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Facilities

External buildings

Underground laboratory



Why can't we see the 
stars by day?

If we want to see a very small 

signal (e.g. starlight) we need to 

get rid of the strongest light 

sources (the sun)



Why 
underground?

Underground laboratories are 

shielded by layers of rock and offer 

the unique possibility of studying rare

physics phenomena in an 

environment which is almost free 

from cosmic ray background



Features of the 

underground laboratory

ü 1400 m of rock overhead

ü Cosmic ray flux reduction: 1.000.000

ü One of the most important DUL in the 

world actually running

ü The 3 experimental halls measure 

approximately 100 m in length, 20 m in 

width and 18 m in height
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LNGS Experiments
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o Running
o Construction/Commissioning
o Decommissioning
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NEW FACILITIES



LNGS People 

128 staff personnel
Researchers: 15

Engineers: 41

Technical : 44

14 post doc

LNGS involved people: 260

(128 staff + 132 associated)

Direct connection with LNGS for 

associated members:

University of LôAquila 

Gran Sasso Science Institutes 

(doctorate school)



International Community 

@ LNGS

Registered LNGS users (2024)

Total: 650 (~1334*)

Italian: 359 (~482*)

Foreign: 291 (~852*)

* Total scientists involved in LNGS research
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In the period 2020/24

~1000 scientific papers signed by 
researchers from 75 countries



A brief history of 

Gran Sasso National 

Laboratory

ü 1979: submission of the proposal to Italian 
Parliament (by A. Zichichi )

ü1982:  approval of the proposal 

ü1987: the underground Laboratory is 

completed

ü1989: the first experimental 

apparatus , MACRO, begins the data 
taking



LNGS External Buildings 



LNGS Underground



LNGS Underground



LNGS Underground



LNGS: the current situation

DIRETTIVA SEVESO TER

I LNGS SONO CLASSIFICATI

STABILIMENTO DI SOGLIA SUPERIORE

Strada dei Parchi

Acquedotti

Parco Nazionale

A complex system from both a technical-infrastructure and operational-management point of view.

Surrounding environment



LNGS: very large inteferences



Many critical aspects

ÅGeneral operations and maintenances

ÅSeismic risks

ÅWater drainages

ÅCooling system

ÅVentilation system

ÅMain electrical systems

ÅSafety systems

ÅRadioactive sources and accelerators

ÅEnvironmental systems

ÅSupervision and coordination

ÅData connection networks

ÅExperimental infrastructures

ÅLogistics and user transportation

Åéé.



Seismic risk

Č Le particolari condizioni dei laboratori sotterranei e delle rispettive misure di 
sicurezza costringono di adottare gli standard di sicurezza più rigorose circa la resistenza 
alle azioni sismiche. 
Č Si deve prestare attenzione sia alla particolare configurazione Labs(l'interferenza con 
ƛƭ ǘǳƴƴŜƭ ŀǳǘƻǎǘǊŀŘŀƭŜύ ǎƛŀ ŀƎƭƛ ŀǇǇŀǊŀǘƛ ǎǇŜǊƛƳŜƴǘŀƭƛ όŎƘŜ ƛƳǇƭƛŎŀƴƻ ƭΩǳǎƻ Řƛ ƴƻǘŜǾƻƭƛ 
quantità di gas e / o liquidi infiammabili). 



Seismic risk

V Service building: strutture intelaiate in acciaio, destinate ad alloggiare la
strumentazionenecessariaal monitoraggiodell'esperimento.

V Serbatoimetallici: utilizzaticomecontenitoridi apparatisperimentali.

Main existingstructures

Garantisconola possibilità di ottenere una schermatura con acqua ultra-pura di
riempimentodell'intero apparatosperimentale.



Seismic risk
Rete Accelerometrica Nazionale - Evento 6 aprile 2009

EpicentraldistanceGSA18km e GSGdi 22.6km.

* AQV station (LôAquila ïValle Aterno ïCentro Valle). 

Stazione PGA-X[g] PGA-Y[g] PGA-Z[g]

GSA 0.1517 0.1452 0.1092

GSG 0.0214 0.297 0.0189

AQV 0.6754 0.5608 0.5176

Confronto
ŘŜƭƭΩŀǇǇǊƻŎŎƛƻ ǎƛǎƳƛŎƻ 
di riferimento con la 

norma..
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Ventilation System

Å Two air cabinet in each side of highway (TE and AQ side)

Å Each cabin operable for air inlet and extraction 

Å Air flow increased from 60.000 to 80.000 m3/h

Å Air distribution by means of 4 UTA

LNGS infrastructures ( 1)

Sections of the ventilation  channels for underground 

laboratories are

Å 12 km air channel along the highway

Å Ventilation comes from the two side of the highway

Cooling systems of the LNGS underground laboratories

Å Total power cooling 1.1 MW

Å Primary circuit flow rate 90 l/s

Å Secondary circuit flow rate ~20 l/s

ÅWater temperature in secondary circuit 9-12 °C

Å Redundancy of the circulating pumps

14/10/2025 CVI@Bologna



Rock water collection points and wells

LNGS collect all the water from rock

Å Almost 200 l/sec of water collected

Å Primary central water station to collect and distribute

Å LNGS authorized for 100 l/sec for industrial uses

Å Maximum variation of temperature 3 °C
Å Maximum power load 1.3 MW

The environmental context needs 

continuous monitoring of the 

water resource 

LNGS are committed to prevent 

environmental risks and to protect 

the water environmental matrix. 


