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• Group structure 
• We are present in the Lisbon and 

Coimbra nodes, and participate in 
SNO+ and DUNE 

• Group PI: JM 
• Funding: 

• Current, ending 2025: 
• PTDC for SNO+ 
• CERN fund for DUNE 

• Applied to PTDC2023 for SNO+ 
• Students 

• Steady increase 
• Two ongoing PhD grants, just 

applied for two more

• Coordination responsibilities SNO+ 
• VL: Analysis Coordinator, Backgrounds group, 

co-PI of  PTDC project 
• NB: PI of  PTDC project 
• SA: Antineutrino Physics group 
• JM: Double-beta decay group, Source Review 

Committee, Executive Comittee 
• Coordination responsibilities DUNE 

• JM: Calibration and Cryogenic Instrumentation 
consortium, Executive Board 

• NB: DAQ and Computing liaison of  CALCI 
consortium, PI of  FCERN project 

• FB: Bismuth sources group
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• SNO+ highlights 2024 
• Results and papers 

• New results in solar and reactor neutrinos, in water and scintillator phases 
• Second best  measurement! 

• DUNE highlights 
• Installation, operation of  laser calibration system at ProtoDUNE-HD, CERN 
• First results! 
• Installation of  laser system at PD-VD 

• Conferences, etc (both) 
• Plenary talk + 2 posters at Neutrino 2024 
• +4 talks at Moriond, ICHEP, NNN24 
• +set of  5 lectures at SNOLAB

Δm2
21



J. Maneira                                                              LIP Advisory Committee - Neutrino Physics- April 2025

S N O +  T I M E L I N E  A N D  P L A N S
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Water phase 
best invisible nucleon 
decay limits; first 
reactor ν in pure water

Partial fill phase 
solar ν directionality  

reactor ν in LS

Scintillator phase 
reactor ν: 2nd world 
measurement of  ; 
first solar CC on 13C 
low energy 8B solar ν

Δm2
12

Tellurium-loaded phases: 
0.5%: best sensitivity to 130Te 0νββ (2x1026 yr in 3 yrs) 
1.5%: best sensitivity, any isotope (6x1026 yr in 5 yrs)

2017          2018           2019          2020          2021          2022          2023          2024          2025

2026          2027          2028          2029          2030          2031          2032

Fill 0.5% Te 0.5% data  Fill 1.5% Te 1.5% data

S N O +  A N A LY S I S  C O O R D I N AT O R S  
WAT E R :  N U N O  B A R R O S  

PA R T I A L  F I L L ,  O V E R A L L  ( > 2 0 2 1 ) :  VA L E N T I N A  L O Z Z A
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• Antineutrinos from reactors and Earth 
• SNO+ data consistent with KamLAND, tension with solar 

• Solar neutrinos 
• Directionality in low-PPO phase, hints of  (first) observation of  νe 

CC interaction with 13C, good prospects for 8B meas. @ 2.5 MeV

Δm2
21
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A N T I N E U T R I N O  P H Y S I C S  G R O U P  
L E A D E R :  S O F I A  A N D R I N G A
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1.5% loading, 
5 yrs

region of   
interest

S N O +  W I T H  T E L L U R I U M
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S N O +  D E V E L O P E D  
T E C H N I Q U E S  F O R  

T E L L U R I U M  P U R I F I C AT I O N  
A N D  L O A D I N G

0 . 5 %  L O A D I N G :  B E S T   
S E N S I T I V I T Y

130Te

L I Q U I D  S C I N T I L L AT O R  L O A D I N G  T E C H N I Q U E :  
H I G H  I S O T O P E  M A S S ,  L O W  B A C K G R O U N D S

1 . 5 %  L O A D I N G :  W I N D O W  O F  
O P P O R T U N I T Y  F O R  B E S T  

S E N S I T I V I T Y,  A N Y  I S O T O P E  
( B E F O R E  “ T O N - S C A L E ” )

D O U B L E  B E TA  D E C AY  
G R O U P  L E A D E R :  J M
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ProtoDUNE@CERN  
installation 
operation of  PD Horizontal Drift 
this year: PD Vertical Drift

Physics 
2029: live for 
atmospheric, supernova 
and solar neutrinos  
2031: beam starts!

2023          2024           2025          2026          2027          2028          2029          2030          2031

Far Detector Construction 
& Installation@SURF 
start with FDVD, then HD 
build laser calibration HW @ LIP 
install at SURF in 2028/29 

P D H D

P D V D
L A S E R  T E N T S



J. Maneira                                                              LIP Advisory Committee - Neutrino Physics- April 2025

L A S E R  C A L I B R A T I O N  F O R  P R O T O D U N E  

9

• Several improvements for DUNE 
• Periscopes entering field cage (P1) 
• External periscopes with extra 

movement (P2) 
• Alignment targets: PIN diodes, mirrors 
• Integration with DAQ 

• Goals 
• Map space-charge distortions 
• Measure detector misalignments 
• Characterize charge collection in APAs 
• Characterize electron lifetime

P 1  E N T E R I N G  
F I E L D  C A G E

P 2  E X T R A  
R O TAT I O N

A L I G N M E N T  
TA R G E T S

D A Q   
S Y N CL A S E R  B O X  1

L A S E R  B O X  2
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Cryostat feedthrough       Periscope           P1 enters top of field cage     P2 O
utside field cage

Targets: PIN diodes           Mirror pads

Laser box + Electronics                      Connections           

D A Q  I N T E R FA C E  E L E C T R O N I C S  
B Y  N U N O  B A R R O S

F R A N C I S C O  N E V E S ,  J M

M E C H A N I C A L  D E S I G N :  
R U I  A LV E S ,  J M
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by LIP and Los Alamos team

P E R I S C O P E  
A S S E M B LY  &  
A L I G N M E N T

L A S E R  B O X  P 1

I N S E R T I O N  P 2

I N S E R T I O N  P 3

P E R I S C O P E  
P 3  I N  P L A C E

WA L L I S O N  
C A M PA N E L L I

V L A D I M I R  
S O L O V O V

J M ,  V S
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Start of  beam Reflection off  FC

G U I  S O F T WA R E   
F R A N C I S C O  N E V E S

P H O T O D I O D E   
C L O S E  T O  L A S E R   

U S E D  T O  T R I G G E R  D A Q

• First laser tracks in the ProtoDUNE: June 1  
• Integration and commissioning was large job by 

several people from LIP and LANL 
• First tracks with laser-triggered DAQ in September 
• GUI integration October - November

N B



J. Maneira                                                              LIP Advisory Committee - Neutrino Physics- April 2025

P H Y S I C S  S T U D I E S

13

• Impact of  angular-dependent recombination on energy reconstruction
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dE/dx = 10 MeV/cm, mod. box + ellipsoidal
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dE/dx = 10 MeV/cm, mod. box + columnar

Electron-ion recombination 
depends on angle w/ electric field 
latest ICARUS results show small 
but non negligible effect

Electron kinematics 
electron from low energy 
neutrino interaction have wider 
angular distributions

Energy bias 
If  effect not corrected, bias 
between -0.6% and -0.9%

J O A N A  V E N C E S ,  C R I S T Ó VÃ O  V I L E L A ,  J M
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• SNO+ 
• Full analysis of  antineutrino data, before JUNO… 
• Careful analysis of  scint. data before loading Tellurium 
• Contribute to DBD and solar data analysis 

• DUNE 
• Operation of  ProtoDUNE Vertical Drift calibration system 
• Laser data analysis 
• Bi source data analysis 
• Construction of  far detector VD laser system 
• Ramping up of  physics analysis: FD systematics 
• Increase collaboration with Campinas (Brazil)
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• STRENGTHS 
• Experienced group with very 

complementary skills 
• Many responsibilities within the 

two collaborations 

• WEAKNESSES 
• 0 postdocs 
• 2 PhD students, still needs to 

increase

• OPPORTUNITIES 
• Both SNO+ and DUNE have data 

to analyse, good for students 
• After intense year for ProtoDUNE 

laser system, road ahead is clearer 

• THREATS 
• Uncertainty in national funding 

• >1 yr delay in PTDC result, 
FCERN not annouced yet 

• End of  dedicated PhD calls 
• Instability in international science 

funding, esp. USA


