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Location: near San Antonio de los Cobres (SAC) 
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Salta International airport to SAC 
             Road 51, 155 km (168km from the city)
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SAC to the site: 
              Route 51 (graved) + access road ~30 km. 
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Site: Cerro Vecar (4850 masl) 
3 projects: LLAMA, QUBIC, “SGSO”



�6

Site: Cerro Vecar 
3 projects: LLAMA, QUBIC, “SGSO”

2 AREAS: 

Assigned to LLAMA 

Being assigned to  
QUBIC + OTHERS
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LLAMA (Large Latin American Millimetre Array) 
Project and status

VLBI: 
186 km from ALMA 
(130 km E-W) 

Single 12 m antenna: 
constructed by Vertex 
AntennenTechnik GmbH 
(same as ALMA).  
Band 35 to 700 GHz. 

Financed project: 
12 M Euro by FAPESP 
(Brazil) and Ministry of 
Science (Argentina), 50/50 
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In SAC: Operations Center, dorms and labs. 
First stage: Operations center: 440 m2 

Government 
of the province 
of Salta 

USD 1.5M
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In SAC: Operations Center, dorms and labs. 
First stage: Operations center: 440 m2 
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The antenna: 
Moved to the mountain in January 2018
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The antenna: 
Moved to the mountain in January 2018

Spare part made 
and ready to be 
shipped from Italy
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QUBIC (Q&U Bolometric Interferometer for Cosmology) 
Project and status

Financed project: 

- Instrument: France-Italy 
- Infrastructure on site: 
Argentina:  
 Initial budget of USD 500k 
 from Ministry of Science

French-Italian instrument 
to be installed in Argentina 
(decision made in June 2016) 

Cosmology experiment which 
aims to measure the B-mode 
polarization of the Cosmic 
Microwave Background. 
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QUBIC (Q&U Bolometric Interferometer for Cosmology) 
Project and status
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In Salta city: Assembly building 
At CNEA campus
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At University of  La Plata (Buenos Aires), GEMA 
Mount, shelter and dome being constructed (for one unit)
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At the mountain  
Access road, link connection, basement

Road from LLAMA to 
QUBIC site: 800m

Layout
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At the mountain  
Access road, link connection, basement

5 Mbps link to SAC 

Connected to a local 
provider. 

Weather station + 
webcam
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At the mountain  
Power for both 
LLAMA and QUBIC

Natural gas pipe. 

Generators at the 
base and a 13.2 KV 
buried line.

Total cost: USD 840K 
3 1/3 (LLAMA, QUBIC, Province) 

LLAMA=QUBIC=Federal funds
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Power plant and lines:



�20

SGSO site: 
Visited by some of you in Dic. 2017. 

Tuzgle volcano

Cerro Vecar
LLAMA QUBIC



�21

SGSO site: 
Temperature measurements

LLAMA weather station: 2012-2013 QUBIC weather station: 2018
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do
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Site 

Laguna Escondida 
(water used for construction)

San Antonio 
de los Cobres 
river

Water for SGSO 
(~900m below site)

350m

SGSO site: 
Water sources nearby
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SGSO site: 
Hydrological studies: budget

INTI 
(Instituto Nacional de  
Tecnología Industrial)  

Water sources and maximum 
rates per year. 

Budget Dic 2018 (~USD 3200)
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SGSO site: 
Levels study (radar satellite data): Carlos Peralta (INENCO, UNSa)
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SGSO site: 
Earthworks to make it horizontal:  
Carlos Peralta (INENCO, UNSa)
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Circle: 
300K m3

SGSO site: 
Earthworks to make it horizontal:  
Carlos Peralta (INENCO, UNSa)
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barometric 
altitude: 
+10m

SGSO site: 
Earthworks to make it flat with ~1.5o slope (~2.6%)

10m

10m
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Government support

Federal government: Secretary of Science and Technology 
             Similar to what is done for LLAMA and QUBIC (and many others) 
             Typically for infrastructure  

Provincial government: Salta is willing to develop the Astronomical Pole 
             (LLAMA, QUIBIC and several small optical telescopes in 
             Cerro Macón, Tolar Grande). The addition of SGSO would be taken positively. 

Two requirements are usually desired (needed):  
              - a white paper (done) 
              - a minimum international organization (?) 

Other financial sources are available for science: require scientific returns in 3 yr.  
Only feasible for dedicated sub-projects (financed by the IDB - Inter-American 
Development Bank). 
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Government support

Federal government: Secretary of Science and Technology 
             Similar to what is done for LLAMA and QUBIC (and many others) 
             Typically for infrastructure  

Provincial government: Salta is willing to develop the Astronomical Pole 
             (LLAMA, QUIBIC and several small optical telescopes in 
             Cerro Macón, Tolar Grande). The addition of SGSO would be taken positively. 

Two requirements are usually desired (needed):  
              - a white paper (done) 
              - a minimum international organization (?) 

Other financial sources are available for science: require scientific returns in 3 yr.  
Only feasible for dedicated sub-projects (financed by the IDB - Inter-American 
Development Bank). 

Thanks 
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LLAMA: Weather station

Barometric pressure (hPa)

 data taken May 2011 - Dec 2013:  Temp; Rel.Hum.; Wind; Pressure; 
 Installed and operated by IAR (Instituto Argentino de Radioastronomía) 



Weather station: Data 2012-2013

Temperature (oC) R.H. (%)
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Weather station: Data 2012-2013

Wind speed (m/s ) Wind direction (deg)
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SAC: Access roads
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SAC: Lodging: one main hotel + few others

Town

Hotel de las Nubes (lobby)                            (entrance)
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SAC: Street views



 38

SAC: Street views

El accidente: 19/1/2018


