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The Charge Monitoring System

This project involves the development of a 
system that will provide information to the DCS 
about the status of the TGC detectors of the 
ATLAS experiment as part of the upgrade 
Phase II.

It will replace the old monitoring system to cope 
with the increased luminosity expected during 
the runs of the HL-LHC.

It will monitor the gain stability of the TGC on 
the muon spectrometer (BW and EIL4), read 
signals coming from the ASD board's monitoring 
output and send/receive data to DCS.

BW and EIL4 miniracks
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The Charge Monitoring System

● The TGC CMS team passed the PDR from ATLAS with special thanks to Victor 
Arredondo and Vicente Agosin, this year we need to go for the FDR and PRR.

● In 2023, ADCs radiation tests were designed planed and expected to carry them out 
in 2024. Vicente Agosin developed the ADC test board and the firmware to perform 
the test.

● Test with TGC + gamma source + muon beam will be carried out during 2024 using 
Gif++

● The new tasks that need to be performed include firmware development on FPGA 
and software programming for communication from the EMP to the DCS.

● Pablo Ulloa (myself) won a Fondecyt Regular projects that will start in 2024 
precisely within the framework of the TGC CMS project, particularly focusing on 
monitoring software development.



WCD : Water Cherenkov Detectors
The ULS is in two experimental collaborations related to the WCD. LAGO (Latin American Giant 
Observatory) and SWGO (The Southern Wide-field Gamma-ray Observatory).

Components in development for leak testing of an SWGO tank prototype (underwater casing for PMT, 
and test with external illumination)



Chilean produced plastic tank
We successfully worked with a Chilean Company 
(fibraNov) to produce a plastic tank with enough light 
isolation (added carbon).

Lamp illuminated
only plastic tank
only dark box

We test the light isolation using 
a known PMT and compare with 
a reference measure from our 
darkbox



WCD tests with muon trigger

We adapt lago DAQ to trigger with signals 
coming from muon hodoscope

We are analysing this data to compare 
simulations of WCD with experimental data



WCD : Water Cherenkov Detectors, 2024 plans

● Establish temperature monitoring inside the tank and data storage (on local 
disk as well as through telecommunications).

● Colleagues from Max planck institute (MPIK), compromise to to give us a 
submersible PMT (R5912) and DAQ system to test. 

● We acquire a metal tank prototype for SWGO collaboration from australian 
company aquamate, it will arrive to chile by 31 of january. will install start the  
work with this tank in march and the installation in Atacama Astronomical Park 
(AAP) will be in april.

● We will  buy a tank from fibraNov and test it against the one produced in 
australia.



ANDES Muon Telescope in ULS
At beginning of January 2024, a muon detector telescope, based on scintillating plastic, arrived at ULS 
from Argentina. It will be assembled and put into operation with the aim of observing cosmic radiation, 
calibration and eventually being relocated inside a mine where the observation of high-energy muons will 
provide insights about irregularities in the density of the terrain above it (Muography)

To Be Assembled



ANDES : Agua Negra Deep Experiment Site

This collaboration proposes the installation of an underground laboratory on the border between 
Chile and Argentina, which would be annexed to the project of a tunnel that will traverse through the 
Andes mountains. 

The projected location would be under 1750 meters of rock, allowing for a considerable suppression 
of environmental noise sources, providing favorable conditions for conducting experiments related to 
neutrino observation, the search for dark matter, detection of radioactive traces in samples, and 
low-energy nuclear physics, among other research areas.

The majority of this type of laboratories are located in the northern hemisphere and due to its 
proximity, this city could become a significant center of activity related to the experiment.



Application to Núcleo Milenio “QUANTIC”

On this proposal, the focus is on conducting research 
on Superconducting Nanowire Single Photon Detector 
(SNSPD), in the context of applications in quantum 
computing and astronomical observation.

The SNSPD devices are superconducting circuits 
constructed on a crystalline NiN having meander 
shape. Upon the absorption of a photon, 
superconductivity is momentarily lost, and an electrical 
signal is generated in a parallel connected circuit. They 
can reach the order of 50 ps of sampling rate.



AURA and ULS 

AURA (Association of Universities for 
Research in Astronomy) has a presence in 
Chile, with observatories on Cerro Tololo 
and Cerro Pachón, while its main base of 
operations is in La Serena.

The experimental physics group at ULS is 
forming connections with AURA, in the 
context of potential applications that can be 
made with SNSPDs. Together with 
researchers from Fermilab and USM, we 
submitted an application for a “nucleo 
milenio” grant A setup for characterization of cryogenic 

photo-detectors in AURA



eXperimental Physics Laboratory at Unversity of La 
Serena (xPLUS or X+ for short)

Soldering Station

Oscilloscope 
350 MHz

Oscilloscope 2 GHz

We improve our laboratory and acquire new instruments 
thanks to a grant we won and the help from SAPHIR institute

DRS4 eval. board
3D printers 
and more!

NIM equip.: crate,
HV power supply, 
logic unit



Students activities
WCD simulation in Geant4 and 
corsika cosmic shower simulations

Fabián Espinoza

Rocío Carrera

Sebastián 
infante

NA64 data dimuon analysis, 
Geant4 MC and data comparison.
Collaboration with marcelo and 
jilberto from unab for comparison 
with fluka simulation 

SND emulsion film 
alignment and event 
reconstruction 
software and ATLAS 
activities

More details in the poster 
Session!

2023 data



Projects with ANID funding
● QUIMAL 2023 : “Study of Water Cherenkov Detectors in extreme weather conditions for the SWGO 

(Southern Wide-field Gamma-ray Observatory) candidate sites”, Orlando Soto.
● Fondecyt Regular 2024 : “Research and Development for the new ATLAS TGC Charge Monitoring 

System in the High Luminosity LHC and identification of his performance limits”, Pablo UIloa.
● Fondecyt Regular 2024 : “Exploring the Lifetime Frontier: Novel Searches for New Physics in 

Particle Colliders", Juan Carlos Helo.

Student Theses (Master)
● Fabian Espinoza : “Detección de radiación cósmica por medio de efecto Cherenkov”
● Sebastián Infante : “Study of Hadronization in the Quark-Gluon plasma from heavy ion collisions 

with the ATLAS detector at CERN”
● Rocio Carrera : “Muon pair production data analysis for NA64”

Ph. D. Students
● René Ríos
● Mauricio Echiburú

More are coming!



Thanks very much for your attention

QUESTIONS?
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