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Magurele Campus:  National Physics Lab 
The site of ELI

Research Infrastructure 

is located adjacent to the 

IFIN

Magurele

several national 

installations in the field 

of nuclear physics.

Theoretical Physics
Elementary Particles

Lasers, Plasma
Optoelectronics
Material Physics

Earth Physics
Space Sciences

Faculty of Physics

NUCLEAR

Tandem Accelerators 

Cyclotrons

γ Irradiator

Radiation Detectors

Biophysics

Radioisotopes



VVR-S Research Reactor and U-120 Cyclotron (1957)
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ION AGÂRBICEANU (1907 – 1971)

October 20, 1962 – the first Romanian (He-Ne) Laser was 

obtained by a team headed by Prof. Ion Agârbiceanu at 

the Institute of Atomic Physics, Bucharest

The achievement of this He-Ne laser, less than two years after that of Javan, Bennett and Herriott
was a direct consequence of the scientific background (advanced gas spectroscopy - theory and
experiments, vacuum deposition, Fabry-Pérot etalons and radiation detection) of the earlier Laboratory
“Optical Methods in Nuclear Physics” at the Institute of Atomic Physics.

Laurențiu Blănaru, Virgil Vasiliu and Anton Agafiței (from 
left to right)

Courtesy of Acad. Valentin.I. Vlad



Victor Toma
1922 - 2008

Under his guidance a series of 

electronic calculators with 

vacuum tubes  were constructed, 

starting with CIFA-1 (April

1957), CIFA-2 (1959), CIFA-3 

(1960), CIFA-4 (1962)  and then 

on transistors: CET- 500 (1964) 

and CET-501 (1966). 



Major Research Infrastructures

Linear (Tandem) Accelerators

1MV for Mass Spectroscopy

3MV for Ion Beam Analysis

9MV for Basic Research
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Experimental 
Infrastructure in IFIN-HH

9 MV Tandem

ROSPHERE gamma detectors array

1MV  Accelerator Mass Spectrometry

19 MeV Proton Cyclotron for 

production of radioisotopes

Gamma-ray Irradiator

The ever-growing possibilities of using nuclear energy
have led to an increased amount of dangerous fissile
and radioactive materials, nuclear installations,
nuclear equipment, as well as the number of
countries possessing them. As a result, the risk of
unauthorized possession and illicit use of nuclear
materials or radioactive sources for criminal or
terrorist acts has increased. In this context the
Nuclear Forensics is a key tool in response to nuclear
security events which plays an essential role in
advancing the investigation for two main reasons:
criminal prosecution and prevention of further events
by fixing the identified gaps which allowed materials
to escape regulatory control.
Requires a high level of scientific expertize

Nuclear Forensics and Scientific Research
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The IFIN-HH team of nuclear forensics experts is actively involved in the activities of the International Technical Working Group on Nuclear Forensics (ITWG) by participating in 

the Collaborative Materials Exercise and Galaxy Serpent international exercise series, as well as ITWG annual meetings. 

- weight, sizes and geometry - 24 h
- microstructure, morphology (aprox.0.5μm) - 24 h
- microstructure, morphology (≤ 1nm) - 1 week

NUCLEAR MATERIAL IDENTIFICATION

(U, Pu, MOX and their daughter products)

-type of material and isotopic composition - 24h
- age dating - 2 months

- metallic impurities, other elements 

- 1 week

PHYSICAL

CHARACTERISTIC

S

CHEMICAL

CHARACTERISTIC

S

ELEMENTAL

COMPOSITION
ISOTOPIC  

COMPOSITION

- the exact chemical composition of 
the material - 1 week

Nuclear Forensics Exercises
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Detector Laboratory

for CERN and FAIR

GRID Computing (CERN)

Major Research Infrastructures (cont.)

Cyclotron  for 

radiopharmaceuticals studies



Major Research Infrastructures (cont.) National Physics Library
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Nuclear Decommissioning

End state of the decommissioning project of the VVR-S Reactor. Reutilization 

of the building for extension of ELI-NP experimental area. Decommissioning 

activities for VVR-S reactor were performed with own equipment and workers.
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Decommissioning of the Research Reactor (2010-2020)
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Waste management

Radioactive Waste Treatment Plant (STDR)

The management of the non-fuel cycle radioactive wastes from all over 

Romania is centralized at IFIN-HH in Radioactive Waste Treatment Plant.

Radioactive wastes, containing short lived radionuclides, including spent 

sealed sources are collected, treated and conditioned at IFIN-HH before 

final disposal, provided they are satisfying the maximum concentration of 

activity allowed for disposal at Baita Bihor national repository. The long-

lived radioactive wastes including spent sources are stored on site, STDR
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Repository for   Low and 

Medium Activity Radioactive 

Waste (Baita-Bihor)

The Radioactive Waste Processing Facility



Building the  ALICE-TRD Subdetector
together with GSI-Darmstadt, JINR-Dubna, IK-Frankfurt 
and PI-Heidelberg. 
According to the TRD Technical Design Report, initially 
108 modules, covering an area of 147 sqm and having 232,000 
read-out channels, have been constructed and tested at 
NIHAM Centre of Excellence (Prof. Mihai Petrovici et al.) 
- followed by an overtask of 22 modules, representing 24% of 
the total 540 modules.

The most substantial contribution of a Romanian research institute to a large international collaboration 

Hadron Physics Department -IFIN-HH
Contribution to ALICE Experiment @ LHC

Highlights
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Technological irradiation and more 

Another application is Radiation processing, a 
technique for modifying the properties of 
materials by irradiation

With the diverse R&D projects and large irradiations for cultural

heritage, IFIN-HH got an international recognition as leader (main

counterpart) of the IAEA regional cooperation project: “Using Nuclear

Techniques for the Characterisation and Preservation of Cultural

Heritage Artefacts in the European Region” (2007-2014). Following

this project IRASM is hosting fellowships, is organizing trainings

and provides lecturers and experts for the member states.



microBq

BioEval

Monitoring; modeling; predictions/forecasts

Life and Environmental Sciences
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SISTEM DE ALERTARE TIMPURIE SI ASISTARE COMPUTERIZATA A DECIZIILOR, BAZAT 
PE EVALUAREA ANTICIPATIVA A DINAMICII RAPIDE A VULNERABILITATILOR INDUSE 

IN TERITORIU DE OBIECTIVELE NUCLEARE

•Risk assessment in real time in ordinary or 
emergency situations: Nuclear, chemical, 
health … threats
•Provides data to decision factors: local, 
national, regional
•Public awareness

A coherent, multidisciplinary, stakeholder-oriented and practical software platform for monitoring vulnerabilities induced in 
people, natural environment, infrastructure and assets by nuclear facilities and events, with a pronounced preoccupation for 
precautionary, anticipatory assessment and early warning.
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Services and small scale manufacturing 

Specialized services

1.Accelerated particle beams

2.Radwaste collection, confinement and storage

3.Irradiation treatment of products and materials

4.Legal metrology in ionizing radiations

5.Ionizing radiation methods, technologies and device testing

6.Personnel monitoring for radiation workers

7.Microbiological testing and certification

8.Decommissioning of nuclear facilities, research reactors included

9.Radioactive sample analysis

10.Basic and advanced nuclear training

Small scale manufacturing

1.Radiopharmaceuticals and radiotracers

2.Radioactive sources

Other services

1.Computerization and communications

2.Documentation, editing, printing and publishing

3.Preparation of R&D programs, strategies and studies

IFIN-HH is a public research 

organization dedicated to research and 

development in physical and natural 

sciences, mainly Nuclear Physics and 

Nuclear Engineering, and in related areas 

including:  Astrophysics and Particle 

Physics, Field Theory, Mathematical and 

Computational Physics, Atomic Physics 

and Physics of Condensed Matter, Life 

and Environmental Physics. 



Technology Transfer Direction

LSRI/RO/Academia
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• Projects based financed (around 80% in 2019)

• Workshops, conventions and specialized seminars participation 

and setup

• Entrepreneurial knowledge development 

(Instruments, Intellectual Property Management Best Practices) 

• Promotion of innovation and creativity;

• Direct cooperation with IFIN-HH researchers  

(patent valuation and submitting support, new projects and management of 

innovation, support in contract negotiating, licensing, NDAs) 

• Funding support

(Business angels, Crowdfunding, Microcredits, Venture Capital, Investment 

banks, Governmental programs)

• Mentorship, Advice, Promoting ethics in business
© CTTM IFIN-HH 2019
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Examples of promotion 

Web page

Information about patent application  

List of IFIN-HH patents

List of services rendered by IFIN-HH departments

Patent library 

Printed materials (leaflets, brochures, posters) 

Articles in Newsletter  

Exhibitions and conference participation

Data base with main partners
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Diaspora Start-Up? 

• A line of funding intended for the Romanians living abroad and for 
those recently returned to the country, who want to develop a 
business in a urban areas in Romania

• A program exclusively dedicated to the development of 
entrepreneurship and the setting up of new businesses

• The financial allocation of the call for proposals is EUR 30 million

• The maximum value of a project is EUR 5 million

• The maximum amount of subsidies granted to a beneficiary is 
50,000 euros

• More than 3,000 people followed entrepreneurial education in 2017

• Over 300 SMEs funded in 2017

• Over 600 new jobs created in 2018
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Patents, prototypes and technology services at IFIN-HH

• Last 10 years  35>

• Filing under evaluation 12>

• Prototypes in 2017/2018 8

• Technology services 2017/2018  14

• Not the number of patents but their value 
count (www, touch screen – CERN, cherry tomatoes –
Nahum Kedar, Weizman/Monsanto)
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Services – Key role in Knowledge Transfer and 
important source of revenue for Academia

• Large Scale Research Infrastructure (IFIN-HH, ELI-NP) crucial role 
in offering R&D services

• IFIN-HH has seven “Research Infrastructures of National 
Importance”

• Pay back the investment through 
• Patents filing
• Services provided – Key instrument for self financing, TTO’s priority
• Good practice sharing
• Training
• Open access - Open Hardware License and Open Source Software (ex NVIDIA)
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Magurele High Tech Cluster 

• 90 members:

 55 SMEs

 18 RD&I

 5 Universities

 4 Local authorities

 7 NGOs

 1 Hospital

 It is set up around ELI – NP Project – the largest EU investment in 
large research infrastructure in Central and Eastern Europe

 IT is bottom up initiative 

 It is a Science driven Cluster

 Around 30% of the Romanian research is done on Magurele 
Campus

 Contribution to the development of the region by implementing 
the Danube Strategy with the support of the Ministry of Foreign 
Affairs (Romania and Austria are co-sponsors)

 Develop a multiannual research plan related to lasers and 
connected fields working with the European networks (like EU-
Life)

 Enhance the Council of Innovation for the Down Danube created 
by the Romania – Bulgaria Cross-Border Projects (INNO GATE 21 
and RINNO) in strong connection with the local administrations 
and the national research ministries from both countries

 Education: The researchers – parteners for students
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Investment values

35

Faza 1 Cost €

1. Lucrări de infrastructură (amenajare teren, utilități, căi de acces, parcări, spații verzi etc.) 6.348.716

2. Centrul de transfer tehnologic 5.597.167,38

3. Centrul de inovare 4.423.556,06

4. Muzeul Viitorului 9.296.942,83 

5. Centrul de recreere 357.000

A. Total Costuri construcție și echipamente 26.023.382,27

B. Proiectare, management de proiect, dirigenție de șantier 4.610.991,77

Total A+B: 30.634.374.04

Faza 1 – Total: 30.634.374.04



HEPTech new website

http://www.nipne.ro/heptech/
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Thank you !

Dan Enache
CTTM IFIN-HH

dan.enache@nipne.ro


