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General informations

¢ IFIN-HH = National Laboratory (ANCS)

¢ IFIN-HH located at about 15 km south-west of
Bucharest in ai small town called Magurele (the
pelt-way: off Bucharest)

¢ FN-Tandem Van de Graaff electrostatic accelerator

[/

— legall status) o —
special funds fior malntenance and Operation

» ElN=-Tandem =1974 (IH\VVEC — USA) — several
pPreakaowns (Earthguakes) and Updraces
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¢ 1974 — 2 MV
¢ 2007 — 9 MV

¢ 3 10N sources:

- duoplasmatron (HVEC)
- sputtering (NEC)
- AMS ultraclean (sputtering)

¢ beams: p to Au

(ne neble gases)

¢ eIl and gas
stripping

¢ 7 beamlines
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Costs (ANCS)

¢ Maintenance and ¢ 2006 first major

Operation refurbishing:

~300.000 €/year - 900000
= Vacuum systems

OPEraLOrs &L WOIKSHOPS Power supplies

((salaries, materials) ete.) Infrastructure

SE6

Power (1 008k

IRiraStrUCEURE
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14GHz Electronic Cyclotron Resonance lon
Source (ECRIS)
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Applied Physics (~70% from the available beamtime)

RBS/Channeling (Rutherfiord back-scattering/channeling);
NRA (Nuclear Reaction Analysis)

ERDA (Elastic Recoill Detection Analysis)

PIXE (Particle Induced X-Ray Emission)

AMS, (Accelerator Mass Spectrometry)

Basic research (~305% frrom the available beamtime)

o Highy spinty-ray: SpECtroscopy: With REavy~ion fUSIon-EVaporation
feEletien)s

o Low! spin \V-I-ay SPECtroscopy, WIth (P, N V) FEactions
Beta decay Stuaies
& Astrophysics

\
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RBS, ERDA, NRA




~ Accelerator Mass
Spectroscopy (AMS)

b

s,







® 4 (5) HP Germanivum detectors for gamma-rays
® | (max. 5) detectors for neutrons
® 1 Silicon telescope for charged particles

® Reaction chamber
®  Bauns of accelerated ions

Electronics for detection and data acquisition on computer
Vi ':" ’
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NIM Modules | « CAMAC Modules

Software for data acquisition and processing

Characteristics: The system allows the accumulation (on hard-disk) of a list of “events”
produced in the nuclear reactions produced by the bombardment of some ‘target’ nuclei
with a beam of accelerated ions. The events are temporal coincidences of at least two of
the system'’s detectors, and contain information on the detector number, as well as the
type, energy and time of the detected radiation. After a complex analysis, the data thus
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Multi-purpose gamma-array

¢ Projects 2006

¢ 3 High eff.
(>60%) GelHP

¢ Under construction

20)0)7570)0) ¢
dhtIcompLon
shields
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Nuclei studied in the mass region A=80-100

- stable nuclei

‘ *X - colaboration at GASP, first identification I 48 | -
| *X - GASP colab., new information I
46 *Pd

| *X - studied at Bucharest tandem I 45
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Number of neutrons N
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Evolution of Nuclear Sha_pe

Critical Point Symmetries
X(5), E(5)
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A

Sph. V| X(5) Sym Rotor
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T,,=158 s

12C: 36 MeV,3 pnA, t=250 s, 54Fe: 13mg/cm?, 99%
3HPGe detectors 20% eff.

Singles

Gate on 991 keV
2,0,

Lo dahals
T

1 000 2000

. |
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Specific Infos required in the frame of dLSF initiative (1)

1. SCIENTIFIC MISSION

The mission of the facilities is to carry out competitive
basic and applied scientific research

based on accelerated ion beams and to provide training
opportunities for undergraduate and PhD students,

In collaboration with Romanian Universities.

The current research programme encompasses
Nuclear Structure Physics, Atomic Physics,
Interdisciplinary research on Material Sciences, Biology, Medicine and Ecology.

In the future, a large fraction of the research Programs will be allocated also to

the studies based on Accelerator Mass Spectrometry (AMS) techniques and those
required in Nuclear Astrophysics.
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Specific Infos required in the frame of dLSF initiative (2)

2. BRIEF CHARACTERISE THE FACILITY

Electrostatic Tandem Accelerator operating at voltages up to
9 MV with light and heavy ions.

Continous and chopped beams ; 3 ion sources

( one Duoplasmatron and two Sputtering Hiconex 834);

Gas and foll stripping; 7 experimental beamlines.

Electronic Cyclotron Resonance lon Source,

Microwave frequency: 14.5 GHz;

Mirror field strength, injection/middle/extraction: 1.2 /0.34/1 T ;
Hexapole permanent magnet: Halbach structure, 24 radial segments ;
plasma chamber: 5. cm diameter X (15-25) cm length (variable):
platform voltage: 2 — 50 kV.
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Specific Infos required in the frame of dLSF initiative (3)
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Specific Infos required in the frame of dLSF initiative (4)

4. EXPERIMENTAL INSTRUMENTATION

Gamma rays detectors ( 5 GeHP and 7 Nal(Tl) scintillators);

neutron liquid scintillators, X-rays detectors (Si(Li)) , charged particles detectors (Si),
several reaction chambers. Comercial electronic modules in NIM and CAMMAC
standards. Data Acquisition System based on CAMMAC modules.

Local Area Computer Network with fast INTERNET access.

5. It is a User Facility — recognized officially by the National Agency for Scientific
Research and an appropriate Funding for maintenance and operation is provided.

6. The Facility has no official PAC. Allocation of he Accelerator time is through an
internal committee.

7. The two-year average for the period 2004-2005 is 47 users per year.
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Specific Infos required in the frame oft dLSF initiative (5)

Beamtime distribution ( about )

o (2004-2005): 93% (national users)

¢ (2002-2005) O7%6) (national users)

¢ (2002-2005) 3Y%0  (outside the country)
o (2004-2005): 1% (North-America))

Beamtime reqUests canl be fiermulated by,
dCCESSING the WeEB page
picte: //ezinicldnn. e, fo/rasolireas inieley< nitnm)
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- Nuclear methoeds for studying envirenmental
pollution compoenents

- Applications; off AUCIEar pRYSICs mMethods in
pIelogy and medicing

- Radionuclide metrology,

- NUclear physSiCsimeEtnod for materials
ChiaraCterization

=NUcleINarriromrstapility  d ECay MO EES, COSMIC
ay/srandiiaelities
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¢ Collborations with 14 LLabs and Universities
¢ EURONS:
> AGATA (Advanced Gamma lracking Array)
> EXOCHAP (Improvement of charged particle
and firagment detectors)
> sIBHI (New: ECR Ien Sources)
> SEENET (South-East European Network)
¢ EURISOL

¢ EURANTONE Gamma and high-eneray: protonlirradiation
O optical transmissien materals, Highr sSensitivity,

MEasUrement o FVareogen ISOtOPES IN iokamaik ProjECts

s Member o JINR=Dubna, FAIR
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Duration: 2007 — 2014
Costs: ~1.3 billion €, 25% from international partners
Members: China,, Finland, France, Germany, Greece, India,

italy;, Peland, , RUssia, Spain, Sweden, UK
IEIN=HISE
— Nugclear Stiucture & Astriophysics withf Radioactive Beams
(NUSTAR)

— Steredi Particles Atemic Physicsi Research (SPARE)

— Compressed BamnyoniciViatter (EBivi)
— AntipretenrAnniniatien at BDarmstadi (PANIDA)
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¢ The Bucharest Tandem Accelerator “Small Scale Facility
part of the European Infrastructure”

& to LLarge Scale European Facilities:

More “classical™ directions, which can still' lead to important
contributiens te the field

Ideall places for educating yeung scientists; they gor through
all stages) of an experiment anal really: achieve the desirable
skills needed fior future LLSE groups

AR aprepriate; place ior developing INStrUmERESs OF
experimentalimethods intendeaiior ar LSk

AL Correct balanCErBERWEER PaltICIPatinG At EXPERIMENTS at
ESEanearaevelepinerantiRthoUSER SCIEntic program
EWON/dIESEIMEEtInG




