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MARTA

Muon Array with RPCs for Tagging Air showers

P. Assis, et al. Eur.Phys.J.C 78 (2018) 4, 333

+ Place Resistive Plate Chambers
(RPCs) below the water

Cherenkov tank (WCD) to directly

detect the shower muon
component

s 4 RPCs
+ RPCs dimension 1.2 X 1.5 m?

+ 8 X 8 grid pads

Offline simulation

Ruben Conceicao 2



EAS particles energy spectrum

Novel strategies being exploited to access for the first time the energy spectrum of the shower e.m. and muon components

Machine Learning WCD analysis + Muon Production Depth

Use ideas developed in SWGO to reconstruct the muon direction analysing
the WCD PMTs signal time trace + RPC hit with ML algorithms

Combine with position extract from arrival delay to the shower front (MPD) to
access kinematical delay term, i.e. muon energy spectrum

=
: 4
a o
> -
O« :
i o
: O Early muons
o G
9}
o7
I~ »
o
Co»
o/
Sk . Late muons
o
Qr
a
o

Analysis of MARTA (WCD+RPC) +SSD data

Shower particles are crossing multiple detectors
that respond differently to particle type and energy
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Mean signal difference

See Milton Sunday’s talk




MARTA

Muon Array with RPCs for Tagging Air showers

P. Assis, et al. Eur.Phys.J.C 78 (2018) 4, 333

+ Place Resistive Plate Chambers
below the water Cherenkov tank to
directly detect the shower muon
component

¢ First station fully commissioned ana
taking data (Dec 23

¢+ Due to the COVID pandemics the
RPC were in the field without gas for

~ 2 years!
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The Peter Mazur SD-MARTA station

-
-

¢+ Trigger to the RPCs is given by the WCD

+ Two RPCs were placed in an overlap position so that efficiency measurements were possible
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MARTA's first data acquisition

RPCs 1 and 3
[Electronics, HV, gas] %x10°
8 1624|3240 |48 | 56 | 64 * = Entries 151156
57149141 |133[(25|17| 9 | 1 §100__
7 115123131 (39(47|55|63 v _
o
585042342618 |10 | 2 g :
6 (1422|3038 |46 | 54 | 62 g 80 —
59 |51|43(35(27(19|11]| 3 <  r
5 1321293745 |53 |61 :
6015244136 (28|20|12 | 4 60—
4 11212028 (36|44 |52 |60 :
615345137 (129|121 13| 5 -
191273543 |51 |59 40 —
6254|146 |38 |30(22|14 | 6 _
2 1018|2634 |42 |50 | 58 -
63|55|47|39(31]23 15| 7 201~
1| 91171253341 [49 |57 -
[Electronics, HV, gas] 4314013212416 8 o — e
58 59 60 66 67 68 7475 76S
. >
AX X pad
+ —_ ° e o_ 0o
3+064=067 Approximately 18.5 hours of acquisition
11+ 56 =67

Suggestion of a RPC misalignment
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Correct for RPCs relative misalignment

Real Data - Models Comparison

—
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10°

pad

+ Use a simple MC code to look for potential misalignments between RPC1 and RPC3

-0.5 10

0.6 |m
0.7 |
0.8 [s
0.9 |
1.0 [m '

2526 27 28 29 3.0 3.1 3.2 3.3 34 35 3.6 3.7 3 3.9 40 4142 43 44

x fom) + Best fit (Ax, Ay) =(3.4+0.1,-0.2x0.1)cm

+ Inject muons according to cos” 8 and collect triggered pads

+ Necessary to account for RPCs vertical separation
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RPC pad efficiency calculation

e = Nefficient Efficiency Distribution RPC1 "
n — | - 0.8
Zspad N trigger ESpad ! . . -g
6 - - 0.7 Q
c
o)) (@) 0.6
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i 7 60000000000 _ 2
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10 = Efficiency Distribution RPC3 B 5
— o 0 R
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B e
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El 11 l | l ) I | l | - l(Dl 111 l | - l 11 l | I l L1 11 l L1 1 E
0 0.5 1 1.5 2 2.5 3 3.5 4 h 3
o —
¢ <
. . . . . 0.3 m
+ Agreement between data and simulation RPC pads distribution depends s =
° . . ° ° ° 02
on muon injection distribution (best agreement for a = 1.5) :
0.1
+ Efficiency calculation is done accounting for pad geometric efficiency 7 o

57 49 41 33 25 17 9 1
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+ RPC’s HV adjusted to cope with temperature and pressure variations and maintain E/N stable

24.12.2023 10:50PM

25.12.2023 05:30PM
Time

+ The variation of efficiency RPC1 can be explained by potential problem with its temperature sensor

Ruben Conceicao




Efficiency

MARTA overall efficiency

RCP 3
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Summary

+ First MARTA station commissioned and has been shown to
have a stable operation efficiency ( ~ 3 %)

+ Analysis of shower events with MARTA are currently being done

+ Small detector interventions will be done during this meeting to
make the apparatus more stable and allow for a continuous
data acquisition
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Single vs. Multi-pa

Efficiency
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