atus repo

Juan A. Garzén
LabCAF, IGFAE. Univ. Santiago de Compostela
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Outlook:
The beginning
The TRASGO project
Where we are!

TRAGALDABAS: preliminary results
- FD June 2015
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The Nuclear Physics HADES experiment

4
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The RPC wall commissioning
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RPC commissioning with cosmic rays
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The beginning

$ 58 388"

Moan x -45.89
Moany 1168
Mean z

OT ~150 ps, 0S ~5cmz2, &6 ~5°

Never cosmic rays were observed at the Earth’s surface with such accuracy!
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The beginning

Moany 1168
Mean z 3737
RMS x 3352
RAMSy 3470
AMS z 2929

/
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The TRASGO project

The solution: TRASGO (= pixie, goblin) : TRAck reconStructinG bOx
- Multi-channel Tracking detector

- Modular concept
- Sensitive to both muon and electromagnetic showers (software PID)

- Stand-alone Plug&Play very affordable detector (RPC-based)

Juan A. Garzon. TRASGO & TRAGALDABAS Status report P Proygeto
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This is the 2 + 2 + 1 meeting!

a’'s 10
a DA A

Proyecto

Juan A. Garzdn
LabCAF/ Univ, de Santiago de Compostsla

19 de diciembre de 2008 l JQ :. s A Gars a8 aot & Foture b
- (o 0 e

O

2nd. Workshop

Proyec c:n
t $ Tragaldabas
roject o

Meeting

Still walking...
. " ho A Gorni Ik Warkshop o the Trsgo Projc, Suinge do Companil Fob Sth b te o
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The first trasgo: TRAGALDABAS (truguldubus)

%

B8 AS

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 AnaLyS|s of the nuclear matter Decay, the Atmosphere the earth B-field And the Solar activity

Juan A. Garzon. TRASGO & TRAGALDABAS Status report Proygeto
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Where we are!

H. Alvarez-Pol8, A.Blanco4, J.J.Blanco', P.Cabanelas8, F.Clemencio4, J.Collazo'?, J.Cuenca’?,
P.Fonte4, Y.Fontenlal®, D.Garcia Castro!9, J.A.Garzon?, A.Gdédmez-Tato’, A.Gomis®,
D.Gonzalez-Diaz®, G.Kornakov®, T.Kurtukian2, L.Lopes*4, C. Loureiro*, A.Morozovas,
J.C.Mourino’, M.A.Pais3, A.Pazos®, V.Pérez Munuzuri', P.Rey’, |.Riadigos'’, M.Seco®, V.
Villasantes®.

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

Technische Univ. Darmstadt, Germany / Geomagnetic field

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 / Track reconstruction and data analysis
11. GFNL - Univ. Santiago de Compostela, Spain / Atmosphere Physics and Climate

©ONOOTA~WN

Other partners:
ATI Sistemas. La Corufa, Spain
Club Desarrollo de las Ciencias, Madrid, Spain
Hydra Technologies Spain S.L. Vigo, Spain

Juan A. Garzén. TRASGO & TRAGALDABAS Status report R Proygcio
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Where we are!

Coruna
Meteorological center

U. Santiago de Compostela

IkaL
BASH

U. Coimbra

Centre for Geophysics Tortosa

Guadalajara O. ’Ebre: lonosonde
Cal.Ma neutron monitor

Juan A. Garzon. TRASGO & TRAGALDABAS Status report

3rd. Trasgo & Tragaldabas Col. Meeting. USC, June 29th. 2017
11



Where we are!
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Gammas !

Location: Fac. Physics

Univ. Santiago de Compostela | =
N: 42°52°34”  W: 8°33'37” '
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The detector

Resistive Plate Chamber

LVDS

FEE
FI e

Pad to: time
+5600 V -
Freon Avalanches/"
Main features: “Gas gap (Tmm) \ 4
- Very affordable technology -5600 V -
- Very good time resolution: ~0.5 ps /

- 120 (10x12) channels (~11x11 cm?)
- 1.8 m2 (1.2 x 1.5 m?) planes

Proyecto
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The detector

Plane T1

TRIGGER

Plane T2

Plane T4

TRIGGER

Juan A. Garzon. TRASGO & TRAGALDABAS Status report
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The detector
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Gamma showers are typically broader than electron showers!
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EnsarRoot based detector simulation

input file : tragsim.root
Run id : 1496133705
No of events : 4

No. of Nodes : 54
Current Event

Event Time: 0.00 ns
™ Primary Only

e
Select PDG

Min Energy 0.00
Max Energy: 105694
Updale
Command
Command (local
‘4 »

Juan A. Garzén. TRASGO & TRAGALDABAS Status report t Pyé
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The detector

Method 1.

Xi=Xo+ X"z We are trying to implement a new
Yi= Yo+ Yz method including the drift time o

t=To+ VIeX22Y 22| V electrons in the electrodes.
' ' Still, convergence problems! :(

Direct fit to 6 parameters!

Juan A. Garzon. TRASGO & TRAGALDABAS Status report
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TRAGALDABAS: preliminary results
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2 years of data collected: ~ 5- 10° events!
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TRAGALDABAS: preliminary results

10’

10°

Multiplicity Trigger UP

HIGH ENERGY 10°
EM SHOWERS

[4.2Me/dav l [ 1 .SMe/d]

Multiplicity distribution :
Equivalent rate

~7 Mevents / day

L 1L L 1llllY

1 L 1111111

140Ke/d

A
ul

0.3Me/d

0.8 Me/d

Multiplicity Trigger DOWN 1

2 3 4 5

6 7 8910 20

Trigger rate: ~ 70 Hz.

Event rate: ~ 7Mevents /day
Storage rate: ~ 0.7 Tb / year (1.9 Gb /day)

Mean duty time: > 90%

19
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TRAGALDABAS: preliminary results

Hits/event

10 10° 10°*
Z Q/event [a.u.]

No. hits vs. total charge Q Corrected No. hits vs. total charge Q

As the FEE is sensitive to charge, having only 120 cells/plane it is possible to estimate
multiplicities of up to ~1000/m?2,

The detector will be able to analyze the space-time microstructure of cosmic ray showers
near the corel!!l
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2 year rate behaviour (pressure corrected)
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Multiplicity M=1

Multiplicity M=2

Multiplicity M=3

Multiplicity M=4

Multiplicity M>4

2 year rate behaviour (pressure corrected)
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TRAGALDABAS: preliminary results

(Lowir energy) i EthE enErgy)

M1 (m=1) M2 (m =2) M3 (m>2)
3 sets of multiplicity: m

Data stored in 5x8 (theta x phi) matrices in 10-min time intervals
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PCA analysis

Tragaldabas PCs vs CalMa, COOH& COLZ p  &T | (Smoothed)
DOY 96-120

6 HS 04 03 02 0 0O 01 02

__—

QO Z r=0.26 Positive

COlH r

0.34 Negative

CalMn

PCI PC2 | PC3

Pressure and temperature insufficiently corrected!
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CME SOHO satellite pifture. 2015, June 21st

2015/06/21 07:06

Analysis of the FD of June 2015

- »

O
S

l

June 17th.

June 19th.

',f June 22nd.
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Analysis of the FD of June 2015

CME SOHO satellite pifture. 2015, June 21st

- »

O
S

2015/06/21 07:06

Integral %

Counts %

B (nT)
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FD is observed very well with a roughly 2 m2 detector !
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TRAGALDABAS: preliminary results

2015-06-21T716:00
(a) Ecliptic plane

Multiplicity
® H ©O » ®

ks
N
' L)

Time (doy) (2015)
\

Interesting feature: high multiplicity excesses seem
to be associated with the first magnetic shock!

172 /Jun21 \ 174 /Jun23 176 /Jun25 178

201506 / 2015-07

MF ine IMF polanty HCS CME measured  simulated
| ==l
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TRAGALDABAS: preliminary results
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TRAGALDABAS: preliminary results
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TRAGALDABAS: preliminary results

Muon rate vs. 77 (M=1; p=1000 hPa)

Muon rate vs. 7" (M=1; p=70 hPa) Muon rate vs. 77 (M=1; p=125 hPa) 10
—  af =-0.90; R=-021 —  af =-0.36; R=-0.20 D = - — of =-0.13; R=-0.04
| p=70hPa - p =125 hPa p = 1000 hPa
. o <1 day> 5
N Boo XERCL N
5 - .-'.- - . _§, 0 " "' J. .0_& *L\‘ X

. . \i‘ : . S x ."0'. . 4

o“‘\_';..-\. o . i s '

AR/<R> vs. AT/<T> - St AR/<R> vs. AT/<T> - . - 1 AR/<R> vs. AT/<T>

-10
-1 0 1 2 3 = 0 2 4 6 -1 0 1 2 3 4
AT/ <T> [100%) AT <T> [100%) AT/ <T> [100%)

Linear fits of the relative rate changes (dR/R) respect the relative temperature
changes (dT/T) at different pressure levels
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TRAGALDABAS: preliminary results

Slopes: Rate - Temperature

- — — e — e e e e - e e e e e e - - e e — —
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Troposphere Tropopause Stratosphere

—1-?03 102 101 100
Sea level Pressure (hPa)

Different multiplicity (energy) events show a different behaviour respect temperatures at
the different heights of the atmosphere
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TRAGALDABAS: preliminary results

Slopes: Rate - Temperature

E - e e e e e e, e, e, e, e e, e e e e e e = = = -

Troposphere Tropopaus

-1.955 ! —l _y
Sea level Pressure (hPa)

We observe similar trends that the ones observed in the IceTop - IceCube observatory for
low and high energy muons
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TRAGALDABAS: preliminary results

-.‘.

0 10 20 30 a0

Most of the observed effect in the slopes are reprouced by a naive MCarlos
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The TRASGO project: next steps

TRAGALDABAS

S. Compostela

Vigo. 2017

v

TRITON

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

South Atlantic
Magnetic Anomaly

N\ | Antartida-2018
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The TRASGO project: next steps

ORCA: Observatorio de Rayos Cbsmicos Antartico
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The TRASGO project: next steps
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The TRASGO project: next steps
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The TRASGO proyect: next steps
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Goal: To simulate Cosmic Rays air showers, at different locations in order to look for new
trends that could be measured with high accurate TRASGO detectors.
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The TRASGO proyect: next steps
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The TRASGO proyect: next steps

Cosmic rays and the solar activity
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Summary

- There is still a lot of work to be done in front of us

- A first detector is operative and taking data regularly at the Univ. of
Santiago de Compostela. Soon other TRASGOS will be operative in
other places providing new data

- TRASGOS are complicated devices and still several problems
should be fixed
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Summary

and

the atmospheric
pressure and
temperature effects

are
our main priorities!
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Thanks!
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