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SSD: The Scintillator Surface Detector

Two panels of extruded 
scintillator of 120 cm X 160 
cm

Light collected by optical fibers

Large dynamic PMT 

Aluminum  Enclosure

2

Calorimetric Particles Counting thanks to 
online calibration.

N. Particles=
Tot. Charge

MIP Charge
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SSD: The Scintillator Surface Detector
The enclosures

• Robustness
• Light tightness
• Maintenance

The active detector
• Uniformity
• Dynamics
• Durability 
• Low maintenance
• Cost 

Combination of aluminum bars and composite panel.
Two separated volumes
PMT easily to extract.

Plastic extruded scintillator with holes. 
Optical fibers to collect the light
Foam “routers” for easily assembling and robustness

5cm

1cm

Light collection
• Large dynamics
• Easily maintenance
• Stability

Hamamatsu R9420 eight-stage dynode linear up to 
120 mA with modest gain of 5.0X105

The active detector

Fibers Kuraray Y11(300)M  read from both ends.
Fibers bundled and glued in a PMMA cylinder

• Uniformity
• Dynamics
• Durability 
• Low maintenance
• Cost 
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Hardware



Comment: Cables are a critical risk, and a mitigation measure is required promptly. Control cables have a fragile 
connector which it is impossible to find in Argentina, shipment from Europe should be envisaged.

Solved.    Thanks to Ioana new spare control cables are arrived in Malargue

Comment:  Cover protection of cables needs to be installed;

Almost solved: The cover protection for all the cable are in Malargue and  785 are installed
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Documentation



Comment: PMT base design, schematic of the gasket, new cable protector;

PMT base design: The design is property of ISEG and can not be distributed. We have a schematic design only.



Comment: PMT base design, schematic of the gasket, new cable protector;

New Cable Protection: A GAP_NOTE with the test in the laboratory of the different material is almost ready. 

GAPNOTE DataSheet



Comment: PMT base design, schematic of the gasket, new cable protector;. 

Installation procedure. Document ready. Need download in EDMS.
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Detector Performance and Monitoring



Comment: a systematic assessment of SSD functioning and data quality is of primary importance within the next 
month.

A procedure to monitoring the slow control parameter of the SSD is implemented into the official monitoring web 
page (see talks during this meeting).  



Comment: a systematic assessment of SSD functioning and data quality is of primary importance within the next 
month.

A strong effort put in the identification of a SSD alone trigger by the trigger sub-task (see gap 2024_65 and UHECR 
2024 poster as example). While I am sceptic that that algorithm can be used for trigger, can be used to check the SSD 
status.



Comment: a systematic assessment of SSD functioning and data quality is of primary importance within the next 
month.

Example of online calibration 
histogram.

WCD 1220
Day  29/10/2024

MIP Peak

Also the staff in Malargue are developing independent tools to check easily 
the status of all PMTs

Python script

List of data from UUB



Up to now only 3 PMTs has been 
changed in the field (excluding 
production problems).
The failure rate in the field in the 
last 22 months is 0.14 per month.
We have 120 spare PMTs.
Spare sufficient for 70 years….

On the other side the offline check of the performance of the SSD prof that the detector are 
working smoothly from 2022 at least.
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Operation Resources



Comment: The estimation of the required resources (person-power and costs for operation and maintenance) has 
not been presented.

Failure rate very low. The impact on the Observatory of the maintenance is minimal. 

With current rate of failure (1.5 per year) it is not convenient to fix the PMTs broken in Malargue and the effort to 
substitute PMTs in the field is 1-2 tripes per year.

Comment: test bench for PMTs in Malargue should be of high priority.

I can understand the worry of the commit, but I do not think that a test bench is a high priority for the SSD-PMTs due 
to the almost zero failure rate. The spares available in Malargue are enough for more than 50 years.
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Staff Training 



Comment: Even though several people from the staff are properly trained, we highly encourage the training of
other teams to be able to solve possible SSD issues and therefore limiting the number of interventions
in the field.

This is a good idea, but in our opinion the problem could be the loss of knowledge. If the  failure rate that we have up 
to  now will be confirmed in the future, the number of operation in the field involving SSD will be almost zero. 
Therefore, also well-trained people will start to lose knowledge. We think that a good documentation of the PMTs and 
SSD deployment and substitution could be the only option.
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