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European Vision: ELJEIp

nuclear physics

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 el
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Technol ogicalNRRdhe dNobELI Pri 2/l

nuclear physics

A The 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 .

A CPA 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.
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St ages ofNPt hPer oflelct Devel op@le

20101 2012: Vision and Strategic Decision

ASite selection and approval:
Romania was chosen to host one of
the three ELI pillars, located on the
ML g u rreséarch platform.;

Hungaria, Szeged
Attosecond

A uropean funding: Major structural
funds (ERDF) secured, reinforcing p—
Romani a6s commit mgl |
scientific research.

d Czech Republic,

1
Prague I -
Particules and X-ray

Romania, Bucarest

S -~ - Magurele
Photonuclear

P - Competitiveness Operational Programn
e A < Extreme Light Infrastructure - Nuclear Physics (ELI -NP) i Phase Il
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Stages of the ELI -NP Project Development €l
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Jechnical Design Report
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ei Antonia TOMA - Team management in operating the highest power laser in the world j( IPMA



Stages of the ELI -NP Project Development el
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201671 2018: Installation of Major Equipment

HPLS (High Power Laser System):
Delivery and assembly of the
High-Power Laser System
(HPLS), aiming for the final 2 x 10
PW configuration

Clean room ready
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St ages ofNPt hPer oflelct Devel op@le

20191 Present: Integration, Testing, Operationalization

s ek ELI NP
ww 7 18 mai, 15:29 - Q)

0 0 0 . atts, the #ELI_NP Laser reached 3 petawatts today
Thi's st age i ncluded rir gor ous testin g an£ May2018 LI_NPMagurele #MagureleScience
staged performance demonstrations of _1{] —— r
HPLS, in accordance with the technical EERMUCEUCINEIIEY Tha .
specifications - | TR
ELLNP becomes a standalon< search

I nfrastructure open to userd dwi de
)

nuclear physics

TH/\LES

The |l aboratory after the instal 10 P demonstration Public demonstration: achieving 3 PW, an

Power LaseHPLSSHs gémPower tlegnser essential milestone on the path to 10 PW
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Scientific Mission of ELI -NP el
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Central Mission: Study of light (laser)i
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.
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Mai n Organizational Structur e&n
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Biroul CAD
Atelierul Mecanic §i de
Vid

de Electronicl
Laboratorul de Diagnoza
Plasmei §i Laser
Laboratorul de Imagisticd
cu Raze X
de Biofizicd
Depouzit
Birou de Monitorizare
Contracte

Laboratorul de Opticl
Compartimentul de
Laboratorul
sl
Laboratorul de Pozitroni

Operare Clidiri si Utilitagi
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Research Departments

Hi ¢erower Laser System (HPLS) Depart ment
ARo | e : Devel ops, oper aéPe ,| assred opti mi zes t

APur pose: Provides ultrashort, ultraintens:s
Gamma Beam System (GBS) Department

ARo I e : Prodwnmdaesnshitgygh gamma beams via | nver

APur pose: Nuclear studies, precision meas:!
Laser Driven Experi ments Depart ment

ARo | e: Designs and f abmrucclad aers & xapegreitmse ftos

APurpose: Study of new nucl epowphehasmens i
Gamma Driven Experi ments Department

ARol e: Coordinates nuclear physics experir

APur pose: Nuclear structure and reaction ¢
Laser Gamma Experi ments Depart ment

ARol e: Theoretical support and numerical s

APur pose: Connecting fundament al physics v
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Laser System Depart menite€l
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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 PLEBANU, A i ¥CREO® RO BdibdrsG A

IPMAL
| P M A>i y< Young Crew

ROMANIA Romania
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LSD Organization €]
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The depart ment
t hree subdivi si

1)OperationmneTea
higual ity | as
experiments

2)Scientific Tei
continuously i
system perforl"
devel ops proccC

3)Support/ I nfra:
Teamnsures op -+
functioning of |
Il nstall ati ons
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LSD Operation Team: Roles and Responsibilities €l
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1.Shot Director: W,
AMain responsible
operation and malil
Al nterface with ex
2. Laser Operator s: g
AMoni tor and repor#
parameters :
AParticipate in op
mai nt enance under
3.l nterns:

ASt udents in train
| aser operators

IPMAL
| P M A»; y< Young Crew

ROMANIA Romania
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HPLS Architect W€le
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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:

A 100 TW/ 10 Hz

A 1PW/1Hz

A 10 PW /1 shot per minute
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Human resources and operation program €l

nuclear physics

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.

Team leader

Operators

T T

N EEE DT

Alexandra R m

Remus B

Stefan B

Andreea M loana P

Isabella G Tudor G
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20.10.2025 : Tuesday 21.10.2025
Lidia Alexandru Alexandra __Bilal Tiberiu Bilal _ Alexandra _ Fattima

22.10.2025 Hour | Thursday 23.10.2025
Alexandra Bilal Fattima

2402025

Alexandru _ Emilia Alexandru__Lidia Bilal  Alexandra  Fattima Dmitrii  Alexandru Alexandra _ Emilia Bilal Lidia Cristi

7:30
8:00
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
13:30

Lo Lo Lo Lo Lo Lo Lo Lo Lo

Week 43

Lo Lo Lo
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Workflow

el
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Horla Hulubel National Institute for R&D
In Physics and Nuclear Engineering

el

\lflm
Y Street, Mag , lifov, PO Box MG-6,
ft RO-077125, ROMANIA
Phone (+40) 21404 5090 | Fax (+40) 21 404 5099
www ifia.ro secretar@eli-np.ro www.eli-ap.ro
APPROVED BY
Calin Ur

Technical Director

A,

Work Procedure
Laser operation procedure for HPLS experiments

code: PL/ELI-NP/LSD/01 /revision: 0

Effective Date: |7 of Zodo

Activities follc
wor k procedur es.
Procedures defir
AWhat needs to b
ABy whom

Aln what order

(% Horla Hulubei National Institute for RED

In Physics and Nuclear Engineering

el

_IFINHH Y

‘\ 30 Reactorulul Street. Bucharest-Magurele, lifov, PO Bax MG-6,

Controlied copy Uncontrolled copy
Copy no.:
ENDORSED BY
Name loan Dancy
| Position 0L R
Signature
// CHECKED BY
| Name _ Mihai Rigcd | Mikios Kiss Marius Neagoe Masruri Masruri
| Position Quality assurance engineer HPLS Operating Engineer HPLS Engineer HPLS
l )] team leader O%ilﬂlnm Operating team
| Signature LN, —— T WL Hlaqc — Tont, -
PREPARED BY I
Numele Daniel Ursescu
| Functia G5, 150 Scientific Group
L Leader ) A .
| Signature U .J;

IFIN-HH = All rights reserved ~

Any use or multiplication, either in port or in whole, without the owner’s written approvol is forbidden.

AWi t h
They

organi

Ssi ze

wh a't

res ou

are essenti
zati on, r e
or fi el d

o RO-077125, ROMANIA i o
Phone (+40) 21404 5090 | Fax (+40) 21 404 5099

'“h"‘ !Hrﬂll.lll-wla m“..p”

APPROVED BY
Calin Ur
Technical Director
Work Procedure
Laser safety system operation procedure for HPLS
experiments

code: PL/ELI-NP/LSD/03 /revision: 0
Effective Date: 19 0 J0d0 .

Controlled copy
Copy no.:

ENDORSED BY
Name loan Dansm j

[IUncunlraﬂea‘ copy

" Position LSD Legder ~ B | - - o - -
Slgnamre - N - N o - T
/ 7 CHECKED BY
| Name ,ruma- Rigcd Radu Moldoveanu Lidia Viiscscu
Position Quality assurance engineer Health and Safety Officer £L1-NP | Deputy Laser safery (
‘&lﬂltule | A‘ < ﬁ o <o - Brrf}u LSD
L (2 | b
[ PREPARED BY
| Numele | Daniel Ursescu
Functia Cs 1, LD Scientific Groug
Signature = -

IFIN-HH ~ All rights reserved ~
Any use or multiplication, either in part or in whole, without the owner’s written approval is forbidden.
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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 iIssues and resume operation as soon as
possible.

Pr el

mi nary Che

nuclear physics

S

PRELIMINARY CHECK RESULTS FOR OPERATION OF LASER SYSTEMS

meli

nuclear physics

DATE

Monday, 17 Nov 25

meli

DATA NETWORK

nuclear physics

COMPRESSED AIR, UPS 0K
ENVIRONEMENT -
LASER SAFETY OFFICER OK
ARM A HPLS ARM ARM B
FE 2 FRONT END FE 2
0K DIAGNOSTIC, SUPERVISION OK
- 100TW OUTPUT -
0K 1PW OUTPUT &
= 10PW OUTPUT 0K
OK START SHOT DIRECTOR Clearance OK START

N/A

Reason for Not Started

NA
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System Startup €l
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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.

THALES

- - T — T
PLS BeamA e FLS i
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Opt i lz

nuclear physics

The essence of conducting good experiments lies
i n the operatorso attent
divided so that each member is responsible for a
part of a subsystem, while the Shot Director
oversees the harmonization of the subsystems
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