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Gran Sasso National Laboratory 
•  Largest	
  underground	
  science	
  laboratory	
  in	
  the	
  world	
  
•  Three	
  main	
  halls	
  15-­‐20x100	
  m2	
  -­‐	
  17,300	
  m2	
  total	
  surface	
  
•  1400	
  m	
  verBcal	
  rock	
  coverage	
  
•  Horizontal	
  access	
  trough	
  highway	
  tunnel	
  
•  150	
  km	
  from	
  Rome	
  internaBonal	
  airport	
  

•  Surface	
  faciliBes:	
  mounBng	
  hall,	
  workshops,	
  auditorium,	
  
conference	
  rooms,	
  canteen,	
  offices	
  

•  Run	
  by	
  ~90	
  staff	
  personnel	
  

•  InternaBonal	
  ScienBfic	
  CommiQee	
  acts	
  as	
  advisory	
  
commiQee	
  for	
  LNGS	
  Director	
  	
  



Research activities 
•  Neutrino physics (OPERA, BOREXINO, ICARUS, LVD, GERDA, 
CUORE,COBRA) 
•  Dark matter (DAMA/LIBRA, DARKSIDE, XENON, CRESST) 
•  Nuclear reactions of astrophysics interest (LUNA) 
•  Fundamental Physics (VIP) 
•  Geophysics  
•  Biology 

Gran Sasso National Laboratory 

•  Opening: 1987 
•  1400 m rock coverage 

•  Muon flux = 3.0x10-4 s-1 m-2 
•  Experimental Area = 3 halls for about 17300 m2 
•  Access: horizontal through the express way tunnel 



Occupancy 03/2013 



Hall b – present status 
•  Warp	
  decommissioning:	
  to	
  be	
  completed	
  by	
  June	
  1st	
  2013	
  
•  Icarus	
  decommissioning:	
  June	
  2013	
  -­‐>	
  October	
  2014	
  



Hall	
  C	
  –	
  present	
  status	
  	
  

OPERA	
   DarkSide	
  -­‐	
  Borexino	
  	
  

Lucifer	
  

33	
  m	
  

18	
  m	
  

Opera	
  decommissioning:	
  start	
  mid/end	
  2014	
  +	
  18	
  months	
  

100	
  m	
  



4

FIG. 1: 3D rendering of the water and scintillator tanks for DM3. Pale Gray: the walls of LNGS Hall C. Dark Gray:
the DM3 water tank. Red: the DM3 scintillator tanks. Blue: the DM3 radon-suppressed clean rooms. Green: the
chimneys allowing access from the clean room to each individual scintillator tank. Yellow: the LNGS Hall C arched
crane.

the evidence presented by DAMA, CoGeNT, and CRESST-II. To further complicate the matter,
null accelerator-based search results disfavour light WIMP candidates within the framework of
constrained MSSM models [24, 25].

Dark matter direct searches are since several years one of the most active research streams
at LNGS. LNGS played a key role in fostering and developing experimental low-background
techniques that are now widely used in the dark matter direct searches community.

The DAMA/LIBRA, XENON, CRESST experiments have been successfully running since
years looking for DM induced interactions respectively in 250 kg of sodium iodide crystals [17],
60 kg of xenon [21] and 10 kg of CaWO4 crystals [19]. A recent addition is the DarkSide program,
whose first step, the 50 kg underground argon DarkSide-50 detector, is about to be commissioned.

Second-generation dark matter direct searches, such as the already funded XENON-1t (1 ton
xenon) and the planned DarkSide-G2 (3.3 ton underground argon) are already on their way.

With DM3 we propose the ambitious plan of building at LNGS an infrastructure suitable to
host three G3 detectors: a xenon TPC of up to 20 tons; an underground argon (depleted in 39Ar)
TPC of up to 50 tons; a crystals-based detector of up to 10 tons.

These experiments are expected to reach WIMP-nucleon spin independent cross-sections
down 10�48 cm2, at the level of the irreducible background induced by solar and atmospheric
neutrinos [28].

A 3D rendering of the conceptual design of the proposed DM3 is shown in Fig. II. The main
element of the DM3 facility is a 15 m(W) ⇥ 33 m(L) ⇥ 12 m(H) stainless steel tank filled with
ultra-pure-water, instrumented with low-background PhotoMultiplier Tubes (PMTs), acting as a
Čerenkov veto for cosmogenics.

DM3	
  –	
  Very	
  Low	
  Background	
  Facility	
  –	
  Hall	
  C	
  



Summary	
  -­‐	
  I	
  

•  HALL	
  B:	
  	
  
•  Warp	
  locaBon	
  available	
  by	
  2nd	
  half	
  2013	
  –	
  20	
  m	
  
•  Icarus	
  locaBon	
  available	
  by	
  4th	
  quarter	
  2014	
  -­‐>	
  70	
  m	
  (14.8	
  m	
  

wide)	
  
•  HALL	
  C:	
  

•  Opera	
  locaBon	
  available	
  ~	
  early	
  2016	
  (start	
  of	
  Opera	
  
decommissioning	
  is	
  being	
  discussed)	
  

	
  



Summary	
  -­‐	
  II	
  

•  Proposals	
  for	
  next	
  generaBon	
  DBD	
  and	
  Dark	
  MaQer	
  searches	
  
are	
  encouraged	
  	
  

•  Plenty	
  of	
  space	
  is	
  being	
  made	
  available	
  for	
  them	
  
•  US	
  parBcipaBon/iniBaBves	
  are	
  highly	
  welcome	
  

•  Space	
  allocaBon	
  
i.  Informal	
  contact	
  with	
  LNGS	
  director	
  
ii.  LOI	
  –	
  not	
  binding	
  
iii.  Proposal	
  to	
  LNGS	
  SC	
  

	
  


