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The Mátra Gravitational and Geophysical 
Laboratory is to collect and to study data
from Mátra mountains

MGGL

• Collaboration (31 participants) 
with many Institutions

• Wigner FK
• MTA CSFK GGKI
• Atomki
• Univ. of Miskolc
• BME
• ELTE 
• Univ. of Warsaw
• Univ. Of Zielona Góra

• Report of the first data collection period, 

(arXiv:1610.07630) ” First report of long term measurements
of the MGGL laboratory in the Mátra
mountain range”, Class. Quantum Grav. 34 (2017) 114001



Mátra mountains (location)

We are here

remediation



MGGL instruments and experiments

• Guralp CMG-3T seismometer
• Seismometer from the Warsaw University
• Infrasound detector
• Lemi-120 magnetometer
• Muon detector (Muontomograph)



Timeline
More than 2 ys of seismic data avialable to study
More than a year of muon and infra RUN-0: ArXiv:1610.07630 

RUN-1: ArXiv:1811.05198



• The seismic activity is low [1]

• Seismic hazard was studied [2]

• Hazard values using Euro-
Mediterranean Seismic Hazard Model
(ESHM13)

Seismicity of  the Mátra Mountains
and the surrounding areas

[1] MTA CSFK GGI, Earthquake Catalogue, Geodetic and Geophysical Institute, Research Centre for Astronomy and Earth Sciences, Hungarian Academy of 
Sciences, Sopron, Hungary, 2018.
[2] D. Giardini et al. Mapping Europe’s seicmic hazard. Transactions American Geophysical Union, 95(29):261-262,2014



Rock rheology (Elastic and rheological 
properties of andesite from 
Gyöngyösoroszi)
• Hard andesitic rocks of Mátra are more 

than viscoelastic → more refined NN
self-gravity models, tunnel convergence, 
in situ rock stress

• Direct and pointed laboratory 
measurements of dynamic and static 
elasticity coefficients

• Preliminary results for relaxation times 
are: 10-50s

Rheology results



Electromagnetic study on the signal attenuation in the ELF range

• Study Schumann resonances (surface and ~140 m deep subsurface 
station)

• Calculated bulk resistivity at the Schumann resonance frequency 387Ωm
→ 4% decrease

EM results



• The high peaks between 0.6-5 Hz 
caused by the AC system

• Cavity noises from nearby shaft

• Coherence with the seismic data

Infrasound results



Cosmic muon flux measurements

• The rock density map correlates well 
with the unexplored and mined areas 
above the MGGL

• Rock density: 2600 ± 100 kgm^-3

Muon results



Seismic study:

• Long term measurements 
(almost 2 ys of data)

• Use intrinsic averaging

Long term seismic results

Methodology ArXiv:1810.06252



Seismic study:

• Long term measurements 
(almost 2 ys of data)

• Use intrinsic averaging

• Mode/Median

Long term seismic results

Median (50th percentile)
Mode (most often)



Seismic study:

• Long term measurements 
(almost 2 ys of data)

• Use intrinsic averaging

• Study annually, 
seasonally changes

ET1H ~88m depth

Long term seismic results



Calculate 

• rms_2Hz 

• rms_2-10Hz and 

• rms_1-10Hz

Expresses different
properties:

- Cultural/human noise

- Sea/ocean

Long term seismic results



Calculate 

• rms_2Hz 

• rms_2-10Hz and 

• rms_1-10Hz 

Long term seismic results

Seasonally changes for the rms_1-10Hz



Calculate 

• rms_2Hz 

• rms_2-10Hz and 

• rms_1-10Hz 

Long term seismic results



Long term seismic results

ET1H ~88m depth
GU02 ~404m depth

GU02 Night
GU02 Working

Study of 2 years ArXiv:1811.05198



Seismometer of the Warsaw 
University:

• 654 days were analysed (day, 
night, working period)

• Cumulative rms_2Hz was 
calculated

Long term seismic results



Jánossy Underground Physics
Laboratory

• Wigner RCP, Budapest (out of 
the city, campus)

• About 30m deep , 10-20 m 
horizontal tunnels

• Tunnels each 10 m
• How to use it?



JUPL 

• Year 2019 is Eötvös year for physicists in Hungary 
(2019 is the 100th anniversary of the death of the 
great Hungarian physicist, Loránd Eötvös)

• We want to remeasure the Eötvös-Pekár-Fekete
experiment



JUPL

• Year 2019 is Eötvös year 
• We want to remeasure the Eötvös-Pekár-

Fekete experience → Fischbach, Fifth 
force, still mysterious

See: http://tudtor.kfki.hu/eotvos1/onehund.html and/or
ArXiv:1901.11163, 1803.04720



Could it be used to measure NN?

• Well assessed laboratory (long term seismic, thermal, infrasound, etc. study)

• Preliminary measures with a gravity gradiometer (Eötvös Balance)

• The Eötvös Balance has been upgraded → sensitivity about 10 mE (x100 more 
than the original)

- Not for NN but still very promising for preliminary measurements
- Well explored gravity and gravity-seismic noise environment

JUPL 
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