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SUNLAB - where?

In the region of copper mines    
(6th position in the world’s copper 

production and 2nd position for silver

The Sieroszowice mine
(part of the KGHM holding) 

Near Wrocław, south-west of 
Poland - easily accessible from the 
Wroclaw airport and from the A4 
motor-way, 950 km from CERN 
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Existing big chambers in salt:
• volume: 85 x 15 x 20 m3

• at a depth ~950 m from the surface
(2200 m.w.e.)

• very low humidity, temperature ~350

Geological cutoff – salt 

Measurements of the wall 
movements

A thick salt layer above copper ores
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More photos from the measurements in 2004-2006 
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Yes, one can place there an initial underground laboratory characterized 
by a very low natural radioactivity

Salt:

U-238:       0.0165+-0.0030 Bq/kg

U-234:       0.0225+-0.0030 Bq/kg

Th-232:      0.008+-0.001 Bq/kg

K-40:         4.0 +-0.9 Bq/kg

(avarage ~2.3 +- 0.3 BG/kg)

Anhidrite:

U-238:       0.82+-0.10 Bq/kg

U-234:       0.76+-0.09 Bq/kg

Th-232:      0.52+-0.15 Bq/kg

Th-230:      1.26+-0.24 Bq/kg

Dose measurements with TL 
detectors (8 months of the dose 
integration time) 

1.8 nGy/h, similar for 11 
sets of detectors
(in Cracow at 1m under the 
surface it is 65 nGy/h) 

Radiochemical α and γ measurements 
of salt and anhidrite

Radon mostly due to ventillation

Can one make use of the existing chamber?
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Background due to natural radioactivity  (in-situ): 
Boulby, Gran Sasso, Modane and Sieroszowice

J. Kisiel et al., University of Silesia, Katowice

Integral background counting rates
50 – 2700 keV
[ CPS/keV*kg]

Sieroszowice    2.30 (0.02)

Gran Sasso    57.68 (0.02)

Modane          66.06 (0.03)

Boulby           23.83 (0.05)
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Background due to natural radioactivity: 
Boulby, Gran Sasso, Modane and Sieroszowice 

spectrum gamma - In situ
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(measurements performed in the framework of ILIAS)
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SUNLAB 
in the LAGUNA 
Design Study
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SUNLAB in the LAGUNA Design Study
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Can one dig a huge stable cavern for 100 ktons   
of Liquid Argon at 950 m? 

Two independent preliminary
geomechanical analyses
performed in 2004-2005

Study 1
W.Pytel
(Cuprum,
Wroclaw)

Study 2
J.Ślizowski, K.Urbańczyk
(IGSMiE, Cracow)

Requirements: 
• cavern’s diameter 70-100m
• stable for 30 years
Assumptions: 
• differences in the cavern geometry
• different models of the salt viscous 

creep 
• different depths



Results of the simulations
Anhydrite stability after excavation is guaranteed,

After 30 years the caver’n walls will move by 1.5 m, instant movement after 
excavation is 0.145 m,

Stability of the salt cavern: an ellipsoidal cavern is stable at a depth of 950 
m (study 1), a cylindrical cavern with a dome is stable at a depth of 700 m 
(study 2), 

More studies (both the simulations and the measurements of wall 
movements) are needed the work has restarted – both groups in contact, 
using very good but independent software
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effective stress: and strain:
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Who works for SUNLAB?
KGHM Cuprum and IGSMiE

KGHM CUPRUM – full range of experts for designing the KGHM mines and
their infrastructure, equiped with specialized laboratories and the best
software, backped by the Wroclaw technical university.

IGSMiE – specialists in underground storage, in particular designing
large underground chambers (up to 106 m3) for natural gas storage.

Support from KGHM management
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Who works for SUNLAB?
Polish physics groups

Close collaboration of the groups from Cracow, Katowice, Warsaw and
Wroclaw since 2000 (joining the ICARUS collaboration) within the Polish
Neutrino Group, now common participation in other projects (T2K, LAGUNA) 

Creation of the Polish astrophysics network in 2007 with SUNLAB as one of
the workpackages (with a limited but existing funding)

Creation of the dedicated SUNLAB network or consortium in 2008, after 
the LAGUNA DS. negotiations are successfully finished

Wide range of expertise in the participating institutions (astrophysics,
particle physics, nuclear physics, geophysics, engineering staff etc.)

Support of the Ministry of Science and Higher Education
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Example: H.Niewodniczański Institute 
of Nuclear Physics in Cracow

Five divisions, specialized laboratories, strong engineering support, 
60 PhD students, close contacts with the Jagellonian University and with 
two technical universities in Cracow.

Physicists from the Divion of Particle and Astropaticle Physics (1) 
and from the Division of Applications of Physics and Interdisciplinary 
Research (5) are engaged in the SUNLAB project

Division 1 – about 100 physicists, participation in ATLAS, ALICE and 
LHCb at LHC, ILC, H1 and ZEUS at DESY, Belle at KEK, PHOBOS  
at RHIC, Pierre Auger Observarory, ICARUS at Gran Sasso, T2K at JPARC
and LAGUNA

Division 5 – specialists in environmental measurements, geophysics,
low background measurements and radiochemistry 
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Professor Marian Mięsowicz
-father of particle physics 
And of nuclear geophysics 
in Cracow, supervisor of my PhD

Great tradition
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Near future

Building up the community around the initial, smaller laboratory in one of the
existing chambers – startup of the clean underground laboratory for low
background material measurements, some ideas for further measurements
- the dedicated meeting in Cracow in October 2007

Visiting SNOLAB with mine representatives in January 2008 – they want
to understand better the coexistance of the scientific laboratory and the
active mine

Full studies of the excavation of large chambers within the LAGUNA project
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