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MARTA STATION %’!Qﬂl

Muon Auger RPC Tank Array

\- Water tank

* Precast structure
e Support the tank
* Filter part of the
electromagnetic
component of the shower
» Protect the RPCs from
natural environment

* RPC modules
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MARTA - Requirements =i

» Large area = Low cost, ok
« Station should respect the natural environment, ok
» Very low maintenance, none is the goal, ok
» Time resolution, few ns, ok
» Low power consumption, under study
e Outdoor operation
» Large temperature operation interval, out of normal indoor conditions, ok
* Requires very low gas flow rate and mono-component gas mixture
* Mono-component mixture, ok
* Very low flow rate, equivalent to 1 kg/year or less, under study
* HV insulation is of main importance
» Physical independence between sensitive volume and readout
electronics, ok
 Stable efficiency over time, ok
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RPC MODULE
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1550 mm |

1250 mm
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GAS VOLUME - HV PAINT é’!gﬂl
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Paint resistivity

First layer Check point 1
Ready to assemble Second layer Paint resis_tivity
the detector Check point 2

measured by non-contact
capacitive coupling
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In this stage we check/do:
-Gaps uniformity

- 0 =18000x Rcm2 ,[Qcm] -Clean the gaps

ﬁl

3 glass electrodes

-glass electrodes resistivity
-Better to have the volume filled
with Argon instead of air when
start flushing with R-134a
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SIGNAL PICKUP MODULE

Total area 150x120 = 18000 cm?

Area covered with pads, “efficient” area
64x18x14=16128 cm? = 90 % of the total area

Area covered with guard rings,
18000 - 16128 = 1872 cm? =
10 % of the total area

6 mm guard ring

180 mm
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AMBIENT MONITORING SYSTEM ;_E';Qill,l

“Inside” the detector Outside the detector
12C bus
o o/ Temperature 1 Temperature
Negligible Power .2 Relative Humidity ~ »1 Relative Humidity
Consumption
1 Ambient Pressure 1 Ambient Pressure
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RPC — Module

i/ ([
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Aluminum case almost 100% sealed
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RPC - where we can find them
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RPC test setup

-

Telescope

s =

We are able to monitor “all” the practical quantitie
counting rate, charge, streamer fraction, efficienc
monitoring the ambient : temperature, pressure and
data we easily validate each RPC module.

s of the RPC module: current,
y. At the same time we
relative humidity. With this
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Analysis — raw data S|
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Analysis — raw data

%

o
o
o

g s N € 501} )
Z S
Sk | R 1 ] 2 £
= £ —
® $ 45 o
e R | MR, 2 @
E' § . s E
2 o A -
” & o
(‘58 5 9%0
09-Oct-2013 18-Feb-2014 09-Oct-2013 18-Feb-2014 09-Oct-2013 18-Feb-2014
Time Time Time
+ 12c¢cc/min ¢+ 4cc/min ¢ 1cc/min
800 6 1
? é’ i M *
s 60t - TR R )
S g =
E 400} E § OBF
6 s, 8 . s 2
= - *
T 200 E : w 04
= 5 3 HV scan
0 0 - 0.2
09-Oct-2013 18-Feb-2014 09-Oci-2013 18-Feb-2014 09-Oci-2013 18-Feb-2014
Time Time Time

24/02/2014 Luis Lopes 15



Analysis - Signal

—— 08-0ct-2013 00:40:34
— 14-Oct-2013 01:18:24
25-0ct-2013 00:11.04
14-Now-2013 00:08:19
26-MNowv-2013 0017568
06-Dec-2013 00:33:59
16-Dec-2013 001737
26-Dec-201300.01:28
11-Jan-2014 01-16:07

— 28-Jan-2014 00:20:51

Hit, is valid trigger that gives
signal in the region cover
by the RPC under test

Valid trigger =
valid signal in the 4 planes
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Telescope
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Analysis — Reduced Electric Field =il
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Analysis - Ch Sigd
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Analysis — Streamer Fraction
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Analysis - Efficiency

Active Pad area fraction
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Increasing E/N we will decrease the effect of the guard rings in the efficiency. Once the
area with “visible” charge per event will increase, becoming visible in the neighbor pads.
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Analysis — Thermal Simulation

Temperature

30 Daily temperature excursions ~1°C

3 Seasonal temperature excursions ~20°C
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Time (s}

Small daily variations keep E/N “stable” over large time periods
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Analysis — Time Resolution S|

RPC-telescope Measure in one pad Telescope

Tauger - (Tup+Tdown)/2 (Tup-Tdown)/2
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Some dependencies (longitudinal position p, ex) remain uncorrected
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CONCLUSIONS sigj|

» After 3 months operating at 1 cc/min none undesirab le effects were
observed in the chamber performance, when compared with larger gas
flow rates

» Charge, streamer fraction and efficiency “only” depe nds on E/N
(reduced electric field).

* Time resolution below 300 ps o©.

« Efficiency levels uniform over all detector area.

 More than 10 RPC units already construct and in ope ration in 4 (2
continents) different places. Proving the robustnes s and easy
operation...

 Once the practical quantities are well correlated w ith E/N, we can
control them monitoring environment and adjusting t he High Voltage,

keep the efficiency at stable values over time.

24/02/2014 Luis Lopes 23



Backup

Efficiency V06
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Backup
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