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Centro Nacional de Aceleradores
Spanish National Accelerators Centre



Sevilla, Andalucía, España
Seville, Andalusia, Spain

Sevilla… ~250 km …Granada



CNA is a joint research center of the University

of Seville, the Spanish National Research

Council (CSIC), and the Andalusian regional

government. It is one of the Unique Science

and Technology Infrastructures (ICTS) in our

country, dedicated to interdisciplinary research

in the field of applications of particle accelerators

and ionizing radiation.



CNA: Institutional Agreements

IAEA Collaborator

RD50 CERN

n-TOF CERN

Curium

ALTER 

HUVR

ENRESA



CNA: International Research Projects

“Accelerator and Research Reactor 
Infrastructures for Education and 
Learning” – ARIEL. H2020-847594.

Carlos Guerrero

“Supplyng Accurate Nuclear Data for 
Energy and non-energy Applications” –
SANDA. H2020-847552.

Carlos Guerrero

“WPSA: Preparation and Explotation of JT-
60SA” CFP-IPH-Awp19-SA-05-CIEMAT-01. 
Horizonte 2020.

Manuel García Muñoz y Juan Manuel Ayllón

“RADiation facility Network for the 
EXploration of effects for indusTry and 
research (RADNEXT) H2020-INFRAIA-2020-1. 
4178/1117 

Yolanda Morilla



CNA: National Research Projects

“Hermorrage Outcome Predictor”. CI19-
00068. Obra Social Fundación La Caixa.

Marcin Balcerzyk

“Graphene-enhanced radiation detector 
on silicon carbide for hash environment 
(GRACE)”. RTC-2017-6369-3. 

María del Carmen Jiménez y Javier 
García López

“Rompiendo el 12C: Una Sonda Hacia la 
Evolución de las Estrellas y el Origen de 
la Vida”. PGC2018-096996-B-C21. 

Juan Pablo Fernandez  y Marcos A. Gonzalez

“Neutrones, Instrumentacioón Nuclear e 
Investigación Relacionada con Terapia con 
Protones en el CNA e Instalaciones 
Internacionales”. RTI2018-098117-B-C21.

Joaquín Gómez Camacho y José Manuel 
Quesada Molina

Buscando los L´ımites en Espectrometr´ıa de 
Masas con Aceleradores de Baja Energ´ıa
(LEAMS) en el Centro Nacional de 
Aceleradores: M´etodos y Aplicaciones”.

PGC2018-094546-B-100.

Rafael García-Tenorio y José Mª López



CNA: Other Research Projects

“Nuclear Physics Developments for Proton Therapy: 
delivering the right effective dose to the right place 
(NucPhysPT)”. P18-RT-1900.  Proyecto Ayuda
PAIDI2020. I+D+I. Miguel Antonio Cortés y Carlos 
Guerrero

“Protocolo  de  Caracterizacion in  Situ  de  Obras  
Pictoricas mediante  Tecnicas Nucleares  no 
Destructivas  y  Otras  Tecnicas no  Invasivas:  
Aplicacion a  las  Colecciones  del  Arzobispado  y 
Catedral de Sevilla,”. P18-RT-1877. Proyecto Ayuda 
PAIDI2020. I+D+I. Miguel Angel Respaldiza y Francisco 
Jose Ager

“AMS and radiometrically determined radionuclides 
as tracers of natural procesess in the Artic and 
Southern Oceans”. US-1263369.  Proyectos I+D+I 
FEDER Andalucía. Marıa Villa y Jose  María Lopez 
Gutierrez

“Puesta en marcha y explotacion de la lınea de tiempo de 
vuelo en el CNA”. US-1261006. Proyectos I+D+I FEDER 
Andalucía 2014-2020  1ª Convocatoria. Begoña Fernandez 
Martınez.

“Predicción del Comportamiento Eléctrico de Dispositivos 
Electrónicos bajo Radiación (PRECEDER)”, Subvención a la 
Investigación: Proyecto Singular de Transferencia de 
Conocimiento (Inteligencia Artificial-Andalucía Tech). Junta 
de Andalucía. Consejería de Economía, Conocimiento, 
Empresas y Universidad. Yolanda Morilla.

Desarrollo del Laboratorio de Estudios Avanzados de 
DEtectores de Radiación. (LEADER). Proyectos I+D+I FEDER 
Andalucía 2014-2020. 2ª Convocatoria. Maria del Carmen 
Jimenez Ramos.



CNA: Employees

TOTAL: 59

RESEARCHERS: 29

TECHNICIANS: 18

PhD STUDENTS: 12

T
R

Phd



CNA: Interdisciplinar Research

Material Science
Thin films, ceramics, metallic alloys

Medicine and Biology

Organic fluids, tissues, radiopharmacy

Art and Archaeometry

Metals, ceramics, paintings

Environmental research

Water, aerosols, sediments, soils

Basic Nuclear Physics

Astrophysics, detectors, nuclear electronic

Mass Spectrometry with accelerators

Carbon dating, environmental applications

Accelerated irradiation testing

Astrophysics, detectors, nuclear electronic

Scholar and scientific outreach activities

Academic training, high and secundary school visits



CNA: Laboratories

Van de Graaff 3 MV 
Tandem Accelerator

18/9 MeV Cyclotron 
Accelerator

Gamma Irradiator
(RadLab)

Accelerator 1MV Mass 
Spectrometer (SARA)

PET / CT scanner

Radiopharmacy

Radiocarbon Dating 
System (MiCaDaS)



CNA: Molecular Imaging

PET / CT scanner



CNA: Nanoparticles.

PET / CT scanner



CNA: Spinal Column Evolution

PET / CT scanner



CNA: Spinal Column Evolution

PET / CT scanner



CNA: SARA (Spanish Accelerator for 
Radionuclides Analysis)

Accelerator 1MV Mass 
Spectrometer (SARA)



Isotopic relation 233U/236U

Accelerator 1MV Mass 
Spectrometer (SARA)



Historic Emissions from Studsvik

Accelerator 1MV Mass 
Spectrometer (SARA)



129I from Southern Hemisphere 

Accelerator 1MV Mass 
Spectrometer (SARA)



MiCaDaS (Mini Carbon Dating System)

Radiocarbon Dating 
System (MiCaDaS)



Radiocarbon against illegal ivory 
trafficking

Radiocarbon Dating 
System (MiCaDaS)



CNA: Particle accelerators (irradiation)

Van de Graaff 3 MV 
Tandem Accelerator

18/9 MeV Cyclotron 
Accelerator

Gamma Irradiator



CNA: TANDEM

Van de Graaff 3 MV 
Tandem Accelerator

Protons: from 550keV to 6MeV

Ions: from H to Au

Neutrons: ~1.5 – 9 MeV

Air or Vacuum

p+ HI nº



Tandem: 8 different lines



CNA: TANDEM. Time-of-Flight

Van de Graaff 3 MV 
Tandem Accelerator

Neutron Production: time-of-flight

It allows to know the energy of the neutron
which initiated the reaction



CNA: TANDEM. Detectors tests.

Van de Graaff 3 MV 
Tandem Accelerator

Detectors characterization

Sensibilidad neutrónica de detectores 
i-TED para captura de neutrones en CERN 

n_TOF (Colab. con CSIC-IFIC & CIEMAT)

Detectores CLYC para diagnóstico en fusión
(Colab. con INFN-MIB & Fusión@CNA)

Desarrollo de detector muiltifoi-BSS
(Colab. con n_TOF-CERN & CIEMAT)



CNA: TANDEM. Materials characterization

Van de Graaff 3 MV 
Tandem Accelerator



TANDEM. Neutron imaging

Van de Graaff 3 MV 
Tandem Accelerator



CNA: TANDEM. Nuclear physics

Van de Graaff 3 MV 
Tandem Accelerator



CNA: TANDEM. Materials characterization

Van de Graaff 3 MV 
Tandem Accelerator



CNA: Cyclotron Accelerator

18/9 MeV Cyclotron 
Accelerator

Protons: 18MeV

Deuterium: 9MeV

Lower energies availables using degraders.

Air or Vacuum

p+



CNA: Real-Time Dosimeter

18/9 MeV Cyclotron 
Accelerator



CNA: Beta+ emitters

18/9 MeV Cyclotron 
Accelerator



CNA: Gamma rays from inelastic 
reaction 12C(p,p)12C*

18/9 MeV Cyclotron 
Accelerator



CNA: Irradiation Capabilities

Gamma Irradiator



CNA: Irradiation Capabilities

Gamma Irradiator

Co-60 Gammabeam X200 Irradiator 

Photons: 1.17MeV and 1.33MeV

Activity: 121TBq (to date)

Kerma rate up to 150 Gy/h (to date)





CNA: RADNEXT

Gamma Irradiator



CNA: Remote Testing

Gamma Irradiator



CNA: Prediction of Radiation 
Degradation of EEE devices

Gamma Irradiator



CNA: Prediction of Radiation 
Degradation of EEE devices



CNA: Low and High Temperatures

Gamma IrradiatorVan de Graaff 3 MV 
Tandem Accelerator

18/9 MeV Cyclotron 
Accelerator



CNA: Low and High Temperatures
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Thank you very much for your attention!
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