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Basic facts about the 
Institute

Mintaszöveg szerkesztése
Második szint

● Harmadik szint
● Negyedik szint

● Ötödik szint

At present the Institute employs 186 persons. The total budget  for 
the last year was 1235 million Hungarian Forints (~ 4 M€). 

Affliation of 
personnel to units of 
organization 

Composition of personnel
Composition of the 
budget of the 
Institute.
MTA: Hungarian 
Academy of 
Sciences
OTKA: National Fund 
for Scientific 
Research
OM: Ministry of 
Education



Our first director (Alexander 
Szalay) was a postdoc of Lord 

Rutherford in Cambridge at 1936



MGC Cyclotron of ATOMKI
An efficient and versatile tool for research and applications

Main beam parameters

Particle beam      Energy [MeV]    Intensity 
[mA]

     proton                 2.5 – 18               40
     deuteron               1  -  10               40
     He-3                     4  -  26               10
     alpha                    2  -  20               20

Energy spread of extracted beam: < 
3*10-3

Energy spread of analyzed beam: < 10-3

External target locations:  8 horizontal
                                          1 vertical                                                  Main fields of utilization

   Physics research                       Medical applications                 Industrial 
applications    

Nuclear spectroscopy                     SPECT-isotopes                   TLA for wear 
studies 
Nuclear astrophysics                      PET-isotopes                        CVD Diamond 
irradiations
Nuclear data measurements          Target technology                 Radiation 
damage studies

Statistics of operation

Layout of the beam transport 
system

The variable energy compact cyclotron Target locations for industrial applications



K value 80 (26)

Angle of the focal 
plane 45o

Length of the focal 
plane 120 cm

Length of the Si 
detector 72 cm

resolution 1 mm

bending radius 40 - 90 cm

Max field 1.6 (0.8) T

Max solid angle 5.4 msr

Energy range 
Emax/Emin 4.8

Horizontal 
magnification 0.34

Vertical 
magnification 1.7 - 3.3

Energy dispersion 
Δx/ΔE/E 10 mm/%

Energy resolution 
ΔE/E 1x10-3

Nuclear-  and astrophysics 
Laboratory
(http://www.atomki.hu/muszerek/facilities.html)



Super (SD)- and 
hyperdeformed  (HD) 
nuclear states before 

fission

Mintaszöveg szerkesztése
Második szint

● Harmadik szint
● Negyedik szint
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Experiments in Munich and 
in Karlsruhe

Mintaszöveg szerkesztése
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 R3B, 
EXL 

Planned geometry of 
the LENA  detector 

 Development of a new 
Time-of-Flight neutron spectrometer 

(LENA) in Atomki
for studying Giant Resonances  and 

neutron skins

Isovector GR’s in 
unstable nuclei 
(Macroscopic & microscopic info, 
nuclear astrophysics)  



Accepted SIS  
proposal :
S408 Constraining the 
symmetry energy of the EoS 
by precise neutron-skin 
thickness measurements

NEUTRON SKIN

Participation in the 
R3B (Reactions with 
Relativistic 
Radioactive Beams)
and EXL 
collaborations at 
GSI

Future plans for 
FAIR  a state-of-the-
art accelerator 
complex in Europe



Collapse of the N=28 shell closure in 42Si. 

Exciting isomers from the first stopped-beam RISING campaign. 

Single-particle behavior at N=126: Isomeric decays in neutron-rich 204Pt. 

Isomeric states in 208Hg and 209Tl populated in fragmentation of 238U. 

Evolution of the N=82 shell gap below 132Sn inferred from core excited states in 131In. 

Recent prosals

· T. Aumann (S393) Neutron-rich Nuclei at and Beyond the Dripline in the Range Z=4 to 
Z=10Studied in Kinematically Complete Measurements of Direct Reactions at Relativistic Energies

· N. Kalantar (E105) Start up of part of the EXL physics program with 56Ni

· R. Reifarth (S405) 64Ni(p,n) reaction measurements in inverse kinematics at the LAND/R3B setup 
in Cave C

· A.Krasznahorkay (S408) Constraining the symmetry energy of the EoS by precise neutron-skin 
thickness measurements

· T. Aumann (S412) Isovector and isoscalar electric dipole and quadrupole response of neutronrich 
Sn nuclei

Experiments at GSI, 
Germany



DIAMANT, light charged particle detector system 

3 mm thich CsI detectors, with photodiode readout 
Charge sensitive preamps + VXI electronics 

Energy resolution (5.5 
MeV for α-particles) 2%

Efficiency for protons 70%

Efficiency for α-particles 50%



DIAMANT: a high-
granularity ancillary 
detector array  of ~80 
pcs of CsI(Tl) 
scintillators 
(EUROBALL)

Efficiency:[% of 4π]

γεοµετριχαλ:    ≈  90

δετ. προτονσ:  ≈  70

δετ. αλπηασ:  ≈  50  The CsI detectors 

The VXI signal processor card of DIAMANT

α 
παρτιχλεσ

Protons
Deuterons

γ Ραψσ 
(ΧσΙ)

γ Ραψσ (ΠΙΝ−
διοδε)

        Example 2D spectrum of a 
CsI crystal

Motivations in detector R&D:

- Traditions of instrumental developments in ATOMKI
production of state-of-the-art detectors and electronics

- Involvement of researchers in physics at large-scale facilities
Contributions to 'mile-stone' experiments abroad and at home

      (study of nuclei under extreme conditions: super- and  hyper-
deformation, neutron-skin and halo, etc)



  Published in:  Nature 469, 68-71 (2011) 

Members of the Hungarian team



36Ar (111 MeV)

10 pnA

Coupling of powerful detector systems
EXOGAM + DIAMANT + NeutronWall

2 weeks of beamtime

58Ni target: 
   enriched to 99.83%

EXOGAM 

11 clovers, select γγ-coincidences 80 CsI, reject charged-particle channels

 DIAMANT

NeutronWall 

50 liquid scintillators, to select the 
2n-channel; n-γ discrimination

   realized by TOF + ZCO



The proposed level 
scheme of 92Pd

First identification of excited states in 92Pd

 γγ + 2n-selection + “no charged particles” 
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Test of reaction channels

Three new γ-rays 
assigned to 92Pd

 - in coinc. with 2 

neutrons

 - charged particle veto

 - mutually coincident γ-s

 - contaminants 

excluded



1. - energy-systematics can only be reproduced by 
assuming dominant T=0 isoscalar np-pairing;

- (g9/2)-2, “fully aligned” Jπ = 9+ pn pairs are dominant;
(strong attractive pn-interaction: overlap orbitals)

- such Jπ = 9+ pairs couple into np-np quartets: 
deuteron-like, T=0 isoscalar pn-pairs have 
dominance in determining the structure of 92Pd; 

ground state: coupling of “fully aligned” pn-pairs 
w. opposit spin (np-quartets)

excited states: spin-alignment of the quartets

 2. Illustration of quartet-states; the “spin-alignment” scheme: “Stretch-
scheme” (?)

 pn-hole quartets  

92Pd:  100Sn – 4n, – 4p

 pp-hole pairs

96Pd:  100Sn – 
4p 

n-s & p-s all in g9/2 ! 

Ch. Qi et al.: Phys. Rev. C84,021301(R) 2011

B(E2)'s should 
be measured!

Danos & Gillet: Phys. Rev. 161,(1967) 1034]

 

Interpretation: New spin-aligned np coupling scheme in 92Pd





The 78.8 cm inner diameter scattering chamber is equipped with 2 
independently controlled wheel which can hold up to 10 silicon 
detectors

Scattering chamber equipped 
with Si detector telescopes



Gamma spectrometers: CLOVER with BGO 
anti-Comton shield,  high efficiency (100 %) Ge 
spectrometersVolume 470 cm3

Efficiency (@ 1332 keV, in add-back mode) 125 %

Energy resolution (@ 1332 keV) ~ 2.2 keV

Compton supression ~ 3



High energy (5-20 MeV) electron-positron pair 
spectrometer 

(Multi wire proportional counters for localization of impact spots, and 
ΔE-E plastic scintillator telescopes for identification of particles and 
measurement of their energy) Time resolution < 1 ns

Angular 
resolution

< 3o

Energy 
resolution

< 10%

Coincidency 
efficiency 2 - 3 %

Searching for a new 
elusive boson in nuclear 
transitions



A Compact Positron Electron spectrometer  (COPE) 
for internal pair creation studies (ENSAR support)

MICROMEGAS,
µ-TPC 
technology
for particle 
tracking,
DSP cards for 
readout.

B

Beam

COPE 100:1 
ATLA
S



Identification of the fragments with SPEG

T.o.f

∆E

S.P.E.G.

γ detection74 BaF2 + 4 Ge 
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Experiments at GANIL, 
France



•Shape evolution in heavy sulfur isotopes and erosion of the 
N=28 shell closure. 

•Study of drip line nuclei through two-step fragmentation. 

•N=14 and 16 shell gaps in neutron-rich oxygen isotopes. 

•Collapse of the N=28 shell closure in 42Si.  

Recentl prosals
•S. Grevy  (E567) Coulomb Excitation of the neutron-rich Si 
isotopes
•F. Negoita (E568) Search for decoupling of valence neutrons in 
18C  
•M.N. Harakeh (E605) Investigation of the dipole compression 
mode in 56Ni
• I. Matea (E611) The nature of the pigmy dipole resonance in 
68Ni

Typical research topics we were (are) 
involved at GANIL



44
S

40
Si

∆
E

M/Q

42Si 0.5 
pph

48Ca 250 pnA

44S 150pps

Experiments at RIKEN, 
Japan



 

(3He,t) 
reaction

The experiments were carried out at the Research Center for Nuclear Physics 
(RCNP), Osaka University using the (3He,t) charge exchange reaction.
The energy of tritons was measured with a magnetic spectrometer (Grand 
Raiden) using complete dispersion matching techniques.  The relative energy 
resolution is the best in the world (ΔE/E ≈ 10-5 ).

Tritons

Experiments in 
Osaka, Japan



NSDD – International Network 
of

Nuclear Structure and Decay 
Data

Evaluators

Coordinates: IAEA
Led by: Brookhaven Nat. Lab.
Activity: critical evaluation of
nuclear structure and decay 

data
and their publication in the
ENSDF online database and

in Nuclear Data Sheets

from 2011 ATOMKI is a center
~1 mass chain / year

A = 101 - 105
2 persons, 0.5 FTE

Nuclear-structure data evaluation

Aim: to provide researchers and applications with
         up to date reliable nuclear structure data

Results: from 2009 2 mass chains (2 papers)



Mintaszöveg szerkesztése
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Nuclear Physics in 
Astrophysics 
(2002, 2005)

10th Cluster Model Conference (2012)



Thank you for your attention



Future possibilities
Mintaszöveg szerkesztése
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● Ötödik szint

Beam current, μA 350-750
 
Energy range, MeV   15 - 30 

Energy spread, %        2 

IBA Cyclone 30

The ELI and ELI-
NP 

elektron

Laser
ωlaser γ-rad. ωdiff

(scattered electron)

θdiff



Publications with authors 
(coauthors) from Atomki 

0
2
4
6
8

10
12

Nucl. Phys.
8 permanent + 1-5 
students
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