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subsurface m ag n e t i c s :  accurate,  rapiD  & tougH



supRAcon Ag 
is a leading high tech company in the sector of superconducting 
electronics and has specialized in the development, fabrication, 
and marketing of ultra-sensitive superconductive sensors, read-out 
electronics and measuring systems. the sensors are based on an 
unique microfabrication technology. 

“this advanced geomagnetic scanner is 
available for sale, for rent, or alternatively 
we provide the measurements as a 
service.”

All supracon products are being 
fabricated under the German tÜV 
(German Association for technical 
Inspection) controlled quality 
management system to ensure 
the highest standards.
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In more than 10 years of research and 
development work supracon and the 
Leibniz Institute of Photonic technology 
(IPHt) have achieved to make the ultimate 
sensitivity of superconducting Quantum 
Interference Devices (sQUID) applicable 
for geomagnetic prospection systems. 
the system Jessy smArt is designed 
for a fast, 3-dimensional geomagnetic 
mapping of buried near surface magnetic 
anomalies. the potential applications 
vary from building ground evaluation 
to archaeological prospection and 
unexploded ordnances detection. Jessy 
smArt is approved and successfully 
applied in many exploration campaigns 
worldwide. It is robust and fi eld proof.

youR AdvAntAges with Jessy sMARt

•	 High sensitivity for small or deep-seated 
magnetic anomalies

•	 Fast mapping of up to 3 ha/hour

•	 1000 data/sec readings allow high spatial 
resolution in the cm range

•	 2-D magnetic maps for optimized probing and 
highest detection certainty

•	 In measuring terrain unsuitable for driving there 
is the option of using a small hand pushed cart

•	 Differential GPs enables highest precision 
locating the magnetic anomalies in the cm range

•	 the scanning process is supported by GPs 
track control for complete and consistent data 
acquisition

lAptop in the cAR

Rf AntennA
gps AntennA

sensoR units

dAtA AcQuisition
fiBeR glAss wiRe

Jessy smArt

measurement in tHe fielD

components of Jessy smart system
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MeAsuReMent dAtA

exploRe 

with optiMAl

Results

•	 Fast data processing algorithms allow first 
data analysis directly in the field

•	 Locating and identification of objects in a 
geo-referenced magnetogram see left

•	 Detailed post processing analysis for precise 
determination of location and dimensioning 
of magnetic anomalies

long gAlleRy, going to depth 
fRoM left to the Right

geologicAl  stRuctuRes
(dike of BARite)

meter

MAgnetic tRAces of A 
pRevious MetAllic fence

undeRgRound opening of the 
Mining (depth > 10 MeteR)

•	 Detection of building and foundation 
remnants, power lines, pipelines, cavities, 
unexploded ordnances, brownfields, 
charcoal, ashes, clay, ceramics, bricks, 
geological structures

•	 Precise digital terrain model information 
in a height resolution of 10 centimeters

magnetogram of an olD mining area
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Measuring task: 
Investigation of a 5600 years old 
Neolithic double ditch ring structure

Jessy sMARt in winter conditionsARCHAEOLOGY

cAse histoRy – NIeDerZImmerN (tHUrINGIA), GermANy

magnetogram in a topograpHic moDel
© V. Schultze, S. Linzen et all 
     Archaeological Prospection 15 p. 113-131, (2008)

ReMAins of pAlisAdes

pAlisAded tRench-
like stRuctuRes

Recent fARM tRAck

Refilled pit
fenced AReA
Recent MetAl
pieces

the douBle Ring 
ditch

Detail of tHe magnetogram

client:
thuringian state offi ce for Cultural 
Heritage Preservation

Area:
27 ha 

Measuring time: 
3 days

Measurement conditions:  
Frozen soil, small snow cover, 
high frequency disturbing signals
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•	 Fast and easy 2-D maps (magnetogram)  
in grey scale Picture

•	 Detection of archaeologic anomalies and 
exact location

•	 Interpretation of the measurement results

Results for Archaeologist

Excavation findings

65 cm

•	 Data integration of magnetogram with maps 
and aerial pictures

•	 Unique 3-D information about anomalies 
based on full gradient tensor data in post 
processing 

Jessy Smart in arid conditionsARCHAEOLOGY

Measuring task:	  
Locating settlement  
structure of the Ancient 
Nasca Culture

Client: 
Deutsches Archäologisches 
Institut (DAI)

Case History – Palpa, Peru 

Area: 
9 ha 

Measuring time:  
1 day

Measurement conditions: 	
Dry, dusty and hot weather

2-D Magnetogram
S. Linzen et al. in Reindel, M., Wagner. G. A. (editors):  
New Technologies for Archaeology, Springer Verlag p. 71 – 85, (2009)
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Building gRound AnAlysis

Results foR clientsMotivAtion
•	 Detection of magnetic anomalies 

problematic for the construction project 
such as archaeological features, remains of 
buildings and brownfield situation, detection 
of cavities and geological structures

•	 Higher security of building ground stability 

7

•	 Planning reliability by prevention of 
unforeseen construction ground problems

•	minimization of exploration time

•	minimal residual risk in comparison with 
selective drilling exploration

Jessy smart in arid conditions

Jessy smart in revitalisation industrial area

cAse histoRy – NorDHAUseN (tHUrINGIA), GermANy

Mission: 
Detection of amount remains of 
building foundations hidden 
underground

client:
JeNA-Geos® – Ingenieurbüro GmbH

Area:
0,7 ha 

Measuring time: 
1,5 h

Measurement conditions:  
sunny day, decommissioned premises

magnetogram of a recultiVateD inDustrial area

2 steel tanks
depth of axis: 1.7 m
depth of face: 0.7 m
diameter: 2 m
length: 10 m part of steel in depth of 0.5 – 0.8 m

lying steel grider 
or steel tank depth 
of the axis: 1.7 m, 
length: 8 m

part of steel in 
depth of 1.3 m

base of steel in 
depth of 1.0 m

part of steel in 
depth of 0.6 – 0.8 m

part of steel in 
depth of 1.0 – 1.6 m

control point 
covered by a

part of steel 
in depth of
0.6 – 0.9 m
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pylon

pylon

planned road position

Nearsurface adit of 
previous mine

Powerline

pile of 
stones

geological structure

Jessy Smart in action before road construction
BUILDING GROUND ANALYSIS

Mission:	  
Ground examination for road construction in 
old mining area

Client: 
Jena-Geos® – Ingenieurbüro GmbH

Area: 
5,7 ha 

Case History – Road construction in South Thuringia, Germany 

RESULTS for customers
•	 No indication of old mining activities in the area envisaged for road construction

•	 Localisation of geological structures  in the underground

Measuring time:  
2,5 h

Measurement conditions: 	  
Rain, wet ground

magnetogram in an aerial picture



DETECTION OF UNEXPLODED ORDNANCES (UXO)

kleiner

Mission:	  
Localisation of remains of World War II 
aircarft bombs, munition and bomb craters 
before municipal construction work

Client: 
Society of Property Conversion Schorf-
heide

Area: 
4 ha 

Measuring time:  
6 h

Case History – residential area extension near Kassel, Germany

Result for customers
Magnetogram as greyscale image or with colored anomaly highlithing measurement grid can be 
georeferenced and embedded in maps or aerial images to allow very accurate location.

ResultS for customersMotivation
Detection and location of:
•	 unexploded bombs

•	 remains of weapons and munitions

•	 bomb craters and cavity backfills

•	metal objects

•	 Fast measurement covering large areas

•	 Detection range up to 10 meters

•	 Exact location of anomalies  

•	 Positional accuracy by differential GPS  
> high resolution in 3D (cm range)

SQUID-Gradiometer measuring data , geo-referenced and embedded 
in aerial image blue – red contrast represents magnetic anomaly 
like aircraft bombs and filled craters

© H.G. Meyer et al., Detection of buried magnetic objects by a Squid-Gradiometer, 	
Proceeting of SPIE Volume 7303, (2009)

Homogeneous earth 
magnetic field

Magnetic anomomaly in 
earth magnetic field
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cAse histoRy – CIty CeNtre, PLAUeN, GermANy

gully

Drinking Water
tap plus pipe

Hopper

gully

Drinking 
Water tap

pipeline in tHe DeptH 
of a Half meter

steel plate

Mission: 
Investigation and clearing of unexploded ord-
nances before road construction

client:
regulatory Agency Plauen, Germany

Area:
Length about 400 meter (0,2 ha)

Results foR custoMeRs

Detection of many magnetic objects, but no sign of unexploded ordnances.

Measuring time: 
1,5 h

Measuring conditions:  
measurement at night time to minimize the 
road traffi c and construction work disturbing 
infl uence

DETECTION OF UNEXPLODED 
ORDNANCES (UXO) magnetogram embedded in an aerial picture

measurement results in an urban street

plauen after 1945 roaD construction in plauen 2009
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this project was 
co-fi nanced by the 
european Union and 
the Federal state of 
thuringia. 

sponsored by
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supracon Ag 

An der Lehmgrube 11

07751 Jena, Germany

Phone +49 [3641] 23 28 100

Fax +49 [3641] 23 28 109

info@supracon.com

contact person

matthias meyer

managing Director

www.supracon.com


