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European Vision: ELI Project

ELI represents a major Research Infrastructure included 

in the ESFRI (European Strategy Forum on Research 

Infrastructures), recognized as a strategic project of pan-

European importance.

Fundamental Objective:

Creating the first integrated international facility dedicated 

to research based on ultra-high-intensity and ultra-short-

duration lasers (a standalone research infrastructure, 

open to users worldwide).
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The Three ELI Pillars

ELI-ALPS ï Szeged, Hungary

ÁDedicated attosecond pulse source

ÁStudies electron dynamics in matter at the atomic 
timescale

ÁFocus on applications ï secondary radiation and 
particle sources

ELI-Beamlines ï Doln² BŚeģany, Czech Republic

ÁGeneration of secondary particle beams (electrons, 
protons, X-rays) using high-power lasers

ÁFocused on attosecond physics

ELI-NP ï MŁgurele, Romania

Á Nuclear physics and the generation of the most 
intense monoenergetic gamma beam system in the 
world
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ÅThe technological core of ELI-NP (on the 
laser side) is Chirped Pulse Amplification 
(CPA), an invention of Prof. Gérard Mourou 
and Dr. Donna Strickland, awarded the 2018 
Nobel Prize in Physics . 

ÅCPA increases the damage threshold of 
optical components by stretching, 
amplifying, and then recompressing the 
laser pulse.
This ingenious method allows high-energy 
concentration in a femtosecond-scale pulse, 
enabling the achievement and operation at 
extreme powers in the Petawatt (PW) 
range .

Technological Core of ELI-NP ï The Nobel Prize
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Stages of the ELI-NP Project Development

2010ï2012: Vision and Strategic Decision

ÅSite selection and approval: 

Romania was chosen to host one of 

the three ELI pillars, located on the 

MŁgurele research platform.;

ÅEuropean funding: Major structural 

funds (ERDF) secured, reinforcing 

Romaniaôs commitment to advanced 

scientific research.

EUROPEAN UNION
Extreme Light Infrastructure - Nuclear Physics (ELI -NP) ï Phase II

Competitiveness Operational Programme (COP)
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Stages of the ELI -NP Project Development

ÅConstruction of unique buildings 

designed for highly sensitive equipment

ÅExtremely strict technical 

requirements (seismic protection, high-

density concrete shielding, clean room 

laboratories, vacuum chambers for 

experiments)

2013ï2015: Construction and Infrastructure
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HPLS (High Power Laser System): 

Delivery and assembly of the 

High-Power Laser System 

(HPLS), aiming for the final 2 × 10 

PW configuration

2016ï2018: Installation of Major Equipment

Stages of the ELI -NP Project Development
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This stage included rigorous testing and 

staged performance demonstrations of 

HPLS, in accordance with the technical 

specifications

ELI-NP becomes a standalone research 

infrastructure open to users worldwide

2019ïPresent: Integration, Testing, Operationalization

Stages of the ELI-NP Project Development

The laboratory after the installation and full integration of the High 

Power Laser System(HPLS - High Power Laser System)

Public demonstration: achieving 3 PW, an 

essential milestone on the path to 10 PW
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Central Mission: Study of light (laser)ï

matter interaction at the highest possible 

intensities.

Using Two Major Instruments:

1. HPLS (High Power Laser System):  

two 10-PW arms (Petawatt). 

2. GBS (Gamma Beam System):  high-

intensity, monoenergetic, high-quality 

gamma beams.

Scientific Mission of ELI -NP
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Main Organizational Structure and Departments
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Research Departments

 High-Power Laser System (HPLS) Department

Å Role: Develops, operates, and optimizes the 10-PW laser

Å Purpose: Provides ultrashort, ultraintense laser pulses for fundamental experiments

 Gamma Beam System (GBS) Department

Å Role: Produces high-intensity gamma beams via inverse Compton scattering

Å Purpose: Nuclear studies, precision measurements, nuclear security applications

 Laser Driven Experiments Department

Å Role: Designs and fabricates targets for laserïnuclear experiments

Å Purpose: Study of new nuclear phenomena induced by high-power lasers

 Gamma Driven Experiments Department

Å Role: Coordinates nuclear physics experiments with laser and gamma beams

Å Purpose: Nuclear structure and reaction studies

 Laser Gamma Experiments Department

Å Role: Theoretical support and numerical simulations

Å Purpose: Connecting fundamental physics with applied sciences
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Laser System Department 

Location : LSD - Responsible for 

HPLS (High Power Laser System);

Context:  This is the department 

where our team operates

Mission LSD:  ensuring optimal laser 

availability for user (research) teams

Environment: clean rooms class 

ISO 7, temperature and humidity 

control

Team members include: Antonia TOMA, Bianca-Elena PREOTEASA, 

Vlad-Toma PLEҌANU, Andrei BULIGA ï YCRO.RO members
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LSD Organization

The department consists of 

three subdivisions: 

1)Operation Team: delivers a 

high-quality laser beam for 

experiments 

2)Scientific Team: 

continuously improves 

system performance and 

develops procedures 

3)Support/Infrastructure 

Team: ensures optimal 

functioning of technical 

installations
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LSD Operation Team: Roles and Responsibilities

1. Shot Director:

Å Main responsible for laser 

operation and maintenance

Å Interface with experimental teams 

2. Laser Operators:

Å Monitor and report technical 

parameters

Å Participate in operation and 

maintenance under the Shot Director

3. Interns:

Å Students in training to become 

laser operators
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HPLS Architecture

HPLS consists of two laser arms, A 

and B, sharing a common source: 

the Front End . A switching system 

selects the active Front End.

Each laser beam (A or B) has three 

power levels with corresponding 

repetition rates:

Å 100 TW / 10 Hz

Å 1 PW / 1 Hz

Å 10 PW / 1 shot per minute
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Human resources and operation program

Due to the complex architecture and the demanding 

work schedule, having a single operating team is not 

sufficient.

Although we initially worked as a single team, as 

more people joined the project, we were able to form 

two integrated teams, allowing us to better cover the 

full set of requirements needed for operating at 

maximum capacity.

More than this, we must ensure the laser operates 

for at least 12 hours a day, and that is why we work 

in two shifts.
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Operation Program
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Workflow

Activities follow established 

work procedures.

Procedures define:

Å What needs to be done

Å By whom

Å In what order

Å With what resources

They are essential for any 

organization, regardless of 

size or field.
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Preliminary Checks

According to procedure, activity begins with 

preliminary checks where operators and 

support staff ensure all safety and 

operational conditions are met.

After checks, the Shot Director approves 

(or not) the safe startup.

If conditions are not met, the team works to 

fix issues and resume operation as soon as 

possible.
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System Startup

After physical startup of equipment, subsystems are started step by step.

This can be done remotely from the control room.

Any subsystem not responding as expected triggers corrective maintenance.
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Monitoring and Optimization

The essence of conducting good experiments lies 

in the operatorsô attention to detail. The team is 

divided so that each member is responsible for a 

part of a subsystem, while the Shot Director 

oversees the harmonization of the subsystems










