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Polar region magnetometer review and future
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* Overview of current magnetometer observations in polar
regions

* Importance of magnetometer observations

* Future plans and ideas for collaboration
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Overview of current maghetometer observations in polar regions

* What is a maghetometer?
* How many magnetometers?
* How to access data?
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Autonomous Adaptive Low-Power
Instrument Platform

Fluxgate magnetometer Search coil (induction) magnetometer



/-/7 o
Space @\ Virginia Tech
Center for Space Science and Engineering Research

Summary plots for inter-hemispheric comparisons:

High resolution (1s) data
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The Earth’s Magnetic Field
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The seven elements of the (local) magnetic field
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e Daily summary plots for individual fluxgate magnetometers already available on MIST website

(http://mist.nianet.org)



http://mist.nianet.org/
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Summary plots: Induction Magnetometer

AAL-PIP Searchcoil Magnetometer PG2 sys 4 2016_01_ 27
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Daily summary plots for
individual induction
magnetometers already
available on MIST
website
(http://mist.nianet.org
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Overview of current magnetometers in polar regions
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Conjugate Search coil (induction) magnetometer
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69.59 Neumayer lll Station German
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* SPEDAS (Space Physics Environment Data Analysis Software) is a
framework, written in IDL, to support loading, plotting, analysis, and
integration of data from a number of space- and ground-based
observatories, including THEMIS, MMS, GOES, ERG, IUGONET, and
most data sets archived at CDAWeb., http://spedas.org/blog/),

 CDAWEB (Coordinated Data Analysis Web, Public data from current
and past space physics missions,
http://cdaweb.sci.gsfc.nasa.gov/index.html/),

 INTERMAGNET (International Real-time Magnetic Observatory
Network), http://www.intermagnet.org/index-eng.php

* SuperMAG (http://supermag.jhuapl.edu)
* PI’'s own website, such as http://mist.nianet.org/



http://supermag.jhuapl.edu/

@ =it Data Access-MIST AAL-PIP Array @ VirginiaTech
http://mist.nianet.org/

Fluxgate Magnetometer (1 Hz)

Virginia Tech MIST website (http://mist.nianet.org/)
THEMIS database (accessible via SPEDAS software and GUI)
NASA SPDF CDAWeb

SuperMAG (1 minute)

Induction Magnetometer (10 Hz)
 Virginia Tech MIST website
* Contact us directly for special data requests

CASES (GPS Receiver)
 Virginia Tech MIST website
* We’re working on making data available on Madrigal database by end of summer

HF experiment
* available on Virginia Tech MIST website


http://mist.nianet.org/
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Interplanetary
magnetic field

Plasma
mantle

Magnetotail
lobe Plasma sheet
boundary layer

Convecting plasma

Magnetopause

Courtesy of V. Eccles and M. Engebretson



MESO-scale

currents (100’s-1000’s km) and other phenomena in cusp/auroral zone
Equivalent lonospheric Currents Inferred Field-aligned Currents
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Superposed epoch analysis of 21 nighttime magnetic
impulse events observed at Cape Dorset (MACCS)
between 0230 and 0330 UT, from

mid-2014 through 2016.

>> Nighttime MIEs are highly localized

-- Weygand, 2018

Courtesy of M. Engebretson

dB/dt (nT/s)



MESO-scale

Using many more stations worldwide provides
-- better timing of substorm onsets

-- better measures of amplitude

-- better knowledge of location

SuperMAG AL (SML) uses >100 latitudinally
scattered stations.

Courtesy of M. Engebretson
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Future plans and ideas for collaboration

* Current plans
Inter-hemisphere, Satellite - ground-based conjunction
2D conjugate comparisons including Svalbard
Extensions to array through collaboration

e Community input?

deas for collaboration

Data sharing

Deploying new instrumentation
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Similar pulsations are found in filtered THEMIS-D, GOES
13, 15, and ground magnetometer observations.

The arrival times and number of pulsations seen at
different stations and satellites support that the
conjugate pulsations are related to the Sudden Impulse
(S1) dayside transient event.
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2D current SyStem 18:41:00
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Future Plans

* Deploy new instruments at existing and
new locations

* |f current NSF proposal to work with
PRIC is selected, extend chain to
cover a wider range of longitudes
conjugate (IGRF) to regions near East
Coast of Greenland and Svalbard

e Submit NSF renewal proposal in 2020

* Extend chain, if possible, through
international collaboration

* Feedback on most important
locations and instruments
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Community input?

* |deas for collaboration

Observations: Lidar TIFe Layer, Satellites, SuperDARN, GPS
Models: AMIE, SAM, and others

Weygand et. al, JGR 2012 (Comparison between SuperDARN flow
vectors and equivalent ionospheric currents from ground
magnetometer arrays)

* Data sharing and Higher level data product
* Deploying newer and better instrumentation




