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Cosmic rays
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Magnetic storm forecasting

Fig. 3. Map showing the fluxes of particles in galactic coordinate: [P. Auger Observatory]

Cosmic Ray Astronomy
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COSMIC RAYS

Neutron monitor: CALMA / Guadalajara(ES) _ Muon Telescope / S Mfartinho da Serra (BR)

Magnetic storm forecasting

Pierre Auger Obs./ Mendoza (AR)

Interplanetary magnetic field jdisas:
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A new cosmic ray detector concept
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THE TRASGO PROJECT
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THE TRASGO PROJECT

|

RPC
chamber

Main features:

TRACKING
HIGH GRANULARITY
ELECTRON-MUON PID
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THE TRASGO PROJECT

Location: Santiago de Compostela (Spain)
Coordinates: N 42° 52' 34", W 8° 33' 37"
Layout: 2 RPC planes, 1.2 x 1.5 m? size each

T o apchn. Eac Sw: 130,000 Faculty of Physics / Univ. Santiago de Compostela

Time resolution: ~300ps
Track angular resolution: ~2°
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THE TRASGO PROJECT
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Location: Santiago de Compostela

(Spain)

Coordinates: N 42° 52' 34", W 8° 33' 37"
¥ Layout: 2 RPC planes, 1.2 x 1.5 m? size each
Readout: 120 pads/plane. Pad size: 130 cm?
Time resolution: ~300ps
Track angular resolution: ~2°

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity

Juan A. Garzon, LabCAF / Univ. Santiago de Compostela Proyggto
1st. IGFAE-LIP Meeting, Braga May, 4th. 2018 t”és B




THE TRASGO PROJECT

.

el LocaonA Santiago de Compostela (ém-n)
Coordinates: N 42° 52' 34", W 8° 33' 37"
Layout: 2 RPC planes, 1.2 x 1.5 m? size each
Readout: 120 pads/plane. Pad size: 130 cm? _
Readout 120 pedfsien LabCAF-GSI, HADES FEE
Track angular resolution: ~2°

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity
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THE TRASGO PROJECT
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90 cm

=1 Location: Santiago de Compostela (Spain)
Coordinates: N 42° 52' 34", W 8° 33' 37"
Layout: 2 RPC planes, 1.2 x 1.5 m? size each
Readout: 120 pads/plane. Pad size: 130 cm?
Time resolution: ~300ps
Track angular resolution: ~2°

PID capabillities

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity
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THE TRASGO PROJECT

M1 (Mult=1) M2 (Mult=2) M4 (Mult >3)

Rate ~ 40 Hz

Multiplicity ~ Energy of primary cosmic rays

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity
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THE TRASGO PROJECT

Forbush Decrease Jun. 22nd 2015 Atmospheric Seasonal Effect
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Forbush Decrease Jun. 22nd 2015 Atmospheric Seasonal Effect

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity
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THE TRASGO PROJECT
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Laboratory / Task
Univ. Alcala de Henares, Spain / Solar Physics
CEN - Bordeaux, France / Nuclear and Solar Physics
CITEUC - U. Coimbra, Portugal / Geomagnetic field and Space Weather
LIP- Coimbra, Portugal / RPC detectors and instrumentation
Teknische Univ. Darmstadt, Germany / Software development
IGN - Madrid, Spain / Geomagnetic field
CESGA Super-computation Center - Santiago de Compostela, Spain / Data storage and distribution
GENP - Univ. Santiago de Compostela, Spain / Software development and simulation
IGFAE - Univ. Santiago de Compostela, Spain / Monitoring and Slow control
10 LabCAF - Univ. Santiago de Compostela, Spain / Cosmic rays physics, software and tracking
11. GFNL - Univ. Santiago de Compostela, Spain / Atmosphere Physics and Climate
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Other partners:
ATI Sistemas. La Coruna, Spain
Club Desarrollo de las Ciencias, Madrid, Spain
Hydra Technologies Spain S.L. Vigo, Spain

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity
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THE TRASGO PROJECT

Time

Primary cosmic ray profile

Transverse
component

Particle ID
Electrons, muons ,

Cluster

Particle
: density

/ Arrival direction

Fastest particle

Important feature: Access to forbidden cosmic ray observables

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity

Juan A. Garzon, LabCAF / Univ. Santiago de Compostela o %
1st. IGFAE-LIP Meeting, Braga May, 4th. 2018 tpép§% Eﬂﬂ“ﬂ




Mini Cosmic Ray Observatory of Santiago de COmPostEla
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THE MICROSCOPE

SALLA antennas already available

Next step: Install 4 SALLA radio-antennas provided by KIT (Karlsruhe), on top of
Tragaldabas for identifying high energy air showers.
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THE MICROSCOPE
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Other Trasgos
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OTHER TRASGOS

Allready taking data in Pol. As Gandaras / Porrifo

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity
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THE TRASGO PROJECT
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To be embarked next November 2018

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity
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THE TRASGO PROJECT

To be installed and commissioned in Sommer 2019

*TRAsGo for the AnalLysis of the nuclear matter Decay, the Atmosphere, the earth B-field And the Solar activity
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Summary & Conclusions
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SUMMARY and CONCLUSIONS

gl ™ .
TRAGALDABAS
TRITON [ | S. de Compostela
Vigo
Chaneque o
Sierra Negra - 20197 - A
7 e
/ &
/
U. Tunja- 2019 /
/

CRay data will be taken during the
journey in the ship Hesperides

South Atlantic
Magnetic Anomaly

TRISTAN
l. Livingston-2018

Juan A. Garzon, LabCAF / Univ. Santiago de Compostela t Pét I
1st. IGFAE-LIP Meeting(,3 Braga May, 4th. 2018 % E I

Project



SUMMARY and CONCLUSIONS
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- Two [rasgos are now operative and soon other two detectors will be
installed in the Antarctica and in the Colombian Andes

- lrasgos may became a NEW STANDARD for the study of cosmic
rays all around the world: they are small and affordable and do offer
high performances
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Tragaldabas

Triton (MuTT)

Tristan
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