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The Legacy

1828: A. Quetelet starting regular magnetic absolute
measurements in Brussels

1839-1841: Magnetic measurements are carried out in a “cabinet
magnétigue’ located behind the garden of the astronomical
Observatory. Changes of the magnetic field are measured 5
times a day. The instruments are moved to the new Uccle
Observatory 1n 1890.

1899: The first isogonal map covering Belgium is prepared by
Wilhelm Prinz, based on 19 measurements made by Louis
Niesten (1844-1920).

1913: Creation of RMI. Geophysical observations are carried
over from the Astronomical Observatory (except seismology

and gravimetry).



The Legacy

Station de Mesure




Early contributions

The Uccle magnetic Observatory

The Manhay magnetic Observatory “International Polar Year (IPY) 1932-1933”
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Early contributions

Observatories abroad

—LWI Lwiro

—KVA Karavia

—RBD Roi Baudouin

—— PAB Paramaribo

——HNA Hollandia

—BIN Binza

-
~.UTR/DBN ——— ——DOU Dourbes

—WIT Witteveen
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|
MAB e —— —MAB Manha
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1
—BTV/KUY/TNG
Batavia
——UCC Bruxelles -
Uccle
——LEI Leiden

—UTR/DBN Utrecht




Early contributions

Dourbes magnetic observatory construction starts 1948

Déclinaison Magnétique - Magnetische Declinatie




The Lahaye and De Vuyst years

1951: Edmond ILahaye (1897-1982) becomes RMI
Director. He is assisted by A.P. De Vuyst

1952: Magnetic measurements start in Dourbes
Observatory

1957 (IGY) : Ionospheric soundings are started in
Dourbes by L. Bossy; creation of autonomous unit
“external geophysics”

In the sixties, atmospheric electricity, seismology,
gravimetry and Farth tides observations are
continued /started



The Lahaye and De Vuyst years

Geophysical Centre 1n Dourbes is one of the first collocated geophysical
observatoryin the world (magnetism, seismology, meteorology, ionosphere,
atmospheric electricity and radioactivity, Earth tides, ...
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The Lahaye and De Vuyst years

Instrumentation is high on the
agenda: lots of efforts to get APPAREIL GHZ.
precise and reliable instruments T
(calibration) — own design if not
available
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The Lahaye and
De Vuyst years

De Vuyst develops a new absolute
instrument: the MTP




The Lahaye and De Vuyst years

Realized that the future lies in digital data acquisition

1AGA Rescolutions approved in St. Gall

Resolution Mo, 1 (1967): A srandard magnenc obsernvarory in Sowuth America

The |AGA recognising the nead for highest accuracy in magneiic obsaervations, recommends the
selection and establishment of a magnetic observatory in South America which will serve as a
primary standard of accuracy and assist in the inter~-comparson of instruments from other
obhsernyatories.

Resolution Mo. 2 (1967): Geomagnernic dara in digital fornm

The 1AGA considering the great value for geomagnetic investigations of the output-data of magnetic
ocbhsernyatory and the great advantage that would accrue from having these data in machine readable
fom, recommends that magnetic observatories should, whenever possible, b modemised, and
their read-outs be registered in digital form.




The Lahaye and
De Vuyst years

ASMO as installed in DOURBES in 1966:
first digital magnetic observatory

Heroic times!
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Paleomagnetism

m The Unit
“Magnetodynamics and
Paleaomagnetism” 1s
created by A.P. De Vuyst
in 1965 and is active in
Dourbes

m |. Hus visits E Thellier in
France for training and
starts paleaomagnetic
research; several rock

magnetometers are
installed in Dourbes



Paleomagnetism

m [aboratory for Paleo-
Archeomagnetism

m Rock Magnetism




Paleomagnetism

Huangling (P.R. China)

Loess Magnetism (Belgitum, Europe,
China)
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Absolute determinations of the magnetic
field intensity in the past




Paleomagnetism

Archeomagnetism

m [nvestigations into causes of error
(anisotropy, magnetic refraction)

m  First SV curve for post-Roman era
in Belgium
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Paleomagnetism

First cryo-coolfree cryogenic rock magnetometer by 2G installed in Dourbes
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Instrumentation Craze & Calibration Festival

m  Dr Lahaye was enthusiastic for instrumentation,
and Dourbes was built with extended
mechatronic facilities

m  Attention for perfectly calibrated instruments has
always been high

m  Several projects were launched because of this
“attitude”:

®  Dynamic calibration of seismometers and gravity
meters by a step function excitation

m  Conical pendulum gravimeter for calibration in
Earth tidal research (Love numbers)

m  Magnetic induction absolute SI units in the
geomagnetic range with K optically pumped
magnetometers: aiming for 0.1nT

= Controlling time-stamp accuracy in magnetic
measurements (0.01s)

= Development of fully automatic magnetic
observatories




Instrumentation Craze & Calibration Festival
New instruments were designed < l ; |
and built in-house: Y |
m  Conical pendulum gravity ':. ¢« ¥ .
meter § ‘

= [ow-noise fluxgate
electronics

®  Geomagnetic 3-axis
variometer

= Automatic non-magnetic
theodolites




The AUTODIF project

Design an Automatic Magnetic
Observatory by automating
manual Field angle
measurements (DIflux
procedure):

= Point to a target with
known azimuth

m [evel the theodolite axis

m Perform telescope
plungings

= Sense magnetic field
vector orientation

= Read the angles of the
theodolite
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The AUTODIF project

The Automatc DIflux
AUTODIF.

Challenges:

Create non-magnetic robot
theodolite

With high-accuracy (1seca)
Able to point a target

Able to sense magnetic field
direction



The AUTODIF project

AUTODIF is already
operational in Dourbes with
equal or better precision
than manual measurements

Able to measure more
frequently

Is mature enough for
commercial production.
Fellow observatories are
interested especially for
remote places (seafloor,
Antarctica,...)

Will be supporting Directional
drilling for oil wells

Variant with gyroscopic North-
seeker 1s in test.



Internations

Wortldwide support
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International Projects & Outreach

m  Creation and maintenance of IAGA V obs webpage :
http://www.meteo.be/IAGA WG _V.1/

ist of Magnetic Observatories and Variation Stations sorted by IAGA three-letter code

INTEEMAGNET status



http://www.meteo.be/IAGA_WG_V.1/

International Projects & Outreach

Macedonia & Slovenia repeat station network
creation




International
Projects & Outreach

Déclinaison Magnétique au 1 janvier 2013

Declination (deg)

Since 1999 monitoring o
BENELUX geomag
on demand from aerc

and cartography

Latitude

Longitude



The Future

m Princess Elizabeth Antarctic Base
BAB magnetic observatory

m To be installed 2014

= Nonmagnetic fiberglass shelter
s [Fully Automatic with AUTODIF




The Future

m  MPMS Squid-VSM Magnetic Property Measurement System
= T:1.2-1000°K

= Tields from 0 to 7T
m  Magnetically shielded room




The Future
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Widif and Gyrodif (1.a. for
Directional Drilling)




The Future

Magtap

5-year average SV of declination for 2010-2015 (arc-minute/year)



The Future

Moons of Jupiter: Ganymede gravity monitoring
with a conical pendulum



Thank You



