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Attekintés:

* Bevezeto

* Milyen miiszereket hasznalunk?

* Mit mondanak meg nekiink a miiszerek?
* Fontos mennyiségek €s kiszamitasuk

* Miket mérjiink?

* Mire tudunk ebbol kovetkeztetni?

e Konkluzid
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Milyen muszereket hasznalunk?

Buralp CMG-3T szeizmometer
Szeizmomeéter a varsoi egyetemrol
Infrahang detektor (EGRG fejlesztese)
Lemi-120 magnetométer

Miion detektor




Szeizmikus adatok elemzése

* Miikodesi elve: a felfliggesztett test a tehetetlenségenél fogva
1gyekszik helyben maradni, ha az alatta Ievd fold megmozdul.

* Mért mennyiség: elektromos fesziiltség — sebesség
* PSD (Power Spectral Density):

* Spektralis Teljesitmény-slirliseg
* FFT —Abszolutértek négyzet
* Felbontas (perces/oras/napi)




Fontos mennyisegek ¢s kiszamitasuk
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Korlatok a mennyisegekre
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* PSD gyorsulas:

- Peterson alacsony zaj-modell

(NLNM)
5 2/ 4
_p(a)(f) — 4 x 10~16 (m?/s )/\/ﬁ
* RMS

- TMS(y (2Hz) = 0,1 nm




Mit szeretnénk meérni?

* Havi eloszlas

 Kulturalis zajok (este/nappal aranya)

* Belsd zajok (pl. vonat, munkasok, 1égkeringetes)
» Kornyezeti hatasok (pl. sz€l, eso, belsd viz)



PSC (m%/s*f2)
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, y A zaj havi valtozasa a
Hav1 eloszlas banyaban ¢€s a felszinen

Hosszi merési 1dd: ~ 280 nap i
- nincs adat 16 naprol 10
- 20 nap eseten nagy kiilso hatas ;

ET1H-HHE ==
ET1H-HHN ==

ET1H-HHN-201606
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Frequency [Hz]

PSZ-HHN-201606
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Zajok forrasai

* ET optimalis RMS érteke 2 Hz-nél

0.1 nm (Beker 2013)

* A banyaban ¢s a felszinen a kiugro

RMS értékek korrelalnak

HHE-20160510

rms2Hz [nm]
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HHE-20160609
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PSZ

Este/nappal aranya
(kulturalis zajok)

PSD (m2/s4/Hz)
PSD (m2/5%/Hz)

* Nappali/¢jszakal PSD
gyorsulasok a Z,E és N
komponensre ( ~ 280 nap)

* A banyaban az esti 0rak esetén
kozel az elvart szinthez

PSD (m2/s4/Hz)
PSD (m2/s4/Hz)

PSD (m2/s4/Hz)
PSD (m2/s*/Hz)




Este/nappal aranya
(kulturalis zajok)

* Az arany 2-6 kozott
* Kulturalis zajok ~1 Hz
erték utan jelennek meg

acceleration PSC ration day/night

acceleration PSC ration day/night

Frequency [Hz]



Belsd 10k Allomas| channel | train | pump off| silence |_work
C1SO ZaJO ETIH  HHZ 0316 0.278 0.344

ET1H HHN  0.232  0.229 0.212 0.362 0.249

ET1H HHE 0.218  0.222 0.213 0.371 0.252

ET1H-HHZ RMS értékek
Kontrollalt nap esetén [~ | ‘ " ww—] (nm)2 Hz-n
a belsd zajok nagysaga | pury?g?f? ==
(2016.12.15) : =)
0.1 E
0.01 ——

Frequency [Hz]
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Kornyezeti hatasok VNN
* 1 Hz f6l6tt a szeélnek nincs szignifikans szerepe -
* Belsd viz (1000-5000 m?3 /nap) sw .
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Infrahang

A nyomasvaltozast tudjuk meérni

- nyomas ASD, 2 honapos atlag
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Konkluzi6

* Tobb honapny1 adatgytijtés
* Nincs hatasa a sz¢lnek vagy esonek 2 Hz folott

* 400 m melyen 1s lesz meres

» Atlagos RMS —E : 0,19 nm 88 m mélyen
- A banya kulturalis zaja: ~ 30 %
- Kiils6 kulturalis zajok: ~ 30 %



PSC (m2/sprz)

PSC (m/s’ f-z)
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Konkluzi6

Ttaly, Virgo 0 m —— |
Netherlands 10 m-— &

Sardinia 185m — |

Hungary 400 m —
Spain, LSC 800'm —
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FIRST REPORT OF LONG TERM UNDERGROUND SEISMIC,
INFRASOUND, ELECTROMAGNETIC AND MUON RADIATION
MEASUREMENTS IN THE MATRA MOUNTAIN RANGE

G.G. BARNAFOLDI', T BULIK™*, M. CIESLAR?, E. DAVID!, M. DOBROKAY, .

FENYVESE®, Z. GRACZER?, G. HAMAR', G. HUBA', &. KIS?, R. KOVACS'“1, T.

LEMPERGER?, P. LEVAT!, I. MOLNAR?, D. NAGY?, A, OLAH!, .
PAZMANDI', D. PIRT?, D. ROSINSK. 6 SURANY1'Y,
8. SZALAT?, D. VARGA'

AnsTract. Matra Gravitational and Geophysical Laboratory (MGGL) has been
established near Gydngybsoroszi, in 2015 in an unused ore mine. The labora-
tory is 88m underground, therefore the collected data could provide information
on noise reduction capabilities for third generation gravitational wave detectors.
Specialized instruments have been installed to measure seismic, infrasound and
electromaguetic noise. Furthermore, shielding of the cosmic muon radiation was
investigated, too. In the test period, 2016 March--August (RUN-0). data collec-
tion has been accomplished. In this paper we deseribe the research potential of
the Laboratory, list the installed equipments and summarize first experimental
results. A theoretical background of noise damping in rock masses is summarized
as well. However, we emphasise the preliminary nature of these data, the recent
activity prepares the next period of systematie data collection (RUN-1).

1. INTRODUCTION

The recent discovery of gravitational waves by the LIGO/VIRGO Collahoration
[25] generated a focused interest on the further improvements of the detection ca-
pability of these gronund based facilities, reducing the surrounding environmental
noise. A conceptual design study into the feasibility of a third-gencration gravita-
tional wave abservatory, called the Einstein Telescope (ET), has been completed [1).
The undergound facility of KAGRA in the Okuhida mountains in Japan is close
pevforming test mn [2]. As part of the Eiustein Telescope design phase, a ground
motion study way performed to determine the seismic noise characteristics at variouy
sites across the globe [3]. Such investigation has been performed m Hungary in 2010
at. Gyingydsoroszi in the Métra mountain range (Fig. 1/a). indicating excellont
parameters in noise recuction.

In 2015 the Matra Gravitational and Ceophysical Laboratory (MGGL) of MTA
Wigner Research Centre of Physics has been established in the Gyéngvésoroszi ore
mine, which is out of operation in these days. The Laboratory is located in the
coordinates (399 mBf, 711232.27, 281919.94 EOV), along the horizontal tunnel of
the mine, 1280 m from the entrance, 88 m deep, in the former instruction office near
to the first shaft. I 1s near to one of the sites of the above mentioned short term
measurements |1, 3. 4. In the MGG several meagnrement tables were congtructed

Date: Qctober 12, 2016.
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