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Where underground Laboratories are built:

In mines:
- pros: 

- built at anytime.
- cons: 

- interference with mine work.
- difficult access.

In tunnels:
- pros: 

- easy access and operation.
- cons: 

- must build together with the tunnel.

ANDES Lab and the Agua Negra Tunnel



Túnel de Agua Negra (TAN)

• Corredor bioceánico Porto Alegre-Coquimbo: commercial
integration of the South American region.

• Increasing commerce with Asia through ports in the Pacific coast.

• Tunnel Depth at the border: 1750 m
• Altitude: 3600 m (Chile), 4080 m (Arg.);  slope: ~ 3%
• Two parallel tunnels, 14 km long, 60 m apart
• 12 m width, 2 lanes each, connecting galleries / 500 m.
• Deepest point. 1750 m overburden
• Forced ventilation: 14.5 MW installed power.



What makes ANDES special?

ANDES
Agua Negra Deep Experiment Site

There are ~ 15 Underground labs in the world,
almost all in the Nortern Hemisphere.

SUPL (Stawell, Australia): currently the only 
U Lab in the South. (~1000 m ugnd.)

ANDES will be much larger and ~1700 m ugnd.

- Important for astrophysics studies
- Major Research Infrastructure in LA.
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TAN-ANDES location

San Juan,  
Argentina

La Serena, 
Chile

Approx 30.19º S  69.82º W
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Cosmic ray shielding at ANDES

A detector of 1 m3 at ground level, 
sees everyday:
•108 muons
•108 gammas/e+/e-
•106 neutrons
. 10-3 neutrinos

Muon flux at sea level ~ 100 /m2 s                          ANDES: ~ 4500 mwe;  atn: 10-7



Relative muon omnidirectional flux 

Cosmic ray shielding at ANDES
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Science at ANDES
1) Astroparticle physics
1.1) Neutrino experiments:

- Neutrinoless double beta decay
- BSM neutrinos and neutrino masses
- Solar, atmospheric, supernova neutrinos
- Geoneutrinos
- CP violation?

1.2) Direct Dark Matter detection:
- yearly modulations
- new technologies for light DM
- new techniques to go below the neutrino fog

2) Geoscience
Geophysics, Underground seismology.

3) Biology
Cell reproduction under low radiation, mutations, cell resilience

4) Nuclear Astrophysics
- Nuclear reactions in stars
- Gamow peak, solar power output

… Laboratory Design is driven by the Science program.



•Underground site at deepest point inside
the Agua Negra Tunnel

(at the border ~ 4 km from Chile entrance).

•2 large horizontal caverns + 1 large pit.

•Other isolated rooms, clean rooms, …

•2 Support Labs at the surface:

•La Serena (Chile);  Rodeo (Argentina): 
Administration, tech. workshops,
and Visitor Center.

•Sites at the portals:

•Lodging, office, storage.

Credit:  Lab. N. Gran Sasso, Italia 

Credit: Lab. Sout. de Modane, France 

Credit: Paso Pino Hachado, Chile 

The ANDES proposal



• Deepest point in tunnel (~ 1750 m deep)

≈ 4 km to Chile entrance,  ~ 10 km to Argentina exit
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Chile

Argentina

The ANDES proposal



ANDES conceptual design (by Lombardi, 2015)
Technical Assessment of the ANDES proposal
by Dr. A. Noble (former Director SNO, Canada)



Ingeniería Básica de Anteproyecto (IBA), Lombardi 2018.



50 m

23 m

20 m

ANDES Main cavern



32 m17 m

17.7 m

ANDES secondary cavern



32 m

42 m
30 m

ANDES main pit



32 m

ANDES main pit



23 m

8.5 m

ANDES Biology Gallery



30 m

10 m

Nuclear Astrophysics (isolated room)
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ANDES Clean Rooms



180 m

60 m

ANDES Geoscience sector



• Two Support Labs (one on each
side):  

• Tentative sites: 
• La Serena (Chile),  
• Rodeo (Argentina)

- Integration with local Universities

- Host a Visitor Center

Support Laboratories



DepartamenDepartamenDepartamenDepartamento de to de to de to de 
Ciencias de la TierraCiencias de la TierraCiencias de la TierraCiencias de la Tierra    

 

Andrés Tassara, Profesor Asistente 
Departamento de Ciencias de la Tierra, Facultad de Química, Universidad de Concepción 

Casilla 160-C, Barrio Universitario, Concepción, Chile 
T: +56-41-2204738, F: +56-41-2246065, andrestassara@udec.cl 

 

Concepción, 09 de enero de 2012 
 
 

Dr. Xavier Bertow 
Grupo de Partículas y Campos 
Centro Atómico de Bariloche 
Argentina 
 
 
 
Estimado Dr. Bertow 
 Por medio de esta carta quisiera manifestar mi respaldo a la iniciativa que Ud. y otros 
investigadores argentinos y chilenos están impulsando respecto a la construcción del 
Laboratorio ANDES a instalarse dentro del proyectado túnel Agua Negra que unirá ambos 
países bajo la cordillera de los Andes. En particular quisiera destacar el interés que me genera 
el que dicho laboratorio pudiera albergar, junto con los experimentos de física de partículas 
que su grupo soporta, también equipos y experimentos de geofísica de la Tierra Solida, tales 
como aparatos sismológicos de alta precisión, equipos geodéticos para estimar deformación 
de la cordillera o receptores de radiación interna de la Tierra asociados a descomposición de 
elementos radioactivos y la consecuente generación de calor. Con todo, pienso que una 
iniciativa de este tipo es de gran importancia para la comunidad científica no solo de nuestros 
respectivos países si no para el resto de los investigadores del planeta y que bien vale el 
esfuerzo que todos podamos poner en lograr su materialización. 
Deseándole todo el éxito en esta empresa, me despido cordialmente y quedo a su disposición 
para lo que Ud. estime pueda yo servirle en el logro de esta iniciativa. 
 
 
 

Andrés Tassara 
Profesor Asistente 

Departamento de Ciencias de la Tierra 
Universidad de Concepción 

CHILE 
 

International Support







Letters of support: e.g.Takaaki Kajita, 2011   (Nobel Prize 2015)
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..y carta de Arthur McDonald, Premio Nobel 2015, escrita en 2016
a la Ministra de Educación, cc. Ministros de OOPP y Hacienda:

 

 

 
P R E P A R I N G  L E A D E R S  A N D  C I T I Z E N S  F O R  A  G L O B A L  S O C I E T Y  

D E P A R T M E N T  O F  P H Y S I C S  
E N G I N E E R I N G  P H Y S I C S ,  A S T R O N O M Y  
S T I R L I N G  H A L L ,   
Q U E E N ’ S  U N I V E R S I T Y  
K I N G S T O N ,  O N T A R I O ,  
C A N A D A  K 7 L  3 N 6  

        Professor Emeritus A. B. McDonald 
        2015 Nobel Physics Laureate 
August 13, 2016 
 
Sra. Adriana Delpiano Puelma 
Ministra de Educacion 
Ministerio de Educación de Chile 
Alameda 1371, Santiago 
CHILE 
 
Dear Sra. Ministra, 
 
I am writing to urge you to approve the ANDES underground laboratory to enable Chile to 
become a world leader in many areas of research. Having a laboratory with ultra-low 
radioactivity levels provides the opportunity for unique scientific measurements, as we have 
proven with SNOLAB in Canada where we performed neutrino measurements leading to the 
2015 Nobel Prize in Physics. The ANDES laboratory will be so deep at 1750 meters that it will 
be among the world leaders in reducing cosmic radiation, an essential part of achieving low-
radioactivity levels in the laboratory. This depth is close to the depth of other world leading 
laboratories such as SNOLAB in Canada and JinPing in China and will undoubtedly lead to the 
siting of many world-class experiments at ANDES such as measurements of Dark Matter 
particles and of new neutrino properties. 
 
The world-wide interest in experiments performed in an environment such as will be achieved 
at ANDES is increasing at a high rate. As we have observed with SNOLAB, this provides major 
opportunities for our Canadian university faculty and students to work with the best scientists in 
the world on research that is of Nobel Prize quality. The fundamental physics measurements 
that will be performed in future at ANDES will address some of the most important questions in 
science and attract international interest to Chile. As Ministra de Educacion, I urge you to 
approve this laboratory as a major educational opportunity for Chile that will develop new 
generations of students working side by side with the best scientists in the world and developing 
skills that will be of substantial value to Chile in the longer term. There are very few 
underground sites in the world with the high quality of the ANDES location and I urge you not 
to miss this remarkable opportunity for your country, particularly with only a small percentage 
of the total cost of the tunnel required to make it happen. The world demand for space in ultra-
low radioactivity laboratories will be greater than can be accommodated with presently 
available facilities and Chile will be a location of considerable interest in future. 
 
The development and ongoing operation of SNOLAB has also resulted in substantial economic 
opportunities for Canada. The major experiments that choose to be sited in these underground 
laboratories are typically $30 million to $100 million in total cost. Much of this is funded by 
other international countries and results in substantial local economic impact as local companies 
construct the experiments and develop new skills at the leading edge of many technologies. The 

visits of international scientists to work on the experiments also provides additional economic 
benefits. I predict that similar benefits will accrue for Chile. 
 
Besides the exciting future program in particle astrophysics that I have outlined above, the 
ANDES laboratory will enable new research at the frontiers of Seismology, Geophysics, 
Biology, environmental studies and radiation effects on instruments. This research will enable 
measurements in these fields that cannot be done without the unique environment that will be 
provided in the ANDES laboratory. 
 
The organizational structure for the ANDES laboratory is well advanced, with strong 
cooperation between Chile, Argentina, Brazil and Mexico. The Chilean coordinator is Dr. 
Claudio Dib, Universidad F. Santa Maria, who is well known internationally in this field. There 
are international advisors who have been providing expert reviews of the plans for this 
laboratory, including my colleague Professor A. J. Noble from Queen’s University, former 
Director of SNOLAB, who has spoken very favorably to me about the prospects and 
organization for this project following his reviews. 
 
I urge you to provide approval for this laboratory. The international scientific community is 
eagerly awaiting Chile to become a leader of this important developing field. 
 
Sincerely, 
Professor Emeritus A. B. McDonald, 
2015 Nobel Laureate in Physics 

 
 
Cc  
 
Sr. Alberto Undurraga V. 
 Ministro de Obras Publicas 
 Ministerio de Obras Publicas de Chile 
 Morande 59, Santiago 
 CHILE 
 
Sr. Rodrigo Valdes P. 
 Ministro de Hacienda 
 Ministerio de Hacienda de Chile 
 Teatinos 120, Santiago 
 CHILE 
 
Dr. Claudio Dib, Universidad F. Santa Maria 
Professor A. J. Noble, Queen’s University 
 

Letters of support: e.g. Arthur B. McDonald, 2016   (Nobel Prize 2015)
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Key Support within Latin America

2020: LASF4RI: 10 RECOMMEDATIONS for the SCIENTIFIC DEVELPOMENT in LATIN AMERICA.

à ANDES within the 4 highlighted priorities
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Support within Argentina

EL GOBERNADOR DE LA PROVINCIA

DECRETA:

ARTICULO 1 0 : Ratifíquese en todas sus partes el Convenio de Transferencia de Fondos, celebrado entre el
Gobierno de la Provincia de San Juan, por una parte, representado por el Sr. Gobernador Dr. Sergio UÑAC y
el Centro Latinoamericano de Física, por otra parte, representado por el Sr. Coordinador de su Unidad
ANDES, Dr. Xavier BERTOU, suscripto a los 10 días del mes de Julio de 2018, y su Anexo, Contrato suscripto
entre el Centro Latinoamericano de Física y la Consultora Lombardi S.A., que forman palte del presente
Decreto.
ARTICULO 2 0 : Apruébese un gasto por la suma de PESOS QUINIENTOS VEINTE MIL
DOLARES ESTADOUNIDENSE CON 00/100 (USD 520.000,00), a fin de realizar la conversión a Pesos
Argentinos, se utiliza el tipo de cambio vendedor del Banco Nación

60,000 €/año total
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Agreement CNEA-INFN on Astrophysics

40,000 €/year total

Auger, ANDES/Gran Sasso, QUBIC

O. Calzetta (Pres. CNEA)

F. Ferroni (Pres. INFN)

S. Mattarella (Pres. Italia)

J. Kenny (Agregado Científico, Italia

To be renewed
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Prototypes: low-mass DM detectors

Precursor site: Sierra Grande mine, Río Negro, Argentina

President of Sierra Grande Mine sign Letter of Interest: 15 August 2018

Site previously used for Astrophysics studies (1994-1999, Di Gregorio, Gattone, et al): 
CDM searches through modulation effects; Int’l Collab. USA-Spain-Argentina 

Plan to install a Skipper CCD detector (x2000 better sensitivity than previous experiment).



Prototypes: Muon vetos

Based on Plastic scintillators. 
Technique already tested (AMIGA-Auger detectors). 

Three double-plane detectors already built (4 x 4 cm2 pixels); three more under construction
To be installed at Casposo Mine (San Juan) and possible site in Chile. 



Other prototypes

32Stay open minded with WIMP mass

DAMA/LIBRA

DAMIC

CDMSLite2

CRESST(2015)

EDELWEISS

CDMS-LT

CRESST(2012)

� floor

Billard, Strigari, Figueroa-Feliciano  PRD 89 
(2014)

se
cti
o

x 10.000

WIMP mass (GeV/c2)

liquid noble gases

cryogenic crystals

Quantum Criogenic Sensors. 
ITeDA , CNEA, and CONICET
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Summary

https://andeslab.org/

• ANDES: proposal for the first Underground Int’l Lab 
in South America, 

• largest and deepest in the So. Hemisphere

• Multi-science (Astroparticles, Geophysics, Biology,…)

• Highly valued in the LA community (LASF4RI)
• Scientific support worldwide

• Basic Engineering Design already done

• LA collaboration building up.

• Tunnel construction still pending.
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Credits

https://andeslab.org/

The ANDES team:

• General coordinator: Xavier Bertou (C.At. Bariloche)

• In Argentina: Osvaldo Civitarese (UNLP)
Alberto Etchegoyen (UNSAM)

• In Brazil: Joao dos Anjos (CBPF)
Ronald C. Shellard

• In Mexico: Juan Carlos D’Olivo (UNAM)
Luis Villaseñor (UNAM)

• In Chile: Claudio Dib (UTFSM)
Juan Carlos Helo (ULS)




