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Consortium

· Supply of raw materials from exploration and mining,

Subtopic: Exploration

·May1st,2018ðOctober31st, 2021/ 42months

· Projectconsortium

·NordicIronOre/ Sweden/ VINNOVA

·Geognosia/ Spain/ CDTI

· Ingenieur-Gesellschaftfür InterfacesmbH/ Germany/ PTJ

·Leibniz-InstituteofPhototnicTechnologies, Jena/ Germany/ PTJ

·SupraconAG/ Germany/ PTJ

· StartðendTRLfromTRL5uptoTRL7

· Project budget 1.366.733 û / requestedfunding 952.149 û /

100%projectexecution



Objectives (II)
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AMTEG

· Development of a highly sensitive system to discover formerly undetectable deposits by its geophysical 

(magnetic) characteristics

(R&D on newtechnologiese.g. magneticfieldsensing, IMU, dataprocessing, inversionand interpretation)

ü hand over or provide service with innovative tools to European industry, institutions and 
organizations such as national geological services etc.

ü Aim: discovery of formerly undetectable deposits to make new resources accessible for the 
benefit of European industry in a sustainable way



Åselection of test site in Spain (pyrite belt),

Åorganization of test campaign,

Ådata processing and interpretation,

Åperformance evaluation and dissemination.

Tasks

Ånew hybrid SQUID sensors 

and optically pumped 

magnetometers with huge dynamic range and 

extremely high resolution, 

Åsystem integration,

Ånew data processing & inversion tools,

Åvarious sensor and field tests for evaluation.

Åproject management

and coordination,

Ånew sensor electronics and data acquisition,

Åtests & optimization of electronics with sensors,

Åcryostat for sensor and electronics integration

Åsystem integration of sensors and inertial unit, 

Åintegrate demonstrator for airborne field tests,

Åsuccessive field testing and optimization.

Åhigh performance IMU

and data processing,

ÅFlight navigation and planning,

Åsystem integration of sensors and inertial unit, 

Åsuccessive field testing and optimization.

ÅSwedish test site,

Åorganization of 

test campaign,

Åinterpretation,

Åperformance evaluation and 

dissemination.

?



Results: Sensors
· newfabricationtechnology,

· newSQUIDgradiometerswith lowestnoisemeasuredfor

planar-type sensors; SQUID magnetometerswith

extremelylowintrinsicnoiseof ρ ϳÆ4(Ú,

· hybridreadoutofSQUIDwithdigitaloutputimplemented.

Antennasizes:                  GGA: 6.2cm x 1.2cm, 

GKA: 4.2cm x 1.2cm      KGA: 3.2cm x 1.2cm

Stolz et al., SuST33(5), 055002, doi: 10.1088/1361-6668/ab78ba



Results: SQUID electronics

· hybridreadoutofanalogueSQUIDwithdigitaloutputimplementedandstableoperationproven;

sensordynamicrangesof ἪἱἼachieved;

ρ-(Úsampleratewithreal-timeprocessinganddecimationtoσςË(Ú,
· maximumslewrateincreasedto about Ȣ ϳἙ♠ Ἳ,

· measured system noise: ϳ█╣ ╗◑and  ϳ█╣ἵɇ╗◑
magnetometer gradiometer.

Example: 

measurement with 

AMTEG gradiometer.


