Magnetometers by IRF observatory
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Existing instruments

(1) Vector field (every 1 sec): Flux  (3) Total field (every 4 sec): Proton
gate variometer (Kiruna) magnetometer = scalar value
# Primary # in operation (old one)

# Secondary (backup) # spair (new one)

(4) Higher frequency than 1 Hz: Pulsation
magnetometer

# 3 sensors (XYZ) in oparation

# no spair

(2) Absolute measurement (weekly): * Newly installed near Hissleholm (2016)
DI flux magnetometer (Kiruna) # variometer (no spair)

# in operation

Specialty of Kiruna:
(1) near the iron mining
(2) can combine with other measurements
- auroral image
- riometer
- ionosonde (new dynasode from 2017!)




Recent developments (measurement)

(1) Aiming to INTERMAGNET quality
* quality control of absolute measurements with new staff (2012~)
* application to INTERMAGNET: 2016
* quality improvement of data processing: 2016~
* INTERMAGNET meeting (september 2017): pending
reason (because of baseline, but variometer is ok

Baseline fit in all components need a smoother fit (AX and AY in baseline jumps
are not consistent with AZ), rather than what approximates to a linear
interpolation between measured observations.

Baseline Viewer: Base Line Data for KIRUNA 2015
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We are working on finding out reason

absolute measurement raw data (2012-2017) before applying G scale
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Recent developments (measurement

R ‘

(2) New variometer close to Hassleholm
* test with DTU: 2013
* installment: November 2016
* problem with communication via 3G link
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(3) Expanding variometer network
=> please contact Hermann Opgenoorth



Recent developments (data presentation)

(1) Combining with auroral image
all-sky image = take meridian part = make keogram = combine

Raw Kiruna magnetokeogram 2017-10-11 06:29:55, UTC

keogram

Overview
Topical
Vacancies
Popular Science
Research
Observatory
Data

—
o
o]
o
—
1

Q)
c
q
O
q
Im
)

Publications
Library
Education
SEARCH
Contact

=300

=400

IRF Kiruna
IRF Umead
IRF Uppsala
IRF Lund [—x

1 | 1 1 -
02 500

Solar quiet X =Y Solar guiet ¥ — F Solar guiet ZI

Real-time: nttp://www.irf.se/mag/




Overview
Topical
Vacancies
Popular Science
Research
Observatory
Data
Publications
Library
Education
SEARCH

Contact

IRF Kiruna
IRF Umea
IRF Uppsala
IRF Lund

MAP
LS

Processed Kiruna magnetokeogram 2015-11-03, UTC
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Pulsation magnetometer (real time
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Kiruna magnetic pulsations 2017-10-11: X component

(& ))
L

4
2
3 10
1
0 - - aater gt : Teetie Wk vl ¢ e
01 0z 03 04 05 ae a7 08 a9 10

Kiruna magnetic pulsations 2017-10-11: Y component

T ¥

01 az a3 04 a5 aé a7 a8 a9 140

Kiruna magnetic pulsations 2017-10-11: Z component pT
5
4
3
1
0

01 a0z 03 04 05 aé a7 08 09 10
Time ({(UT)



Recent developments (data presentation)

(2) Direct comparison with magnetic disturbance and aurora

all-sky image = change RGB to HSL color code
= automatic identification of "strong" aurora
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Figure 4.3: The top plot is obtained by the filtering the photographs of the all-sky camera.
The bottom part is a keogram, which is a pizel line from north to south. The result of the
filtered photographs contains more information, without losing in accuracy.

= combine with magnetometer data
Application: (1) relation between aurora activity and dB/dt or sd(B)
(2) substorm warning (e.g., satellite collaboration, tourism)



example: sd(B) and aurora
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example: long-term change
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