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The future Spanish Antarctic Cosmic Ray Observatory 
(ORCA)
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To install a cosmic ray detector (ORCA) in BAE Juan Carlos I

Our plan

(MITO)
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Scientific Objectives
SO1. To install a detector (ORCA) for measuring secondary cosmic rays, neutrons and
muons, in Juan Carlos I Antarctic Station.
SO2. To perform a cosmic ray latitude survey.
SO3. To study solar activity using data from ORCA.
SO4. To compare NMDB, and especially KIEL, CaLMa, TRAGALDABAS, with ORCA
observations.
SO5. To characterize CaLMa-A response with respect to environmental variables.
SO6. To study local magnetic field variations and their relationship with cosmic ray flux.
SO7. To improve our knowledge of the relationship between cosmic rays and the
temperature of the stratosphere and the climate.

Technical Objectives
TO1. To make ORCA a real Space Weather instrument:
TO1a. To integrate ORCA in the NMDB.
TO1b. To get real time data from ORCA with 1-min resolution.
TO1c. To explore the possibilities of multiplicity analysis with a new FPGA core
TO2. To design a power management system that would combine available power sources to
make the container energetically self-sustainable and independent.
TO3. To develop an integrated control system for the complete set of instrument and sensors
TO4. To design a communications hub that will take advantage of available data channels to
establish a data link with the Internet to upload data and download commands.

Outreach Objectives
OO1. To design and build a portable dosimeter to be operated by high school students in
their own High Schools.
OO2. To make a project web page with general information and data access.
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CaLMa

CaLMa operation started on 
October 26, 2011 with 3 BP28 tubes 
(3 NM64)
3 LND2061 tubes added on March 
27, 2012 (6 NM64)
3 LND2061 tubes added on June 
22, 2012 (9 NM64)
2 LND2061 tubes added on June 
26, 2012 (11 NM64)
4 LND2061 tubes added on July 11, 
2012 (15 NM64) final configuration

Guadalajara (40º38′N, 3º9′W) 
is located 55 km away from 
Madrid at 708 m above see 
level. The vertical cut off 
rigidity is about 6.95 GV

One minute real 
time  data

3 
tubes

6 
tubes

15 
tubes
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ORCA Project
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• ORCA
• Made by:

• 2x MITO
• 1x NM
• 3x Tristán

• Peso: 6.700 kg
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(MITO)
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The mini neutron monitor
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Housing

• 20 ft container
• 6058 x 2438 x 2896 (mm)
• Volume: 28.10 m3
• Weight: 2500 kg
• Enviromental control
• Power, two sources: 

Base/ship and green power
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Communications

Different modes. Winter and Summer.

Summer communications → throughout base communications system (could be worst…)
Winter communications → ionospheric reflexions (two Kb per hour, transmission time 2 min)
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Prototype
● Already tested in UAH
● Connected to a meteorological station

Radiomódem
Tinytrak

Walkie 2m

CR1000
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CaLMa_A_NM

3 bare BF3 counters
3 NM64 counters 
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• NM (Neutron Monitor)
• Made by:

• 6x BF3 counters
• 3 64NM
• 3 bare

• Weight: 6000 kg
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• A stack of two 
scintillators

• BC_400 (100 x 100 cm)
• 4 PMT’s, taking light 

from the lateral faces

• Weight: 160 kg

MITO (Muon Impact-Tracer Observer)
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El trasgo Tragaldabas
LabCAF. Univ. Santiago de Compostela
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Schedule: End of 2017 beginning of 2018 

Prototype to check Base capabilities
Aims:

Provide real measurements
Communications
Power

CRIO
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http://greenland.net/windsled/greenland-ice-summit-expedition/

May-June 2016
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2017 - September 2018: asembly and comisioning in Alcalá (Spain)
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2018: Latitudinal survey, solar minima?
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2019: First year of observations

(MITO)
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