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Overview

A bit of recent Nuclear (Astro) history in Portugal

Portuguese participants/activities in Nuclear &/or Astrophysics

Recent Low-Energy efforts for NA in Portugal.

Summary

Portuguese facilities for Nuclear &/or Astrophysics
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Some Recent 
History
Of Portuguese Nuclear Science
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Nuclear History in Portugal
The Urgeiriça mines

Extraction of Radium
(under M. Curie’s 

supervision)

1915 - 1944

Extraction of Uranium

1946 - 1991

Nuclear Energy Board

Founded in 
1954
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Nuclear History in Portugal
Construction of the 
Portuguese Nuclear 

Reactor
1957

Lisbon
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Nuclear History in Portugal
Construction of the 
Portuguese Nuclear 

Reactor
1957

Laboratory for Nuclear 
Physcis and Engineering

1954

Nuclear Technological 
Campus (CTN)

2013

Lisbon



7

Nuclear History in Portugal
Institute of Nuclear 
Sciences Applied to 

Health (ICNAS)
2010

Coimbra
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Nuclear History in Portugal

Portugal joins CERN

1986

LIP is founded

Portugal joins CERN
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Nuclear History in Portugal

Portugal joins CERN

1986

LIP is founded

Portugal joins CERN

LIP has grown to over 
200 people and 3 poles 

in Portugal

2024
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Portuguese International Partnerships
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Portuguese in the 
Cosmos
of Nuclear Astrophysics



12

Portuguese in the Cosmos: LUNA

A. Jesus & J. Cruz
Collaboration with C. Rolfs

Members of the LUNA collaboration 

1990s to 2006

Electron screening studies Study of the 14N(p,γ)15O reaction

J. Cruz

A. Formicola et al., Phys. Lett. B 591, 61 (2004)J. Cruz et al., Phys. Lett. B 624, 181 (2005)
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Portuguese in the Cosmos: LUNA

Presently: J. Cruz recovered the line of collaboration with LUNA for the 
14N(p,γ)15O reaction 

Production and characterization of 14N implanted targets for 14N(p,γ)15O 
measurement at LUNA

J. Cruz

Van de Graaf
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Portuguese in the Cosmos: LUNA
14N implantations in Ta - E = 40 keV

RBS analysis @ 2.5 MV Van de Graaff accelerator (CTN-IST) 
4He+ beam and 3 energies: 691.0 keV, 990.5 keV and 1978.7 keV

RBS spectra fitted 
simultaneously 
with NDF. Depth profiles 

obtained by RBS

J. Cruz
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Portuguese in the Cosmos: Neutron Stars
C. Providência
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Portuguese in the Cosmos: Neutron Stars
C. Providência
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Portuguese in the Cosmos: Neutron Stars
C. Providência
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Portuguese in the Cosmos: Neutron Stars
C. Providência

H. Pais et al., Phys. Rev. Lett. 
125, 012701 (2020)
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Portuguese in the Cosmos: Neutron Stars
C. Providência
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Portuguese in the Cosmos: Nuclear Reactions
D. Galaviz

19th - 24th May, 2013 

Topics  

● Big Bang Nucleosynthesis
● Stellar Nucleosynthes and 

Evolution
● The s- and r-process
● Explosive Nucleosynthesis (p, np, 

rp-process)
● Astrophysics of Compact Stars & 

SN
● Nucl. Astroph. with RIBs
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Portuguese in the Cosmos: Nuclear Reactions
D. Galaviz
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F. Barba

R. Pires

L. Leitão
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1-2 LIP 
Summer
Students

Senior Ph.D. M.Sc. B.Sc.

+
C. Felgueiras

D. Miguel
R. Nunes
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B. Amorim

T. Campante

Nuclear Reactions, Instrumentation and Astrophysics (NUC-RIA)
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Portuguese in the Cosmos: Networks and 
Collaborations

COST Actions: Compstar, NewCompstar, PHAROS, ChETEC

Collaborations: MUSES, SKA, CompOSE, R3B/FAIR, IANNA/IReNA

Infra-structure Projects: EURONS, ENSAR, ENSAR2, EURO-LABS



               

28

Facilities

In Portugal for Nuclear Astrophysics
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Infrastructures
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Infrastructures

Tomorrow’s ta
lk

by

P. Teubig
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Infrastructures
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Infrastructures
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Infrastructures
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Infrastructures
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Infrastructures
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Infrastructures
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Infrastructures
2.5 MV Van de Graaf
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Infrastructures
2.5 MV Van de Graaf
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Infrastructures
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Infrastructures
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Low-Energy 
approaches
for Nuclear Astrophysics
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Activation studies with X-ray detection

M. Xarepe R. Pires

Phase 1: Sn-nat activation 

119Sb
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Activation studies with X-ray detection

M. Xarepe R. Pires
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Activation studies with X-ray detection

M. Xarepe R. Pires

Phase 1: Sn-nat activation 

M. Xarepe et al., PoS(PANIC2021) 343
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Activation studies with X-ray detection

M. Xarepe R. Pires

Phase 2: 116Sn activation 

HPGe + SDD detectors

117Sb
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Alpha-scattering studies in ATOMKI

116Sn(a,a)116Sn and 118Sn(a,a)118Sn  

Three complete angular distributions for each element 
(Ea = 19.5, 17.5 and 16.0 MeV)

R. Nunes
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Alpha-scattering studies in ATOMKI

116Sn(a,a)116Sn and 118Sn(a,a)118Sn  

Three complete angular distributions for each element 
(Ea = 19.5, 17.5 and 16.0 MeV)

R. Nunes

s/
s R

ut
h

qc.m.(deg)

Very preli
minaryEa = 19.5 MeV

qlab = 21 deg. 

116Sn(a,a)116Sn

116Sn

16O12C

Pulser
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Wrapping up...
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Summary

A bit of recent Nuclear (Astro) history in Portugal

Portuguese participants/activities in Nuclear &/or Astrophysics

Recent Low-Energy efforts for NA in Portugal.

Portuguese facilities for Nuclear &/or Astrophysics
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Obrigado!
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