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LNGS Early History

• 1979:  proposal by A. Zichichi to 
Italian Parliament

• 1982: Approval of LNGS 
construction

• 1987: construction completed

• 1989: Start data taking of first 
large experiment (MACRO)



LNGS Characteristics
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1400 m 

1.1 μ / (m2 h)
• 42.46°N 13.57°E
• Muon flux: 3.0 10-4 m-2s-1

• Neutron flux: 

2.92 10-6 cm-2s-1  (0-1 keV)

0.86 10-6 cm-2s-1  (> 1 keV)

• Rn in air: 20-80 Bq m-3

• Surface: 17 800 m2

• Volume: 180 000 m3

• Ventilation: 1 vol / 3.5 hours



LNGS Users Support and Facilities
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• Ultra-low background 
techniques

• Chemistry lab and service

• Mechanics workshop

• Mechanics design & 3D-
lab

• Electronics

• IT

• Civil engineering



Access to RI resources

• Open access, excellence driven

• Proposals are peer-reviewed by the Scientific 
Committee

• International Scientific Committee :
– Present composition: 9 members, 3 of them from Italian 

Institutions

– Recommends proposals for approval, monitors progress 
of experiments



LNGS Users
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LNGS Activities



Virtual tour

• From Google Street View 
• www.google.it/maps/@42.4538978,13.5746863,3a,75y,266.25h,74.88t/data=!3m5!1e1!3m3!1sU33rehgjcSpsBNVVJXXT_w!2e0!3e5

https://www.google.it/maps/@42.4538978,13.5746863,3a,75y,266.25h,74.88t/data=!3m5!1e1!3m3!1sU33rehgjcSpsBNVVJXXT_w!2e0!3e5
https://www.google.it/maps/@42.4538978,13.5746863,3a,75y,266.25h,74.88t/data=!3m5!1e1!3m3!1sU33rehgjcSpsBNVVJXXT_w!2e0!3e5
https://www.google.it/maps/@42.4538978,13.5746863,3a,75y,266.25h,74.88t/data=!3m5!1e1!3m3!1sU33rehgjcSpsBNVVJXXT_w!2e0!3e5


• Neutrino Physics

• Dark Matter searches

• Neutrino Astrophysics

• Nuclear Astrophysics

LNGS main research activities



• Double Beta Decay
– Gerda / Gerda-II: 76Ge

– CUORE – the coldest m3 in the 

world : 130Te (TeO2 crystals)

– Cobra: 116Cd

– CUPID-0: 82Se (enriched 
ZnSe crystals)

• Sterile Neutrino?
– Borexino-SOX (CeSOX first)

Neutrino Physics
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• DAMA/Libra: NaI
– Reports annual modulation

• NaI
– INFN/LNGS is going to support 

independent test of DAMA 

result: SABRE

• CRESST
– CaWO4 scint with bolometric 

r/o

• XENON family
– Double phase liquid Xe TPC

• DarkSide
– Liquid Ar TPC double phase

Dark Matter
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• LVD
– SN neutrino observatory

• Borexino
– real time observation of 7Be 

and pp neutrinos

– Next challenge: CNO 
neutrinos

• LUNA family
– Measurement of x-sections 

relevant for star burning, 
stellar nucleosynthesis, 
primordial nucleosynthesis

Neutrino Astrophysics
Nuclear Astrophysics
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• GINGER
– Ring-laser to probe Lense-

Thirring effect

• Cosmic Silence
– Study effect of very low 

radiation doses on cells, fleas, 
…

– Test Linear No Threshold 
model

• ERMES-W
– Primary resources, global 

geodynamic…

• VIP
– Test Pauli Exclusion Principle

LNGS General, Multidisciplinary

Stefano Ragazzi – INFN LNGS & UNIMIB

           

  

MAIN ACHIEVED RESULTS 
 
The research group has performed several experiments on different biological models 
ranging from yeast Saccaromices cerevisiae to rodent and human cells (namely Chinese 
hamster V79 fibroblasts and TK6 human lymphoblasts). The obtained results have given 
strong indication that the environmental radiation helps cell capability of sustaining cellular 
metabolism in facing damage induced by genotoxic agents.  
Recently, the measurements have been performed on the hybridoma cell line (A11), 
obtained from pKZ1 mice. The murine transgenic pKZ1 model is extremely sensitive to 
even very low doses of ionizing radiation. 
Data from cells pKZ1 A11 grown in parallel for 1 month inside (LNGS) and outside (ISS) 
the Gran Sasso laboratory have shown that: 

1) DNA damage, measured trough colorimetric biochemical test in situ (pKZ1 
inversion), do not exhibit significant differences between the two cultures. 

2) PARP-1 protein, involved in DNA damage signalling and repair, is less expressed 
in the cells cultured at LNGS 

3) The analysis of genes involved in the Reactive Oxygen Species (ROS) homeostasis 
shows that these genes, (Glutathion peroxidase GPXs, Catalase CAT, Superoxid 
dismutase SOD), are less expressed in the cells cultured at low environmental 
radiation (LNGS). Moreover, the gene (SBP1, selenium binding protein) involved 
in GPxs down regulation is over expressed (Figure 2-3).  

 

 
 
 
 
Figure 2. PARP-1 modulation in pKZ1 A11 cells cultured for 1 month at low radiation (LNGS) and 
reference (ISS) environmental radiation. Actin is the constitutive protein used as housekeeping. 
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Outreach & Education

• Up to 8000 visitors/year
• 1500-2000 visitors at LNGS open 

day
• 2016 European researcher’s 

night with GSSI and UNIVAQ: 
15,000 participants in L’Aquila

• Educational activities at several 
levels: from youngest to post-Doc 
and Physics teachers

• 3 education and high-education 
projects with Abruzzo Region on 
EU funds 2007-2013: 5.4 M€



• LNGS beyond 2020: April 2015 meeting
– Strong, challenging, engaging program for

• Direct DM (WIMPs) searches

• Neutrino-less Double Beta Decay

• LUNA-MV program extends beyond 2030

• Invest on key techniques
– Material screening

– Crystals?

• Driving force for innovation
– TT program connected with DarkSide20k

Future
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A lively one-day meeting 
on April 28, 2015
• https://agenda.infn.it/conf

erenceDisplay.py?
confId=9608

LNGS – 2020 
and Beyond
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• LNGS is a reference player in Regional S3 (Smart 
Specialization Strategy)

• Access to “Regional” funds for innovation

• Partnership with innovative regional companies
– TT to regional companies in order to build up a major LNGS 

resource

LNGS & Innovation
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Suggestions/warnings from 30 
years of operation
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• Safety is top priority. It includes
– Occupational health and safety

– Environmental protection

– Safety of equipment and installation

– Operational safety

• Address and periodically review all these 
aspects at design, execution, operational 
level

• There will be interactions and interferences 
at least with the highway system

Safety
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• Take time for training and selecting them

• Good casting is essential for smooth operation

Human Resources
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• Users constitute the life of the RI

• Don’t let them be its death

• Drive them through best practices

Users
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• Proposed by LNGS and SNOLAB following an 
initiative by the Group of Senior Officers of G8+5 

• Now GSO is proposing to bring it to G20

Under Ground 
Global Research Infrastructure
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• Build a reference global infrastructure for 
underground science 
– serve the scientific community of the world 

– accommodate in an efficient manner the needs of 
new experiments and the planning of novel 
upgrades and needs

– enable worldwide science and spread innovation
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Implement a coherent UG RIs strategy and vision

Facilitate networking and information exchange 
between UG-labs that share common challenges:
a. Robust experiment assigment protocols

b. Common Safety and Risk assessment guidelines

c. Maintenance and continuous upgrade

d. Human resource management of permanent staff 

e. Share and Spread Best Practices

f. Transnational access
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UG-GRI will constitute for ANDES a great 
opportunity to take advantage from experience 
and best practices of existing UG RIs

Conclusion
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