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Extreme Light Infrastructure –

Nuclear Physics (ELI-NP)

Mission: Nuclear Physics 

studies with high-intensity 

lasers and brilliant γ beams



Nuclear physics research and applications with brilliant gamma beams

Task: use the window of opportunity

1. Create research environment for fundamental research with for cutting-edge 

experiments with the best gamma-beams on Earth; 

2. Prepare day-one experiments beyond the current frontiers; 

3. Develop new applications with impact on society

Approach: aggressive brain-gain policy and attraction of know-how

1. Attract some of the best researchers and engineers; 

2. Take advantage of state-of-the-art technologies or, whenever possible, push 

technologies beyond state-of-the-art working together with industry; 

Note:

We need to develop new instruments, not repeat what exists somewhere else!  



The Physics
1. Insight into the structure of atomic nuclei 

2. Photonuclear reactions

3. Fission of atomic nuclei 

4. How are elements in the Universe created 

A program which is competitive and complimentary 

to other leading laboratories round the globe

The Applications
1. Production of new medical radioisotopes

2. Industrial radiography and 3D gamma tomography

3. Material research

4. New methods for studies of cultural heritage 

New technologies for social benefit
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what do we do at the moment ?



ELIADE ~4M€
8 Clover Ge detectors

ELIGANT-GN ~4M€
30 large LaBr3:Ce detectors

up to 60 liquid scintillators

20 6Li glass detectors

GAMMA-RAY SPECTROSCOPY: THE BIG ARRAYS



NUCLEAR ASTROPHYSICS 

ELISSA, ELITPC and ELIGANT-THN

ELIGANT-THN array

30 3He counters



Test of the mini-TPC at the IFIN-HH Tandem



Nuclear Fission: ELI-BIC and ELITHGEM

Bragg ionization chambers 

DSSD Si detectors

in collaboration with ATOMKI, Debrecen



Positron 

Spectroscopy 

Laboratory

Rom. Rep. Phys. 68, S735 (2016)

APPLICATIONS

Industrial Radiography and Tomography



What we are doing? – construct new equipment: our team is 

responsible for eleven spectrometers and beam lines which are build 

from scratch with a total investment cost of ~20 M€ and an 

operational budget of ~2 M€/year for the next 20 years after 2018

For this we need: 
1. State-of-the-are electronics: in many cases not on shelf; new designs are needed

2. State-of-the-art detectors: in some cases designed by us; construction to be outsourced

3. Computer equipment and software: to be supplied, maintained and upgraded

4. Precise mechanics: work should be outsourced

5. Optical equipment: support and maintenance are needed

6. Vacuum systems: chambers should be outsourced; support is needed

7. Cryogenic systems: should be out outsourced; support and upgrades will be needed

8. Shielding systems: should be outsourced

9. Gas handling and gas purification systems: to be supplied, maintained and upgraded

10. Pure and liquid gases: regular supply will be needed



How can we cooperate: what we expect from you?

Immediate needs related to the construction of the instrumentation and the 

equipment of the experimental areas and the laboratories of ELI-NP: 

1. Supply of equipment: detectors, electronics, computers, pumps, etc.

2. Design and construction of equipment: precise mechanics, electronics, 

software, vacuum, cryogenic, software, optical, etc.

Long term needs related to the maintenance and the upgrade of the equipment

1. Supply of components: mechanical, electronic, optical, vacuum, cryogenic

2. Design and construction of equipment: mechanics, electronics, vacuum, 

cryogenic, etc. 

3. Supply of liquid and pure gases

Note: Our equipment will be further developed and upgraded to face the next 

challenges in science. 

For example, the electronics and computers for sure are not these of tomorrow.



How can we cooperate: what we can offer?

On a short term related to the construction of the instrumentation and the 

equipment of the experimental areas and the laboratories of ELI-NP: 

1. Tenders for delivery of equipment and components, e.g. kilometers of 

cables, tons of lead bricks or casted lead, hundreds of meters of tubes for 

gas transport, to list a few. 

2. Tenders for construction of equipment, e.g. mechanical frames and 

supports for the spectrometers, reaction chambers, and other systems to 

hold the detectors under special conditions, gas-handling and gas-

purification systems, cryostats, etc. 

On a longer term related to the new technical developments at ELI-NP: 

1. Technology transfer of new products ot techniques

2. New techniques for industrial applications, e.g. radiography and 3D 

tomography, studies of new materials with slow positrons, etc. 



ELI-NP Team, March 5, 2013

Thank you!


