
ANEXO 
Apoyo internacional e institucional 

1. Memorando de Entendimiento firmado durante el primer taller internacional ANDES 
(incluyen las firmas del director de Modane, del director emeritus de Homestake, del 
spokesperson de SuperNEMO, del spokesperson de Edelweiss II). 

2. Acta de la X reunión de la EBITAN (Entidad Binacional Túnel Agua Negra), apoyando 
el laboratorio ANDES. Acta de la XXXV reunión de la EBITAN acordando agregar 
ANDES en el proyecto Túnel Agua Negra 

3. Cartas de interés y apoyo de instituciones gubernamentales y/o de ciencia y técnica 
latinoamericanas: 

• Auspicio institucional del CONICET, Argentina 
• Apoyo de la Comisión Asesora Grandes Instrumentos del MinCyT, Argentina 
• Auspicio de la Universidad de La Plata, Argentina 
• Auspicio de la Universidad de San Juan, Argentina 
• Creación de la Unidad ANDES en el CLAF 
• Apoyo de la Universidad La Serena, Chile 
• Interés del gobierno de la provincia de San Juan, Argentina 
• Apoyo del CONICYT, Chile 
• Interés del gobierno de la provincia de Elqui, Chile 
• Interés y apoyo del gobierno de la región de Coquimbo, Chile 
• Apoyo de la CCHEN, Chile 
• Apoyo del MinRel, Chile 
• Apoyo institucional de la Universidad de Valparaíso, Chile 
• Interés de la FCFM, Universidad de Chile, Chile 
• Apoyo de la facultad de ciencias de la Universidad de Chile, Chile 
• Interés de la PUC, Chile 
• Apoyo de la UTFSM, Chile 

4. Cartas de interés y apoyo de representantes de científicos latinoamericanos: 

• Claudio Dib, representando grupos de 4 universidades chilenas 
• Juan Carlos D’Olivo, Red FAE, México 
• Ronald Shellard, Vice director CBPF, SBF, Brasil 
• Eduardo Charreau, Presidente ANCEFN, Argentina 
• Francisco Tamarit, Presidente AFA, Argentina 
• Luis Huerta, Presidente SOCHIFI, Chile 

5. Cartas de apoyo de científicos/experimentos internacionales: 

• Stephen Adler, Princeton 
• M. Miller, A. Garcia, University of Washington 
• Bob Svoboda, LNBE Spokesperson 
• Nigel Smith, SNOLAB Director 
• Kunio Inoue, KamLAND Spokesperson 
• Hiro Ejiri, Former RCNP Director 
• Yoichiro Suzuki, Kamioka Director, Super Kamiokande Spokesperson 
• Takaaki Kajita, ICRR Director 
• P. Brink et al., DM modulation group 
• D.A. Harris, K. McFarland, MINERvA Spokespersons 
• A.B. McDonald, Nobel Physics Laureate 
• AUI ALMA 

6. Carta de interés y apoyo con propuesta de colaboración e instalación de detectores 
en ANDES: 

• Jennifer Thomas, SuperNEMO CB Chair 
• Daniel Santos, MIMAC Spokesperson 
• Kai Zuber, COBRA Spokesperson 
• J. Conrad, M. Shaevitz, DAEDALUS Spokespersons 
• A. Galindo-Uribarri et al., ORNL 



Memorandum of Understanding

Hereby the participants of the First International Workshop for the Design of the
ANDES Underground Laboratory want to express their strong support to the
initiative of building ANDES (Agua Negra Deep Experiments Site), to be located
in the Agua Negra tunnel.

This will be the only underground laboratory in the Southern hemisphere, and is
expected to host world-class experiments in various are as of physics, geology
and biology. This facility will further strengthen the links between the scientific
communities of Latin America through the establishment of collaborative
research efforts, the formation of new generations of scíentists, and the
development at and beyond the state of the art technology.

Buenos Aires, April Lé'", 2011
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"2012 - Atío de Homenaje al Dr. D. Manuel Belgrano" 

21 4 0  

VISTO el Expediente No 799112 del Registro de este Consejo Nacional, y I 
CONSIDERANDO: 
Que en el Expediente mencionado en el VISTO se tramita la solicitud de 

auspicio institucional para el Proyecto Andes solicitado por el Dr. Osvaldo Civitarese, 
cuyo objetivo es la construcción del Laboratorio Subterráneo Andes y la conformación 
de un Consorcio Latinoamericano de Experimentos Subterráneos (CLES) 

Que el CONICET puede otorgar auspicios simples sin obligación 
pecuniaria o de otra índole. 

Que el Directorio en su reunión de fecha 21 de junio de 2012, resolvió 
otorgar el auspicio solicitado. 

Que el dictado de la presente medida se efectúa en uso de las 
atribuciones conferidas por los Decretos No 1661196, 310107, 1538108, 538110 y 2032110 
y 617112 y las Resoluciones D N" 346102, No 671104 , No 1553/12 y 121122. 

Por ello, 

EL DIRECTORIO DEL 
CONSEJO NACIONAL DE INVESTIGACIONES CIENTIF~CAS Y TÉCNICAS l 

.%c RESUELVE: 

ARTICULO lo.- Auspiciese el Proyecto Andes solicitado por el Dr. Osvaldo Civitarese, 



"2012 - Aao de Homenaje al Dr. D. Manuel Belgrano" 

cuyo objetivo es la construcción del Laboratorio Subterráneo Andes y la conformación 
de un Consorcio Latinoamericano de Experimentos Subterráneos (CLES) 
ARTICULO ZO.- Regístrese, comuníquese a los interesados, a la Gerencia de Desarrollo 
Científico Tecnológico, a la Gerencia de Evaluación y Acreditación, a la Gerencia de 
Administración y a la Unidad de Auditoria Interna, a los efectos pertinentes y archivese. Y(- 
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Resolución CLAF No. 1/2014 

 
 

POR CUANTO: El Centro Latinoamericano de Física (CLAF) tiene entre sus 
misiones apoyar le impulsar la creación de unidades y laboratorios regionales 
para emprendimientos científicos no alcanzables por los países 
individualmente. 
 
POR CUANTO: El desenvolvimiento de la investigación en la rama de las altas 
energías y de campos afines, constituye una base indispensable en la 
actualidad para el quehacer científico, tecnológico y social de importancia para 
América Latina  
 
POR CUANTO: Contar con un laboratorio subterráneo vinculado al estudio de 
los fenómenos de altas energías e investigaciones colaterales requiere de un 
gran esfuerzo de cooperación e integración en el área latinoamericana  
 
POR CUANTO: Por la necesidad de elevar la capacidad técnico-científica de 
nuestros investigadores a escala regional es preciso incrementar la formación 
de grandes instalaciones con alto nivel de desarrollo  
 
POR TANTO: En uso de las facultades que me están conferidas, 
 
R E S U E L V O: 
 
PRIMERO: Crear la Unidad ANDES con el fin de permitir la creación del primer 
y único laboratorio subterráneo del hemisferio Sur  
 
SEGUNDO: En el momento de su creación quedará integrada por 
representantes de la República Argentina, la República Federativa del Brasil, la 
República de Chile, y los Estados Unidos Mexicanos. 
 
TERCERO: Autorizar a la Unidad ANDES por conducto de su Coordinador 
General representante oficial del CLAF frente a todas las actividades 
vinculadas a la creación y funcionamiento de ella.  
 
CUARTO: Nombrar al Dr. Xavier Bertou del Centro Atómico Bariloche; 
Coordinador General de la Unidad Andes  
  
QUINTO: Integrar a la Unidad como representantes de sus respectivos países 
a Dr. Osvaldo Civitarese, Universidad Nacional de La Plata, Argentina; Dr. João 
dos Anjos, Observatorio Nacional/Centro Brasilero de Pesquisas Físicas, Brasil; 
Dr. Claudio Dib , Universidad Técnica Federico Santa María, Chile y Dr. Juan 
Carlos D’Olivo Saez, Instituto de Ciencias Nucleares/UNAM, México. 
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SEXTO: Establecer en un periodo no mayor de tres meses a partir de la firma 
de este documento, las normas de funcionamiento, organización, asi como la 
participación de otros países miembros del CLAF a la Unidad ANDES. 
 
SEPTIMO: Enviar al CLAF los fondos destinados a la Unidad ANDES por los 
países miembros al igual que donaciones y cualquier otro recurso dirigido al 
desenvolvimiento y desarrollo de la misma 
 
El manejo y administración de estos recursos queda a cargo del Coordinador 
General de la unidad. 
 
OCTAVO: Informar anualmente al Consejo Directivo del CLAF las actividades 
desarrolladas por la Unidad. 
 
NOVENO: Se suscriben cuatro (4) ejemplares, dos en español y dos en 
portugués, del mismo tenor y propósito y a un único efecto, en la Ciudad de 
México a los treinta días del mes de enero del año dos mil catorce.  
 
 
 
 

 
 
 
                                                                                   Carlos Trallero-Giner 
                                                                                          Director!
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Diciembre 14, 2010

Dr, Xavier Bertou
Centro Atómico Bariloche
Bariloche, Argentina

Estimado Dr. Bertou,

Me dirijo a Usted como representante de la Red de Física de Altas Energías 
(Red FAE) de México a fin de expresarle mi total apoyo a su iniciativa de 
construir un laboratorio subterráneo en el túnel Agua Negra que unirá 
Argentina y Chile, atravesando la Cordillera de los Andes a la altura de la 
provincia de San Juan. 

Nuestra Red, cuenta con el patrocinio del Consejo Nacional de Ciencia y 
Tecnología (CONACYT) de México y reúne a casi un centenar de 
investigadores de la especialidad, más un número considerable de estudiante 
de posgrado, pertenecientes a 15 universidades e institutos de investigación 
de nuestro país. Entre sus objetivos primordiales se encuentra el de 
promover la participación de grupos mexicanos en los grandes experimentos 
internacionales de frontera relacionados con la física y astrofísica de las 
partículas elementales.

En México, existe una comunidad de físicos de altas energías y científicos 
de otras disciplinas (biólogos, geofísicos, ingenieros, …) que tiene gran 
interés en la realización de experimentos en instalaciones subterráneas como 
las de la propuesta mencionada. De hecho, hace cuatro años, en el marco de 
una convocatoria emitida por CONACYT para la presentación de ideas para 
la realización de megaproyectos, presentamos una propuesta para la 
construcción y operación de un Laboratorio Subterráneo Mexicano 
Multidisciplinario, el cual se ubicaría en algunas de las minas localizadas en 
el territorio mexicano. Dicha propuesta, pasó las primeras etapas de 
evaluación pero, desafortunadamente, con el cambio de gobierno, la 
convocatoria inicial fue dejada sin efecto. Actualmente, hemos retomado la 
idea en el contexto de la Red FAE, dentro de la cual se ha constituido un 
grupo interesado en el desarrollo de detectores de neutrinos y de materia 
oscura, los cuales pudieran instalarse en laboratorios con instalaciones en el 
subsuelo.

El lugar seleccionado para el proyecto ANDES, en el proyectado túnel de 
Agua Negra, es sin duda uno de los mejores a nivel mundial, tanto por su 
profundidad, como por su acceso horizontal, lo cual facilitaría notablemente 
las tareas de instalación y operación de los  experimentos, en comparación 
con aquellos que se llevan a cabo en cavernas de acceso vertical. 
Asimismo, sería el único laboratorio de su tipo situado en el hemisferio sur, 
lo cual puede resultar de interés para experimentos que se planea realizar en 
el futuro cercano.



Como es de su conocimiento, científicos y estudiantes de cuatro importantes 
instituciones de educación superior de México, han participado desde sus 
inicios en el Observatorio Pierre Auger, localizado en la provincia de 
Mendoza. De concretarse, el proyecto ANDES ofrecerá una excelente 
oportunidad para estrechar aun más la colaboración entre ambos países. 
Desde ya cuente Usted con nuestra mejor disposición a ayudar en las  
diversas gestiones y tareas que deban realizarse para el éxito de esta 
excelente idea.

Atentamente,

Dr. Juan Carlos D'Olivo
Representante del 
Comité Técnico-Académico
Red FAE, México



 
 

MCT- Ministério da Ciência e Tecnologia 
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Dr. Xavier Bertou  
Grupo Teoria de Partículas y Campos 
Centro Atómico Bariloche  
Avda. E. Bustillo 9500 
8400 Bariloche – Argentina 
 

Rio de Janeiro, 30 de November de 2010 
 
Caro Dr. Bertou 
 
Venho por meio desta expressar meu apoio entusiasmado ao projeto de 

construir o ANDES – Consórcio Latino Americano para Experimentos 
Subterrâneos, no tunel de Agua Negra, sob os Andes. Creio ser esta uma 
oportunidade única para a preparação de um laboratório, na América do Sul, 
com capacidade para a realização de experimentos avançados nas áreas de 
estudos de Neutrinos, da Matéria Escura e de muitas outras áreas da ciência 
que necessitam de um ambiente protegido dos raios cósmicos. O laboratório 
poderia desde seu início, ter um caráter internacional, reunindo os países da 
região e oferecendo aos nossos cientistas vantagens comparativas 
relevantes, quando comparadas com nossos colegas do Hemisfério Norte. 

Tenho conversado, informalmente,  com vários colegas cientistas no 
Brasil discutindo o potencial do ANDES e tenho encontrado uma reação 
unânime, do apoio ao projeto, entre eles. Muitos já começam a pensar nos 
experimentos que poderiam realizar neste laboratório. Conversei, também, 
com autoridades científicas brasileiras, que mostram a mesma reação 
positiva. Vêem um laboratório desta natureza como um exemplo que poderia 
ser um marco nas relações científicas entre os países da região, estreitando 
ainda mais nossas relações. 

Estamos preparados para expressar de forma mais firme, através de 
nossos órgãos de fomento, o apoio à realização do CLES, nos ANDES, de 
modo que fique claro que a idéia de construir o CLES cristalize as aspirações 
científicas dos cientistas dos países de nossa região. 

Mantenha-nos informados sobre as negociações para materializar esta 
idéia brilhante e conte com o nosso total apoio a ela. 

Aproveito a ocasião para expressar meus sentimentos de apreço e 
consideração. 

 
 

Atenciosamente, 

 
Ronald Cintra Shellard 
Pesquisador Titular III 
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27	noviembre	2017	
	
Dr.	Claudio	Dib	
Coordinador	proyecto	ANDES	
Universidad	Santa	María	
Presente	
	
	
Estimado	Dr.	Dib,	
	

Junto	con	saludarle,	tengo	el	agrado	de	expresar	por	su	intermedio	el	entusiasta	
apoyo	de	la	Sociedad	Chilena	de	Física	al	proyecto	de	establecer	un	laboratorio	subterráneo	de	
investigación	en	el	Túnel	Internacional	Agua	Negra	entre	Chile	y	Argentina.	Esta	iniciativa,	el	
proyecto	ANDES	(Agua	Negra	Deep	Experiments	Site),	significa	ubicar	a	Chile	en	el	concierto	
internacional	de	las	más	trascendentales	investigaciones	de	física	fundamental	de	las	próximas	
décadas.	Desde	hace	algún	tiempo,	hemos	seguido	con	interés	el	proyecto	y	celebramos,	en	
particular,	que	el	Centro	Latinoamericano	de	Física	haya	coordinado	esta	iniciativa	reuniendo	a	
los	expertos	de	cuatro	naciones	interesadas	en	su	operación.		

	
ANDES	contribuirá	de	manera	signficativa	a	la	investigación	científica	en	diversas	

áreas.	Ciertamente,	la	búsqueda	de	una	solución	al	problema	de	la	Materia	Oscura	es	uno	de	
los	asuntos	que	ha	llamado	la	atención	a	la	comunidad	científica	internacional,	particularmente,	
a	la	física	y	a	la	astronomía,	teniendo	Chile	en	esta	última	una	presencia	de	primer	nivel.	No	es	
el	único	tema	del	cual	podrá	ocuparse	el	laboratorio	ANDES,	existiendo	además	el	problema	de	
la	naturaleza	de	los	neutrinos,	en	cuya	investigación	este	laboratorio	permitirá	observaciones	
coordinadas	con	otros	laboratorios	del	mundo,	como	aquellos	ubicados	en	Estados	Unidos	y	
Japón.	Sin	embargo,	otras	áreas	de	la	ciencia	y	la	tecnología	se	beneficiarán	de	este	laboratorio	
subterráneo	que,	ubicado	a	suficiente	profundidad	bajo	tierra	para	aislar	de	la	radiación	
cósmica	los	experimentos	que	se	realicen,	permitirá	abordar	una	variedad	de	problemas,	en	
astrofísica,	geología,	biología	y	ciencias	ambientales.	

	
La	construcción	del	Túnel	Agua	Negra	ha	abierto	una	oportunidad	única	para	

Chile	que	no	puede	desperdiciarse.	Existen	en	el	país	las	capacidades	avanzadas	y	el	
reconocimiento	internacional	de	aquéllas	para	obtener	el	máximo	provecho	del	laboratorio	
ANDES	y	para	proyectar	la	ciencia	chilena	a	nuevos	estadios	de	desarrollo.	
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Confiamos	en	Ud.	como	el	idóneo	representante	de	la	física	chilena	en	el	área	y	
apoyamos	sus	gestiones.	Pensamos	que	el	país	tiene	todas	las	garantías	de	éxito	en	este	
emprendimiento	del	más	alto	nivel	internacional	y	esperamos	que	Chile	pueda	darle	curso	a	la	
iniciativa	lo	más	pronto	posible.	

	
Saluda	atentamente	a	Ud.	
	

	
	

	
Dr.	Luis	Huerta	

Presidente	Sociedad	Chilena	de	Física	
	
	
	
Cc:		 Embajador	Gabriel	Rodríguez	
	 Centro	Latinoamericano	de	Física	
	 Directorio	SOCHIFI	
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This is a letter of support for the idea of building an underground laboratory under the Andes, 
taking advantage of a transportation tunnel that could be built in the near future. 
 
Many similar labs exist in the northern hemisphere and have been the sites for recent important 
discoveries: the understanding of how the Sun works, and the solution to the solar and 
atmospheric neutrino problems; the clear demonstration that neutrinos are massive, and the 
suggestion that these elusive particles may have a special property that makes them 
indistinguishable from their anti-particles.  Several experiments are taking place now, and are 
addressing fundamental issues on how nature works at a microscopic level. 
 
One may ask, given the large number of competitors already in the game, whether the effort in 
the argentine Andes would make any difference and have any chance at discovering something 
new. We are writing to let you know that we are convinced this project could have a decisive 
role in the scientific future of LatinAmerica. While there are many underground labs all over the 
world, but mainly in Northamerica, Japan, and Europe, there is none in the Southern hemisphere. 
It turns out that one of the most intriguing problems of subatomic physics is what we call dark 
matter. Basically, although the stuff that surrounds us on Earth is made of atoms, which are 
made of nuclei and electrons, the Universe seems to be constituted mainly of something 
different. We presently have no idea what this stuff is. This is the most important problem in 
fundamental physics presently. 
 
One of the possible ways of detecting the dark matter is making use of the fact that the Earth 
moves around the Sun. Dependent upon the season the Earth has different net velocity with 
respect to the dark matter.  This hypothesis has been searched by a group (DAMA/LIBRA) in 
the northern hemisphere, and they have a compelling measurement that is consistent with 
observation of this dark matter wind and seasonal variation. This spectacular measurement has 
birthed a billion dollar scientific industry of new experiments just coming online, many of which 
are inventing new technologies that have applications far beyond fundamental science (e.g. 
Nuclear Reactor Test Ban monitoring, homeland security, etc).  These are exciting times! 
 



 
However, criticism of the evidence points out that it may be due to other effects correlated with 
seasonal variations (climate changes). Here is where a detector in the southern hemisphere would 
be a crucial tool to disentangle the two effects. If the underground laboratory were available in 
Argentina we could move quickly to set up a Ge and and NaI detectors to look for the signal 
previously observed by the DAMA/LIBRA group. The Majorana collaboration has been working 
on point-contact Ge detectors. Because of their much improved energy resolution, they allow to 
search for the signals from dark matter that come mainly as a consequence of the collisions 
between the dark matter and the particles in the detector, yielding a small signal ( in the range 
between 0 and 0.4 keV). 
 
In addition to the dark matter searches, there are also many interesting questions that could be 
answered with the detector in the Andes. In principle, detectors could be installed to detect 
neutrinos from the accelerators at CERN or Fermilab, and yield possibilities for checking on 
some oscillation scenarios. The possibility of detecting neutrinos produced in the inner core of 
the Earth, geoneutrinos, is also very interesting. Both of these would require larger and more 
expensive detectors, than the ones we propose for dark matter, so extensive studies showing their 
uniqueness should be carried out before embarking on those endeavors, but we list them here 
because you should be aware that the opening of the underground laboratory would generate 
many exciting opportunities.   
 
In addition to the high potential for exciting scientific discoveries, we believe that there will be 
many advantages for high-technology developments in Argentina in leading this effort. New 
technical developments are being considered for many of these detectors, and the field attracts 
the brightest scientists, so this laboratory could become a strong hub of education, research, and 
technology with positive ramifications for the economy of the region. 
 
 
 
Michael Miller 
CENPA fellow 
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Alejandro Garcia 
Professor of Physics 
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Member Institutions 
Carleton University, Laurentian University, 
University of Montreal, Queen’s University 

 

 

Nigel J.T. Smith   
1039 Regional Road 24 
Lively, Ontario 
P3Y 1N2   Canada 
 
Direct line: +1 (705) 692 7000 x2299 
Local fax:   +1 (705) 692 7001 
E-mail: nigel.smith@snolab.ca 

 
 
Xavier Bertou,  
CNEA/CAB/CONICET,  
San Carlos de Bariloche,  
8400 Rio Negro,  
Argentina. 
 

Friday, 4 February 2011 

RE: ANDES UNDERGROUND LABORATORY 

To whom it may concern, 

As Director of SNOLAB and a member of the international community active in deep underground science, I 
write in support of the proposal to construct an underground science facility within the Agua Negra tunnel 
construction between Chile and Argentina. 

The science programmes that may be developed in a deep underground facility extend from the understanding of 
fundamental physical processes and particles, through the observation of potential sources of these fundamental 
particles, to the evolution and subsequent fate of galaxies such as our Milky Way and the Universe. All these 
science programmes require the ultra-quiet environment from background radiations and cosmic rays that only a 
deep underground facility may provide. 

The vibrant and expanding international community in underground science would welcome additional capability 
in available underground facilities and there would be tremendous benefit to the South American research 
community. Although underground facilities do exist around the world, SNOLAB being one such example, a 
facility in the Southern hemisphere would provide the ability to host experiments with a different set of terrestrial 
systematics to the current facilities which are all in the Northern hemisphere. For some of the science objectives of 
the community, such as annual modulation of dark matter signals, this provides significant benefit.  

Sincerely yours, 

 
 
Nigel J.T. Smith 
Director, SNOLAB 



Research Center for Neutrino Science, Tohoku University 

Aramaki Aoba, Aoba, Sendai, Miyagi 980-8578, JAPAN 

TEL +81-22-795-6722  FAX +81-22-795-6728 

 

September 27, 2011 

Dear Professor Xavier Bertou, 

 

As a researcher in Neutrino Science and as a spokesperson of the KamLAND 

experiment, I enthusiastically support your project of ANDES Underground Laboratory. 

Neutrino geo-science pioneered by the KamLAND experiment starts to contribute 

geo-science in a practical meaning. And an experiment free from reactor anti-neutrino 

background and that at a location geo-physically significant is strongly desired for 

further evolution in neutrino geo-science. The ANDES underground laboratory is one of 

the best locations and planned liquid scintillator detector there is just an adequate 

program. We are willing to provide any necessary information and knowledge obtained 

through the KamLAND project in order to realize the experiment. 

The first underground experimental site in the south hemisphere also has a strong 

meaning in astronomical aspects. Possible investigations through a comparison of 

neutrino measurements among existing north hemisphere detectors and one at the south 

hemisphere ANDES will provide very important information about neutrino properties 

and the origin of neutrinos. It may also cover exciting field of direct and indirect search 

for Dark Matter.  

Given the guaranteed outcome and rosy scientific prospects, I very much hope your 

project to be materialized in a timely manner and I spare no effort to support the project. 

 

Best Regards, 

Kunio Inoue 

 
Professor and Director 

Research Center for Neutrino Science, Tohoku University 

Spokesperson of the KamLAND experiment 



Research center for Nuclear physics, 

Osaka University, Osaka 567-0047, Japan 

 

 
Dear Prof. Osvaldo Civitarese 
 
It is my pleasure to write this letter in support for the underground laboratory in 

San Juan , the Agua Negra Project. I have been working with neutrino masses 
by double beta decays and dark matter searches in the Kamioka and Oto 
underground laboratories in Japan since 1984. 
  Underground laboratories are crucial for studying neutrinos, dark matter, and 
many other interesting subjects in a wide range of pure and applied science In 
fact, extensive studies of neutrino oscillations , solar neutrinos, double beta 
decays , dark matter, geo neutrinos and others are going on in several 
underground laboratories in the world.  
 In view of variety of subjects to be studied at underground laboratories, it is of 
great importance to study them at many underground laboratories in the world. 
Geo-neutrino studies require several underground laboratories in the northern 
and southern hemi spheres.  
  The Agua Negra Project is of great interest for  pure and applied science in 
the world, and is even indispensable for future science in 21st century. Therefore 
we would like to support strongly the Agua Negra Project. 
    Sept. 20th 2011. 
 

      
Prof. Dr.  Hiro Ejiri 

    RCNP (Research Center For Nuclear Physics) 
 Osaka University.  Former Director of RCNP 

   



Kamioka Observatory 
Institute for Cosmic Ray Research 

The University of Tokyo 
 

Higashi-Mozumi, Kamioka-cho, Hida-city 
Gifu 506-1205, Japan 

 
Tel +81-578-85-9601 
fax +81-578-85-2121 

2011-Sept-21 
Dear Dr. Xavier Bertou, 
 
This is a letter to support the early construction of the planed first 
underground laboratory in the southern hemisphere near the boarder 
between Chile and Argentine.  
 
For the last couple of decades, the significant results of particle and 
astro-particle physics, especially on neutrinos were obtained from the 
underground experiments. Among them was the discovery of the neutrino 
oscillations by Super-Kamiokande, one of the most important events in the 
science history. Those achievements had also demonstrated the usefulness of 
the underground experiments where we are able to make an extreme 
environment of very low radioactive backgrounds. It is widely recognized 
that future underground experiments would also produce important 
scientific outcomes like direct detection of dark matter, discovery of the 
neutrino-less double beta decay, discovery of proton decay and so on.  
 
In Japan the first significant scientific result from underground experiments 
was obtained at the underground laboratory in Kamioka. The Kamiokande 
experiment (1984-1996) has observed neutrino bursts from supernova 
(SN1987A) and confirmed the solar neutrino deficits indicated by the Davis’ 
experiment at Homestake mine in US. Koshiba (Kamiokande) and Davis 
(Homestake) were awarded the 2002 Nobel Physics Prize for those important 
discoveries. 
   In 1996, the construction of the 50,000 tons Water Cherenkov detector, 
Super-Kamiokande had completed and started to take data and soon after 



that, we have discovered the neutrino oscillations in atmospheric neutrinos. 
The underground experiments are really the leading force of the 
particle-astrophysics research in Japan for the last 20 years. We are now 
extending our laboratory to house  the dark mater and double beta decay 
experiments and considering the huge next generation water Cherenkov 
detector. Not only in Japan, but also in the world, there are many efforts to 
expand the existing laboratories, or to build new ones. 
 
Although the many efforts exist in the world, this ANDES underground 
laboratory is very unique. It is deep, 1750m much deeper than Kamioka site 
of 1000m and therefore the ANDES laboratory has lower background levels 
and as a consequence it may have a better sensitivity. As the only southern 
hemisphere laboratory, it may have a unique role in determining the 
direction of supernova bursts by tri-angularization. It is also interesting that 
the solar day/night effect may have a different sensitivity. Interesting 
feature is also in the backgrounds that the annual modulation of cosmic ray 
has the opposite phase. This is a very interesting feature to understand the 
one of the backgrounds for dark matter search experiments.  
   The underground experiments are productive and important, and also be 
done by a small scale. Then this is a good place to development an expertise 
in this field in Latin America and also this gives a good opportunity 
especially for students. 
 
We highly hope that this unique underground laboratory in the southern 
Hemisphere will be established in timely manner. 
 

Best Regards, 

 
Yoichiro Suzuki 
Director, Kamioka Observatory, 
Institute for Cosmic Ray Research, the University of Tokyo 
Spokesperson, the Super-Kamiokande Collaboration 
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Thoughts on Dark Matter modulation signals 
 
One of the greatest puzzles of contemporary physics is the apparent presence of dark 
matter and dark energy in the Universe.  Cosmological models accounting for all 
astrophysical observations imply approximately 6 times more dark matter (unknown 
matter) in the universe than baryonic matter [1]. Because Dark Matter is hypothesized to 
surround the galaxy in which Earth is moving, it is possible to search for interactions of 
dark matter with detectors on Earth.  Further, the annual variation in the Earth’s 
tangential velocity about the center of the galaxy enables a search for annual 
modulations of dark matter interaction rates. Many dark matter models predict detector 
signals of a few keV of energy, further complicating potential detection.  At these very 
low energies detectors typically are overwhelmed with backgrounds from radiation and 
electronics noise. However, the DAMA/LIBRA collaboration has published data, shown 
in Fig. 1 below, using NaI crystals deployed underground at the Gran Sasso laboratory 
showing clear evidence for the semi-annual modulation [2] of signals leaving 2-4 keV in 
their detector. The DAMA collaboration interprets this data as evidence for dark matter. 

 
Fig. 1 Semiannual modulation of rate observed between 2-4 keV by the 
DAMA/LIBRA collaboration [2]. 

 
 
While there is no argument about the statistical significance of the DAMA/LIBRA results, 
the possibility that the annual modulations can be explained by known or unknown 
backgrounds is not excluded. Known sources of annual variation include the annual 
modulation of the cosmic-ray backgrounds or variations in the water levels due to 
known climate-related variations that would affect the penetration of background into the 
experiments, Understanding of the DAMA/LIBRA experiment is a long-standing puzzle 
in the field that has yet to be conclusively repeated or explained away. 
 
More recently, additional potential hints of dark matter direct detection have been 
reported.  In a recent effort to directly probe the low-energy region to which 
DAMA/LIBRA was exclusively sensitive, the CoGeNT collaboration deployed an 
innovative kg-scale germanium detector in a table-top experiment at the Soudan 
Laboratory in the United States.  In a recent publication [3] they report 2.7-sigma 
evidence for an annual modulation.  Additionally, the CRESST collaboration recently 
reported 4.7-sigma evidence [4] consistent with expected energy deposition by dark 
matter interactions.  Work is currently ongoing in both experiments to search for 
additional sources of previously un-accounted background sources.  However, it is 
noteworthy that we need significant modification to the basic dark matter and 



astrophysical models to make the results of DAMA, CRESST, and CoGeNT consistent 
with each other as well as with the null results from CDMS [5] and Xenon100 [6]. 
 
The table below shows a list of detectors for dark matter indicating whether they pick up 
just ionization or scintillation or both signals. 
 
Colab.Name/Ref. Type Signal detected Possible  

evidence  
for DM? 

CRESST [4] CaWO4 Heat/Scintillation Yes 
CDMS [8] Ge Heat/Ionization No 
EDELWEISS [8] Ge Heat/Ionization No 
DAMA/LIBRA [2] NaI Ionization/Scintillation Yes 
COUPP [9]  CF3I Acoustic No 
Picasso [10] Freon Acoustic No 
XENON [6] Xe Scintillation/Ionization No 
CoGeNT [3] Ge Ionization Yes 
 
 
The current situation in dark matter physics is highly reminiscent of the history of solar 
neutrino detection.  There are now many sophisticated experiments with contradicting 
results.  Resolution of the current puzzle is still limited by experimental data.  Indeed, 
the critical next step is to perform experiments in the southern hemisphere where 
seasonal backgrounds ( e.g. muon-induced backgrounds, radon, etc) will be shifted in 
phase by 6 months, but the predicted dark matter rate annual modulation remains 
constant.  Therefore, measurements in the south enable clean experimental separation 
between the predicted signal and backgrounds.  However, aside from going all the way 
to the South Pole [7] where there are many challenges, there is currently no available 
underground laboratory in the southern hemisphere, thus enabling the Andes lab to 
jump to the forefront of the high stakes field of direct dark matter detection.   
 
 

P. Brink, A. Garcia, K. Heege, R. Lang, M. Miller and R. Murayama 
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 August 23, 2015 
 
Xavier Bertou 
General Coordinator 
ANDES Underground Laboratory proposal 
Centro Atomico de Bariloche, Bariloche, Argentina 
 
Dear Dr. Bertou;  

We are writing to you as spokespersons of the MINERvA neutrino experiment at Fermilab to express our 
support of the ANDES underground laboratory that is being planned for the tunnel that will be excavated 
between Chile and Argentina.  MINERvA is a particle physics experiment that measures precisely the 
different ways that neutrinos interact in nuclei, which is interesting not only for studying the nucleus but 
also is an important input for experiments that measure neutrino oscillations, or how neutrinos change 
over time from one flavor to another.  Our physics mission is very much aligned with that of the ANDES 
laboratory because it too will help the field learn much more about neutrinos.  However, our support for 
the ANDES Laboratory runs more deeply than it would if it were simply for its physics goals. 
 
MINERvA is unique among particle physics experiments in that we have a large fraction of Latin 
American institutions and students on the experiment.  Institutions from Brazil, Chile, Peru, and Mexico 
have been collaborators for several years now, and we count several Latin American students as PhD 
recipients on MINERvA data.  These students have gone on to join other particle physics experiments as 
post-doctoral researchers in institutions around the world, and participate in new experiments where the 
jobs take them:  they are now on experiments in Japan, China, Switzerland, and the United States.  
 
Our Latin American students have an acute appreciation for the importance of public education in 
science: they translate our physics results into Spanish and Portuguese so we can announce them 
simultaneously to the lay community in three languages.  They have given public lectures in Spanish in 
downtown Chicago at science museums.  Opening the ANDES laboratory in Latin America would not 
only attract researchers from all over the world to do physics there, but would also provide a venue for 
Latin American students who have been trained elsewhere to shine and become leaders in the field of 
particle physics in a venue that is closer to their families.  This in turn will mean better science, and a 
public that can better appreciate that science.     
 
Sincerely, 

      
Dr. Deborah A. Harris        Professor Kevin McFarland  
MINERvA Co-Spokesperson      MINERvA Co-Spokesperson 
Fermilab Scientist      University of Rochester 

Deborah Harris 
MINERvA Department 
Neutrino Division 
630.840.4545 
dharris@fnal.gov 



 

 

 
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 
 



 
Suite 730 
1400 16th Street, NW 
Washington, DC 20036 
Phone: 202.462.1676 
Fax: 202.232.7161 
 

11 September 2017    
Professor Claudio Dib 
Physics Department 
Universidad Técnica Federico Santa María 
Avenida España 1680, Valparaíso 
 
Dear Dr. Dib: 
 
As President of Associated Universities Inc., I have the pleasure of writing in support of 
the ANDES project that you represent in Chile.  As you know, AUI has been working 
in Chile since 1998, the entity responsible for the North American component of the 
international Atacama Large Millimeter/submillimeter Array (ALMA).  We successfully 
managed the construction of North America’s $500M contribution to ALMA, and are 
very proud that ALMA is now operating as the world’s leading radio observatory. 
 
I believe the ANDES proposal to create a deep underground research facility makes 
excellent use of the projected binational tunnel joining Chile to Argentina.  The existence 
of an easily accessible but isolated structure at a depth of almost 1800m, the third deepest 
underground laboratory in the world, will provide for the first time in the Southern 
hemisphere the possibility of joining the efforts of the very few existing centers of 
research in neutrinos and astrophysical particles in investigations at the cutting edge of 
contemporary Physics, and possibly facilitating research in other disciplines.  This will 
benefit the standing of Chile and its scientists in international science,  reinforcing 
Chile’s existing position as one of the leading countries in advanced scientific 
infrastructure and research, a position it has achieved thanks to the many remarkable 
astrophysical observatories located in the country. 
 
AUI, with its experience in managing large international projects, and extensive network 
of scientific contacts, is very interested in the evolution of the ANDES project.  AUI was, 
in fact, involved in early planning for aUS deep underground laboratory.   
 
We hope you will keep us informed about the ANDES project and of any future 
developments including areas for potential collaboration.  
 
Sincerely, 

 
Ethan J. Schreier 
President 



UCL DEPARTMENT OF PHYSICS & ASTRONOMY

Prof. Xavier Bertou,
Grupo Partculas y Campos
Centro Atomico Bariloche
Argentina

14 December 2010

Dear Professor Bertou,

I am writing to you as the chair of the SuperNEMO collaboration board. The SuperNEMO
experiment is an experiment to measure double beta decays and to search for the extremely
elusive neutrino-less double beta decay in particular isotopes. Such experiments seek to un-
ravel the unknown underlying nature of the neutrino, the most copious of all the particles in the
Universe, and could shed more light on our better understanding of the evolution of the Uni-
verse and its observed matter-antimatter asymmetry. The collaboration presently comprises
about 100 people from France, UK, USA, Japan, Czech Republic, Russia, Spain, South Korea,
Ukraine and Slovakia.

We have recently learned about possible construction of a tunnel under the Andes between
Argentina and Chile and which could make possible the creation of a world-class scientific
underground laboratory in South America. As you know well, some such facilities already exist
in North America, Europe and Japan, but they cannot accommodate the fast growing fields of
particle physics, astrophysics, geophysics, geo-engineering and underground biology that seek
such locations. We believe that the Agua Negra laboratory could offer unique opportunities
for attracting premier science projects and would provide great potential for science in South
America.

SuperNEMO uses a unique technique to positively identify two electron tracks in a geiger-wire
tracking volume, and measure their energies in scintillator blocks which comprise the calorime-
ter. A magnetic field can be used to bend the electron tracks. This unique approach leads to
a background suppression superior to all other experiments in this field of study. The double
beta producing isotope is inserted into the center of the tracking volume on a mylar foil and is
only about 50 microns thick. A result of the uniqueness of the SuperNEMO detector is that sev-
eral processes can be studied using the energy and angular distribution information collected:
neutrino mass, the search for the Majoron, right-handed currents and bosonic components of
the neutrino as examples.

The detector will be comprised of 20 modules in the first instance each with an isotopic mass
of about 5kg. The goal for the reach of the experiment with 100kg of isotope is a sensitivity to
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the Majorana mass of 50meV. Presently the first demonstrator module is in the early stages of
construction.The very small thickness of the isotopic foil means that the final detector will be
very large and could potentially be dispersed in several underground laboratories. This would
provide us with the opportunity to study different isotopes and different systematic effects with
a final goal to have a detector far in excess of its present design isotopic mass of 100kg.

The depth of the Aqua Negra tunnel and the horizontal road access make it an extremely
attractive underground laboratory site and therefore we would be very interested in entering
into discussions with collaborators in Argentina to see whether there would be a possibility of
building modules and housing them in the Agua Negra laboratory.

Sincerely,

Jennifer A. Thomas (Chair SuperNEMO Institutional Board)
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Daniel Santos  
Directeur de Recherches  
CNRS/IN2P3 - France 
 
 
 

Grenoble, December 7th 2010  
 
     

Letter supporting the project of Underground Laboratory ANDES 
 

 

The project of creation of an Underground Laboratory in the Tunnel Agua Negra linking 
Argentina and Chile, profiting the construction of a highway linking both countries under the 
Los Andes mountain range is a very interesting opportunity for the countries of South 
America to have the first Underground Laboratory in the south hemisphere offering an 
important cosmic ray shielding.  

A shield to cosmic rays opens vast possibilities to perform experiments and measurements in 
fundamental and applied physics and biology. 

In general, as the microelectronics and nanotechnology are in fast development the effect of 
cosmic rays on nanostructures should be estimated and controlled to prevent damages and 
diminishing risks. An underground laboratory can help the Mercosur countries to play an 
important role in the next decades in the high technology economy providing an interesting 
tool in complex research and development projects.   

In particular, in the astroparticle domain, such laboratory in the south hemisphere will allow 
to show different seasonal backgrounds for a better understanding the seasonal variations in 
the observation of very rare events. 

As a principal investigator of the MIMAC project, having as purpose the directional detection 
of galactic dark matter, I confirm the interest of the collaboration to install a 1-meter cube 
detector in order to compare the background seasonal variations and signal directionality with 
those of the LSM (Laboratoire Souterrain de Modane) laboratory. 

Sincerely yours, 

 

 

Daniel Santos 
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Concerning 
:  Agua Negra project 
 
Dear Prof. Civitarese 
 
In connection with the plans concerning the construction of an undergroud 
lab in San Juan (Project Agua Negra) I would like to ask you, please, to 
consider COBRA as a potential user of the facility. I understand that the 
project is currently under discussion and that it is at the stage of 
evaluation by a committte which is mostly concerned with the size of the 
lab as a function of potential users. 
 
 
Thank you very much 
 

 
 
With best regards 
 
 
 
 
Prof. Kai Zuber 

Prof. Osvaldo Civitarese 

Dresden, 15. Dezember 2010 

Prof. Dr. 

Kai Zuber 
Professur Kernphysik  
 
E-Mail:  Zuber@physik.tu-dresden.de 
Telefon:  0351 463-42250 
Telefax:  0351 463-37292 
Sekretariat:  0351 463-35461 
E-Mail:  g.schoeler@physik.tu-dresden.de 
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