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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 secon:
relution of 5 pT. Magnetic observations are gathered every second and registered in the
digital form as the 1@ec 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 quet 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 geomagneiiudices.

Geomagnetic Kindices

Thehourly 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 houilydéx. The following sda has been

used:

K-indices Deflection in nT
0 0-15

1 1530

2 30-60

3 60-120

4 120210
5 210-360
6 360-600
7 600990
8 990-1500

9 1500 and more



Cosmic ray data

The 18NM-64-neutron monitor has been operating in Apatity since 19698loA of
pressure coacted hourly data (count accumulated during one hour intervplesented in
units of percent with respect to the monthly mean intensity. Mean values are:

October 421146
November 420826
December 416317

The hourly data are sent to WEB2 (Moscow) andVDC-C (Japan).

Please visihttp://pgia.ru/lang/ru/data

All-sky cameraobservations
Calendar

Calendar shows the intervals digital allsky cameraobservationsin Apatity,
Lovozero and Verhnetulomsk which are available during dark periotem 14:00 UT
throughmidnight to 05:00 UT

Ascaplots

All-sky camerabservationsare presented in this bulletin in the form of gtandard
five lines ascaplot. A detailed description of askaplots interpretation was published in: Annals
of International Geophysicalear 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 teandardive lines ascaplot give the zenith range
auroral intensityWe do not usell-sky camerabservations to form a correct estimate o th

auroral intensity.
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1- no aurora

2- aurora present inorth 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 amith sanges

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 obserdgdtay, Lovozeroand
Verhnetdomsky in nighttime interval from 1700 UT to 0100 UT. Zenith angles are given

along the vertical axis. Magnetic north is at the top of the figure.
PLEASE NOTE:
All-sky camera inVerhnetulomskywas not inoperation during that quarter because of

sometechnicaland serviceproblemsin the condition ofquarantine

Coordinates of stations

Stations Code Geographic Corr. Geomagnetic
Lat Long Lat Long
Loparskaya LOP 68. 6383N25A BE4. 94A1N3. 6A E
Verhnetulomsky  VTL 68. 5981IN75A E4.92A1IB0A E
Lovozero LOZ 67. 9785N02A B4. 17 A1183AE
Apatity APT 67. 5883N31A E3.86A11B6A E
Please visit

http://pgia.ru/data/
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GEOMAGNETIC K-INDICES, LOVOZERO
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GEOMAGNETIC K-INDICES, LOVOZERO
November, 2020
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GEOMAGNETIC K-INDICES, LOVOZERO
December, 2020
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Apatity neutron monitor

October 1-31, 2020
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ALL T SKY CAMERA OBSERVATIONS

October - December 2@0
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October 01 - 02
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October 17 - 18
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November 01 - 02
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November 09 - 10
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November 17 - 18
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November 25 - 26
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December 01 - 02
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December 17 - 18
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Lovozero TV keograms

Oct. 16, 2020

0
=2 B0 —

Zenith Angle, deqgs

oW |
a5 =2 O
| [ 1 |

0
&

18 71 24
Oct. 18, 2020

]
=

oW o
a8 =2 o a8
| [ [

Zenith Angle, deqgs

[in)
&

18 71 24
Nov. 22, 2020

(<]
o

a3}
[

30

3]
a ©

Zenith Angle, degs

[a3}
[

4]
b

Dec. 09, 2020

Zenith Angle, degs
838808833

18 21 24
Universal Time

39



Zenith Angle, degs

o w W om
o8 2 o &8
E-F 4 -9

Zenith Angle, degs
o

Zenith Angle, degs
]

oD W

Dec. 16, 2020

[Cu}
o

Lovozero TV keograms

e,
fas

18
Dec. 19, 2020

W m
Dog

oD W
[ e }

(W)
e 3

o o

o
b}

21
Universal Time

40



LOVOZERO MAGNETOGRAMS

October - December 2@0

41



Lovozero magnetometer

Oct. 01, 2020 ”\Lw/v
LN e, |
W WS 7 LT
_ TV H
~ an VM d M D
M‘/ﬁl\
200 nT W W™ T £
Oct. 02, 2020 _ I P e
M VNN Mv‘vAMN/M
[ ™ T
200 nT W T
Oct. 03, 2020
M/
200 nT
| | | | | | | | | | | | | | | |
Oct. 04, 2020
200 nT A
0:00 6:00 12:00 18:00 0:00

Universal Time

42



Lovozero magnetometer

Oct. 05, 2020 D A
_ WW H
- V}M‘UV"“\‘[\W D
— e NN _—
400 nT Ll z
Oct. 06, 2020 L
A
LA, —]
200nT T
Oct. 07, 2020
— ./
v
200 nT
| | | | | | | | | | | | | |
Oct. 08, 2020
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time

43



44

Lovozero magnetometer

Oct. 09, 2020
) H
N D
200 nT Z
Oct. 10, 2020
200 nT
Oct. 11, 2020
200 nT
Oct. 12, 2020
A e
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



45

Lovozero magnetometer

Oct. 13, 2020
) H
N D
200 nT Z
Oct. 14, 2020
200 nT
Oct. 15, 2020
200 nT
Oct. 16, 2020
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

Oct. 17, 2020
) H
D
200 nT z
T T T T T T T T T T T
Oct. 18, 2020
200 nT
T T T T T T T T T T T
Oct. 19, 2020
IRV
AN
— WW N’\/\/
200 nT
| | | | | | | | | | |
Oct. 20, 2020
N~
200 nT
T T T T T T T T T T T
0:00 6:00 12:00 18:00 0:00

Universal Time

46



Lovozero magnetometer

Oct. 21, 2020
e ~
) H
D
|
Z
200 nT
T T T T T T T T T T T T T T
Oct. 22, 2020 N
~—— M
s00nT [V A
T T T T T T T T T T T T T T
Oct. 23, 2020
\/‘A"‘\I\AW
400 nT N
| | | | | | | | | | | | | |
Oct. 24, 2020
FNJV/MJM'WW W BNV LAV TN AN L\\/\W
\/N‘”"\m R, WO LN W NP DN , DU
| fmere— N AILWMV/\
400 nT /™7™ ’
T T T T T T T T T T T T T T
0:00 6:00 12:00 18:00 0:00

Universal Time

47



Lovozero magnetometer

Oct. 25, 2020 N w _
_ TN
Faa LY, A’"A‘Vf\* D
WWM‘\/\W[\/A\(A’\A‘I A\ Z
400 nT \/
A
oct 26,2020 | | W :
Pt b YN | A A, A
AT ~ \
200 nT AW
/’oa. 27,200 | "
\M Ao N, e Vot e BT, T
L
200 nT |~ v T
| | | | | | | | | | | | | | | |
Oct. 28, 2020
20 e v -
A N
400 nT YWY
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

Oct. 29, 2020 A Mwﬁm
] W H
N " m'V\\ BN A ML D
I NS i) l
200 nT W/ w2
T T T T T T T T T T T T T
Oct. 30, 2020
I‘/r- ‘\'\/\/
s00nT b ]
| | | | | | | | | | | | |
Oct. 31, 2020
S
I\
WW"“""
WMW\
200 nT
| | | | | | | | | | | | |
0:00 6:00 12:00 18:00 000

Universal Time

49



Lovozero magnetometer

Nov. 01, 2020 J""M“\ Cl
T TN
) H
D
Py M
o~ A
_me_. MVM\ Z
200 nT
T T T T T T T T T T T T T
Nov. 02, 2020
—
200 nT
T T T T T T T T T T T T T
Nov. 03, 2020
200 nT
I I I I I I I I I I I I I
Nov. 04, 2020
200 nT
T T T T T T T T T T T T T
0:00 6:00 12:00 18:00 0:00

Universal Time

50



Lovozero magnetometer

Nov. 05, 2020
] H
D
200 nT z
- - - - - - - T
Nov. 06, 2020 . Pt
/"\/M\.
200 nT
- - - - - - - T
Nov. 07, 2020 /\)4\
VA/\— I/\W
_— ’\v/\'\ \I”'J\'\r‘\—\
L
200 nT
1 1 1 1 1 1 1 T
Nov. 08, 2020
AN
200 nT
- - - - - - - T
0:00 6:00 12:00 18:00 0:00

Universal Time

51



52

Lovozero magnetometer

Nov. 09, 2020
) H
D
200 nT z
T T T T T T T T T T T T T T
Nov. 10, 2020
200 nT
T T T T T T T T T T T T T T
Nov. 11, 2020
v "‘W‘"‘
NA Nty g1
"‘“‘v\
200 nT
| | | | | | | | | | | | | |
Nov. 12, 2020
200 nT T
T T T T T T T T T T T T T T
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

Nov. 13, 2020
) H
D
200 nT z
T T T T T T T T T T T T T
Nov. 14, 2020 J\V‘W
NN
200 nT i
T T T T T T T T T T T T T
Nov. 15, 2020
200 1T |
T T T T T T T T T T T T T
Nov. 16, 2020
200 nT
T T T T T T T T T T T T T
0:00 6:00 12:00 18:00 0:00

Universal Time

53



Lovozero magnetometer

Nov. 17, 2020
) H
N D
200 nT Z
Nov. 18, 2020
200 nT | T
Nov. 19, 2020
N
200 nT A
Nov. 20, 2020
™ S A‘v""”'
W
200 nT [~ V=
0:00 6:00 12:00 18:00 0:00

Universal Time

54



Lovozero magnetometer

Nov. 21, 2020
A A D
N PN A .
400 nT VY
NOV 22:.‘.%“0 29\ ST VM;L’A'I\M "/N\_f/\«/\ \*/mv\\wk‘ A
e 4 Ve
P - - e P, A VA,
\.'4/_’_, . P o Vo Y WY M /\\'M\ [N
400 nT e
Nov. 23, 2020
A\ N VNN
s i \
200 nT Ry
I I I I I I I I I I I I I I I
Nov. 24, 2020
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time

55



Lovozero magnetometer

Nov. 25, 2020 J
- w\,\
_ \JNI\/ H
D
.l—-/\lv;‘v_ ‘VVAWMVM
] MMW" . Z
200 nT
T T T T T T T T T T T T T W
Nov. 26, 2020 A
T AT
e N A IS SN
k/\-—mv\
s00nT bV~ |
T T T T T T T T T T T T T T
Nov. 27, 2020
e P UV
_____,/w-’\‘
|
200 nT
| | | | | | | | | | | | | |
Nov. 28, 2020
— AV
NN AN
200nT | > |
T T T T T T T T T T T T T
0:00 6:00 12:00 18:00 0:00

Universal Time

56



Lovozero magnetometer

Nov. 29, 2020
] H
D
200 nT z
T T T T T T T T T T T T T T T T
Nov. 30, 2020 h
200 nT
| | | | | | | | | | | | | | | |
0:00 6:00 12:00 18:00 0:00

Universal Time

57



58



