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KEY-POINTS (1 of 3):

Our planet has its own magnetic field (known as geomagnetic field) since 3.8 billion years

and used for navigation in the last 1000 years

About 97-99% of the field can be approximated by a magnetic dipole (at the Earth’s surface
and for most locations), the main field (static or slowly changing)
The dipole axis is tilted of an angle of about 9.7° (2015) with respect to the Earth’s spin axis

1% - 2% of the field originates in the Earth’s crust

The field intensity at the Earth's surface ranges from 25000 nT at the equator to 65000 r_i'l""at

the poles



KEY-POINTS (2 of 3):

The field originates in the Earth’s outer core, by the motion of electrically conductive
fluids (iron, nickel), driven by the heat flow from the inner core to the core-mantle

boundary (temperature gradient from about 6000 — 7000 °C to 3800 °C)

The remaining part is due to the magnetic external field (interaction between the
interplanetary and the Earth’s magnetic field) + minor contributions from the induction

effect into the Earth due to the short time variations

No permanent magnet inside the Earth because of Curie temperature (at the depth of 25

km from the Earth surface the Curie temperature is reached for almost all the magnetic

material)



KEY-POINTS (3 of 3):

The interaction between the interplanetary magnetic field (IMF) and the Earth’s
magnetic field confines the magnetosphere in a donut-shaped, asymmetric

region (with extension of 10 Earth radii sunward and 200 Earth radii in the

opposite direction towards the magnetotail)

When the solar wind becomes stronger, following the solar cycle, the
interaction may become unstable and geomagnetic storms can be triggered
with the generation of some phenomena (like the auroras) studied by a new

discipline, the Space Weather
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D = arctan (Y /X), [ = arctan(Z/H).
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EARTH’S MAGNETIC FIELD TIME VARIATIONS AND RELATED INFORMATION
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The most widely used scalar
magnetometer (for accounting the
magnitude of the field intensity) is based on
the proton precession effect: a direct
current flowing in a solenoid creates a
strong magnetic field around a hydrogen-
rich fluid (kerosene or decane, or even
water), causing some of the protons to align
themselves with that field. When the current
is interrupted, the protons realign
themselves with the ambient magnetic field:
they precess at a frequency that is directly
proportional to the magnetic field. This
produces a weak rotating magnetic field,
picked up by an inductor, amplified
electronically, and fed to a digital frequency
counter.

INSTRUMENTATION FOR
SURVEY MEASUREMENTS

The most widely used vector
magnetometer IS the fluxgate
magnetometer which consists of a small,
magnetically susceptible core wrapped
by two coils of wire. An alternating
electric current is passed through one caoil,
driving the core through an alternating
cycle of magnetic saturation. In a
magnetically neutral background, the input
and output currents match. However,
when the core is exposed to a
background field, it is more easily
saturated in alignment with that field
and less easily saturated in opposition
to it. Hence the alternating magnetic field,
and the induced output current, are out of
step with the input current. The extent of
such difference depends on the strength
of the background magnetic field.
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MAGNETIC OBSERVATORY AT CONCORDIA STATION
Latitude: 75° 06’ S, Longitude: 123° 21’ E - 3200 m a.s.l. (Antarctica)

Concordia Station is placed about 1.200 km away from the coast, in a region of the Antarctic continent known as Dome C where ice thickness exceeds 3.200
Caatalla Teai 4 m. It is here that Italian and French people have built a permanent base intended to operate 12 months a year. Among the various scientific installations there
oi::s:rv:t:r:";:;;““ = y is also a magnetic observatory whose management is shared by Italian and French pecple. The station is located in a special place: in fact it is inside the polar

cap where magnetic field lines are open and directly connected to the interplanetary magnetic field. This offers a precious opportunity to study external

Duronia magnetic J phenomena at high latitudes.
Observatory (CB)

Gibilmanna magnetic . y Instruments
station (PA) - I -

L'Aquila magnetic station
(AQ)

Total intensity F is measured by an Overhouser magnetometer, measurements of the elements D, H and Z are made by a suspended three-axial
magnetometer. The theodolite used for absolute measurements has been designed to operate at the low temperatures reached on the Antarctic plateau.

RELATED UNITS

* Geomagnetic
Observatories and
National Magnetic
Network

Lampedusa magnetic : -
Observatory (AG) |

- F r=
Magnetic Observatory at Mappa Satellite R
Concordia Station s B T3

' Geographic Co-ordinate: 75°06'Ss 123°21'E

Magnetic Observatory at i ; ﬁ

Mario Zucchelli Station - Geomagnetic Co-ordinate: 88°47'S 54°50°E

, - Elevation: 3200 m a.s.l.

o=

Gcogle Dall mappa ©2018  TeRMINI £ conpizion: o'uso | Corrected geomagnetic coordinates are estimated for the epoch 2007.0 by the routine available at the NASA CCMD F website.

= The Earth’s Main Field
Earth’s Magnetic Field
Internal orlgin time
variations
Earth’s Magnetic Field
External Origin Time
Variations
Earth's Magnetic Fleld

= Geomagnetic Indices
Sun-Earth Relations: Geomagnetic
Phenomena

= Magnetic Pulsations
Sun-Earth Refations: Geomagnetic
Phenomena

= Magnetic Activity
Sun-Earth Relations: Geomagnetic
Phenomena

Data

= Daily magnetograms &
= Digital archive

Contacts

= Dr. Domenico Di Mauro




A geomagnetic observatory is a facility established far from anthropogenic disturbances, far from
crustal magnetic anomalies (volcanic areas forbidden) where automatic recordings are collected and
absolute measurents are routinely manually performed. All the material used must be amagnetic, the

place topographically stable (incidental displacement or bent of the pillar or instability of the platform

where instrumentations are installed must be avoided). L , . q
Shelter for absolute measurements Shelter for automatic recordings (X, Y and Z,

(Declination, Inclination and scalar F intensity) additional scalar F intensity)
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Product from a geomagnetic observatory (DMC, Concordia — Antarctica)

IAGA code: DMC

Latitude: -75.250000°

Longitude: 124.167000°

Altitude: 3250.000 m More information on the

Download source data file

Previous Interval

Download Month Bulletin

| Today | Dale: 2018-09-15  Timetable: 00:00:00 Interval: | 1 day Show graph Next Interval
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Product from a geomagnetic observatory (DUR, DURONIA and CTS, CASTELLO TESINO- Italy)

L4 Istituto Nazionale di Geofisica e Vulcanologia

English version

MONTHLY
MAGNETIC
BULLETIN

Duronia

Observatory

August 2018

Graphs of the month

August 2018 - Duronia
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www.wdc.bgs.ac.uk
www.intermagnet.org

Useful references:

| Geomagnetic
Observations and
Models

SPACE
WEATHER

The |
Earth’s
Magnetsm

[

International Geomagnetic Reference Fleld:
the 12th generation
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MO UTTLE HOTDOG |
REFRIGERATOR

MAGNETS ARE MISSING.

THANK YOU



Current-Free \ . | /

Zone -
Je = external (ionosphere &

magnetosphere) currents

magnetic scalar potential V
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