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LNGS

1979: proposal by A.
Zichichi to Italian Parliamen

1982: Approval of LNGS
construction

1987: construction completed

1989: Start data taking of

first large experiment
(MACRO)
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Note manoscritte di A. Zichichi presentate nella Seduta della Commissione Lavori
Pubblici del Senato convocata con urgenza dal Presidente del Senato per discutere la
proposta del Progetto Gran Sasso (1979).

To summarize, the scientific of the "

Sasszo' laboratory are

1) nuclear stability;

2) neutrino astrophysics;
3) nev cosmic phenomenology;
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Underground Science Laboratories
- LNGS

g § . 8
m e 8
— Largest EFEEEERERE
E - tt = l‘3 l§ | % l8 l(3 | 8 IE | 8 1;2 |
— E£asliest 10 il
access PZoSH IS W N YN NN WU W —— - _—— !
[ ]
SOOI N I N N m
I
- : i
;!m ,:, .................................................... UL R BT
£ s
§ m i ........................................................................................ h .................................................
m.. ......................................................................................................................................................
6000 .
USA Canada Europe Japan

Plot adapted from http://www.deepscience.org/contents/facilities.shtml
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Hime and Mei, Phys.Rev. D73 (2006) 053004



Lab overview - 2013

LOW ACTIVITY LAB



The LNGS Laboratory

Muon flux: 3.0 104 m2s-!
Neutron flux:

2.92 10° cm=2s' (0-1 keV)
0.86 10 cm2s' (> 1 keV)

Rn in air: 20-80 Bq m3
Surface: 17 800 m?
Volume: 180 000 m3
Ventilation: 1 vol / 3 hours




Science Program - |

* Neutrino physics
* neutrino oscillations
— CNGS: Opera, Icarus — data taking COMPLETED

» solar physics and neutrino oscillations
— Borexino

« cosmogenic and geo neutrinos
— LVD, Borexino

* double beta decay
— GERDA, CUORE, COBRA, LUCIFER



LVD

* Waiting for a
Supernova
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Geo Neutrinos with Borexino
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Light yield of prompt event [p.e.]

238y 20Ppb + 8 o+ 8 e + 6 ve + 51.7 MeV
232Th 208Ppb+ 6 a+4e +4 ve+ 42.8 MeV
WOK  40Ca + e +1ve + 1.32 MeV



SOX - 4t neutrino

anti-neutrino sources

o SOX-A
® 51Cr neutrino source (external)

® Tentative schedule: 2015/2016

® SOX-B
¢ 144Ce anti-neutrino source
(external)

® Tentative schedule:
2015-2016 (TBD)
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® SOX-C
® 144Ce anti-neutrino source
(internal)
® No schedule (>2016)

Am? =2eV?
sin®d, ;=0.1



Science Program - |l

 Dark Matter
- DAMA/LIBRA
« Xenon
 DarkSide
* Cresst



DAMA/LIBRA - annual modulation
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Xenon family

XENON10 XENON1t

XENON100

2005-2007
x2

(2007) o5=8.8 x10** cm?

x3

2008-201x x3

Achieved (201 1) o5=7.0 x1 0% cm?
Achieved (2012) O5—2x 104 cm?

Projected (2017) Osi ~2x ||



AENONAT Sensitivity

 Expected limit after 2T-years
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Teflon Reflector
Cu Field Cage
Teflon Insulator

Fused Silica Plate
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Dark Side

279 ea. 3'PMTs provide
48% cathold coverage
two places, top & bottom

Fused Silica Plate
w/ Gas Pocket

Notes
1. Total LAr: 5T
2. Active LAr: 33T

3. Fiducial LAr: 2.8T
4.3"PMTs: 558 ea.

Outer Shell




DarkSide Program
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« DarkSide-50 (2x104°> cm?)
— Funded by DOE, INFN, NSF
« DarkSide-G2 (2x10-4" cm?)

— R&D funded by NSF (May 1
2012)



Science - |l

* Test of fundamental principles

* VIP: Pauli exclusion principle
« Ginger: General Relativity

* Nuclear Astrophysics
 LUNA / LUNA-MV



The LUNA experiment

nuclear fusion reaction cross sections
— Stars powered by nuclear reactions

— Key parameters to model stars
 chemical composition, opacity...

* reactions cross sections

— determine the origin of elements
— stellar evolution and dynamics

 Many reactions need high precision data.

Nonburning hydrogen

Hydrogen fusion.
Helium fusion. T
Garbon fusion-_ J¥.
Oxygen fusion—_j
Neon fusion i

fusion e
Silicon fusion”  Rg<"




* Icarus decommissioning: June 2013 -> October 2014
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Hall C

Opera dismantled by January 2017
. 33 m

>

A

Antincendio BorexinoDARK SIDH

g

A

CUOR

I
=1

OPERA DarkSide -

Lucifer /

>

¢ Borexino

100 m



Others
Slovakia
Finland
= Tunisia
i Hungary
Croatia
i Belgium
= Turkey
I Korea
i India
i Czech Rep.
. Brazil

& Portugal

i Netherlands

LUK

i Israel

& Poland

w China

i Ukraine
i France

i Switzerland
i Japan

& Usa

& Russia

i Germany

i Italy
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An International Laboratory
welcomes you

153

Total Users in 2011 n. 876
Italian users n. 284
Foreign users n. 592
Total Countries n. 33
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