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SWGO nutshell

!A shower-front 
detector of TeV-
PeV gamma rays 
to be located in 
South America

→Size km2+
→4400+ asl
→Denser core, 

sparse outer
→Water tanks base 

design
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Why??
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3 revolutions
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🟠 GeV revolution (AGILE, FERMI, 2010)

! TeV revolution (IACT, 2000)

🟠 PeV revolution (LHAASO, 2020)
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Pevatrons in our Galaxy?

!Very intense theoretical search
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Multi-messenger revolutions
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• GW+gamma• Neutrino +gamma
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Where are we
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Plot from https://arxiv.org/abs/1611.02232
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HAWC and LHAASO
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! Location: Puebla, Mexico, 4100 m 
asl

! Collaboration: US+Mexico 
(mostly), 120 scientists

! Operating: 2016+

! Technique: 

→ Inner 300 water Cherenkov 
tanks 7m d, 4.5m h

ü 4 PMTs / tank

→ Outer sparse 350
tanks 1.65m h

ü 1 PMT / tank
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! Location: Sichuan, China, 4410 
m a.s.l.

! Collaboration: China

! Operating: 2020+
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What?
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Initial SWGO idea
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Updates! (muuuuch bigger!)
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Sensitivity
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How?
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South America, 4400+ m asl
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!Site shortlist happening now
!Decision to be taken in 2024

LHAASOSWGO -30S
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Shower front sampling

! ~ns timing resolution of single ‘pixel’ + shower timing
!Dense sampling in core
!Wide sparse array (PeV)
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Must have 
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3 regimes
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Many more 
proton than 
gamma: need 
to misclassify 
background 
very better 
than 1e-5

I’m easy 

A lot of hits 
everywher
e, difficult 
g/h 
separation

Maybe not a unique detector unit….
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Tanks

!Tank is basic 
detector unit

!Optimization on
→Shape (cilindrical, 

hexagonal)
→Height/width
→One room/two room
→What photosensors?
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!ß Baseline are 
2+ wide 
cathode PMTs



A Reference Configuration
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Alternatives
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Pond/Building
Lake
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Padova

ß Automatically chosen by 
powerpoint! :-D 
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SWGO INFN Padova 
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Padova Activities

! Technical 
Development
→ Novel photosensors: 

light trap

→ Read-out electronics

→ Novel tank design

! Simulations
→ Array simulation

→ Performance

! Science
→ LIV searches

→ AGN searches
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!Software
→SWGO pipelines

!Analysis
→Differential 

programming

!Steering

FN

Strong collaboration with 
• other INFN units
• Rest of the world



Ongoing works at POLIMI (Bovisa)

!PD+TO+MI construction 
of a prototype tank at 
POLIMI
→Steel cilinder tank
→1x10” PMT
→4x4” PMT
→Water system

!Ongoing construction
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Light traps photosensors and SiPMs

! The absorbed photons are reemitted 
isotropically and, 
! If the refractive index of the WLS is 

larger than the refractive index of the 
medium, be trapped by total 
reflection. 
!Read by a thin SiPM matrix

28Michele Doro - SWGO - INFN sez. Padova 2022



Some pics
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New tank ideas (Padova/Brasil)

! Photon traps can be 
‘sewed’ in the plastic 
bladder
! Several photon traps 

can be ‘imaging’ 
withing a tank: 
→good for g/h 

separation!
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Conclusions
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Milestones
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✅
✅
✅
✅
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Conclusions

!The discovery of Pevatrons strongly ask for 
an instrument in the S-Hemisphere! May 
solve the (galactic) cosmic ray puzzle!

!SWGO has now strong momentum toward 
array design!
→Window for relevant contribution strongly 

closing

!Padova
→Ready with strong contribution plans
→Need committed persons in Padova
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Thanks!
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PNRR CTA+

! In this project we plan to install and operate the engineering array of 
the final experiment…

! The Padova group is proposing 
→ alternative and cheap Cherenkov light sensors that can be used together 

or instead of the PMT, 
→ the development of such sensors is part of this project. 

! The main idea is to have segmented light sensors made by an organic 
material acting as wavelength shifter (WLS), part of the photons 
emitted are then trapped and transferred to a SiPM. Each elementary 
cell of the water Cherenkov detector will be equipped with several 
photodetectors’ pads. 

! 56K 1y postdoc + 62k equipment + 9k overhead
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SWGO Italia 2022

! Still under construction for 2023
! Torino

→ Tank, array simulations
→ Prototype

!Milano
→ Tank construction
→ Water purification
→ Electronics 

!Napoli
→ Novel photosensors
→ Photosensors massive 

characterization
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Richieste sezione
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!Richieste INFN in discussione
!Richieste Padova

→Meccanica
ü Non per 2023

→Elettronica
ü Non per il 2023

→ Informatica
ü Lisa Zangrando 0.1 FTE


