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Extreme Light Infrastructure –
Nuclear Physics

Mission: Nuclear Physics 
studies with high-intensity 
lasers and brilliant γ beams



ELI–NP HPLS

2  x   0.1 PW 10 Hz

2  x   1    PW   1 Hz

2  x 10    PW  0.1 Hz 

Provided by THALES – France and THALES - Romania

2 HPLS up to 10 PW – 6 output lines

at present the most powerful lasers are 1 PW,
e.g. CETAL at Magurele (commissioned in 2015) 



ELI-NP Gamma Beam System (GBS)

Laser Compton backscattering (LCB)
Narrow bandwidth (≤0.3%) gamma-beams up to 19.5 MeV 

~ 4γ2·EL

Strong forward focusing
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Production and photoexcitation 

of isomers

E

E, Jp



AX



A 1X  n

Sn

m,Em

Concept of production and photoexcitation of an isomer 
155Gd with the half-life of 31.97 ms by  synchronized 
irradiations of laser and gamma ray beams at E7

isomers Jp Ex Half-life
189Osm 9/2- 30.8 keV 5.81 h
180Tam 9- 75.3 keV > 1.2 x 1015 y
176Lum 1- 123 keV 3.66 h
155Gdm 11/2

-

121 keV 31.97 ms

152Eum 0- 45.6 keV 9.27 y
115Inm 1/2- 336 keV 4.49 h
113Cdm 11/2

-

226 keV 14.1 y

85Krm 1/2- 305 keV 4.48 h

Important for stellar conditions – photon baths with temperatures ranging from 108 K (He 
intershell) to 2-3*109K (deep O-Ne layers of massive stars exploding as SNeII)



ELI-NP Team, March 5, 2013

Thank you!


