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Summary of the 2021 GDED activities
ÅImplementation of the experimental setups for ɹ-beam experiments (8 TDRs)
ÅVEGA TDR 1: Nuclear Resonance Fluorescence experiments (ELIADE) ςIN FINAL STAGE
ÅVEGA TDR 2: Gamma-rays above the neutron threshold experiments (ELIGANTs) ςFINALIZED 
ÅVEGA TDR 3: Charged-particle detection experiments (ELISSA, mini-TPC and ELITPC) ςADVANCING
ÅVEGA TDR 4: Photo-fission experiments (ELI-BIC, ELITHGEM and ELISOL) ςADVANCING
ÅGamma-beam applications
ÅVEGA TDR 5.1: Material studies with positron beams (ELIPS) ςIN FINAL STAGE
ÅVEGA TDR 5.2: NRF industrial applications (ELIGIA) ςFINALIZED 
ÅVEGA TDR 5.3: Medical applications (ELIAS) ςADVANCING

ÅPreparation of competitive in-house scientific program in fundamental research and 
applications ςONGOING
ÅRecruitment of a competent in-house research team ς2019/2020 crisis was resolved
ÅEstablishment of prospective scientific collaborations in Romania and from around the 

globe ςONGOING: PANDORA (RCNP Osaka and iThembaLabs), GF (CERN), FRS-IC (GSI), 
FLNR (JINR Dubna), 2021 India Vision Plan in Nuclear Physics
ÅTraining of the next generation researchers in Nuclear Photonics ς17 students(44% of 

the staff)

GDED



Resources for the implementation of the TDRs 
related to the ɹ-beam experiments in 2020

ÅBudget in 2021
ÅELI-NP ς350 kϵ; Nucleuς4 062 kRON; 2 X ELI-RO ς230 kRON

ÅManpower
ÅAt the beginning of 2021: 22.1 FTE

ÅAt the end of 2020: 32.2 FTE
ÅSenior scientists (5 FTE) ς4 at ELI-NP and 1 abroad 

ÅJunior scientists and post-docs (12.2 FTE) ς12 at ELI-NP (one at 20%) and 1 abroad 

ÅEngineers and technicians (3.5 FTE) ς4 at ELI-NP (one at 50%) 

ÅPhD students (7 FTE) ς7 

ÅPhysicist (1 FTE) ς1 MS student

ÅTechnicians (4.5 FTE) ς9 BA students from UB and UPB

GDED



GDED staff (39 people, 17 students)
ÅD.L. Balabanski, CS I ςHead of Department
ÅP. Constantin, CS III ςDeputy Head of Department
ÅA. Oberstedt, CS I (not at ELI-NP for more than 2 years)

ÅN. Djourelov, V. Iancu, CS II
ÅM. Cuciuc, D. Kahl, H. Pai, P.-A. Söderström, D. Testov, T. Tozar, N. Tsoneva, G. Suliman, Yi 

Xu, CS III
ÅG. Turturica, CS
ÅV. Vasilca, A. Dahl ςpost-docs
ÅS. Aogaki, G. Ciocan, T. Roman, A. Rotaruςengineers
ÅE. Boicu, A. Gherghe, T. Madgearu, D. Nichita, A. State, A. Spataru, F. Zhu ςPhD students
ÅC. NedelcuςMS student /physicist/ 
ÅS.R. Ban, M. Brezeanu, R. Corbu, A. Covali, A. Gutoiu, G. Nitescu, A. Pencu, O. Serbu,   A. 

VasileςBA students /technicians/
ÅE. Tracz ςresearch assistant

GDED



Part I

Experimental setups



ADVANCE
ÅELIADE(D. Testov, A. Dahl): detector tests ongoing

Åmini-TPC(D. Kahl, S. Aogaki): test program established; proposal for 
in-beam tests in preparation

ÅELITPC(D. Kahl): project funded @ UW; procurement of gas-handling 
system is ongoing

ÅELI-BIC, ELITHGEM(A. Oberstedt (?), M. Cuciuc): the prototyping 
contract with ATOMKI is closed; the implementation of the arrays has 
started

ÅELISSA(C. Matei, H. Pai): end-cup on hold; approved test experiment 
at IFIN-HH to be done in 2022

ÅELIAS(V. Iancu, V. Vasilca): tender ongoing

ÅELIPS(N. Djourelov, A. Gherghe): implementation is ongoing

ÅDELILA(S. Aogaki, M. Cuciuc): development is ongoing

Major problem: missing qualified manpower !!!



TDR/G4 comparison for top energy gamma and 0.7mm collimation:
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Simulated spectrum and beam spot at 10 m:

highest energy, various collimation apertures

Geant4 VEGA simulator (P. Constantin)

Gamma beam Geant4 module:

1. electron beam ïlaser beam 

Compton

interaction

2. collimation system (beam stopper,

neutron shield, collimator)



Nuclear Resonance Fluorescence: ELIADE array
primary observables:

-ɹray energies
-ɹray intensities
ʴ cɹoincidences

-ɹray angular distributions
-ɹray polarization

deduced quantities
-ɹray multipolarities

level energies and level scheme
spin and parity of levels
-ɹdecay branching ratios

K quantum numbers of levels
-ɹray multipole mixing ratios

integrated (ɹ , )ɹ cross sections
partial and total decay widths

transition and excitation strength

ʊ= 60 mm
d = 90 mm

D. Testov, G. Suliaman
A. Dhal + students



Status of ELIADE 2021: E8

Overhead trays are installed

Cables for 4 clovers are ready

E8

New LN2 cooling installed 

Monitoring and alarming 

system is ready (monitor, 

actions: sim-call, force 

filling, shut-down)
work of G. Nitescu

Crane is operational

Clover annealing: 

3 + 2 

finalized in  

December 2021



Status of ELIADE 2021: detector tests & characterization
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work of S.R. Ban and M. Brezeanu



Status of ELIADE 2021: simulations for ACS

- Validation of simulated CsI and 

BGO spectra

- Evaluation of the effect of ACS 

on HPGe spectra 
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results from Fan Zhu

direct

Compton 
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Simulation for 1 Clover 



Status of ELIADE 2021: DELILA (daq)
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Browser-based interface 
- DAQ for 1 Clover (40 channels) ïdone

- before end 2021: scale to 4 clovers

- verifying time coincidence

- implementing add-back procidures

Sub-domain architecture of DAQ
1 clover + ACS

S. Aogaki



In-beam test of the ELIADE detectors

L Capponi, A Kusoglu et al., JINST 16, T12001 (2021)

T1/2 = 756(14) ns

103.6 keV, 130La



design:F Camera et al,
Rom Rep Phys 68 (2018)
simulations:M Krzysiek, 
NIM A 916 (2019) 
tests:P-A Söderström,
NIM A 1027 (2022) 

Above the particle threshold: ELIGANT-GN
study (ɹ ΣɹύΣ όʴΣ nɹ), (ʴΣn), and (ɹ ,xn) reactions

36 1.6 liter EJ-301 + Hamamatsu 4144

мр о  Ȅ о  [ŀ.Ǌ3:Ce + Hamamatsu R11973
15 о  Ȅ о  CeBr3 + Hamamatsu R6233+100
4 о  Ȅ о  CeBr3 + Hamamatsu R11973

25 GS20 + ETL 9821 FKLB

P-A Söderstöm



ELIGANTs: COMMISSIONEDNext steps: 
Campaign with the scintillation detectors @ 9 MV tandem 
and an in-beam test of a digital DAQ (beamtimeJan.-June 
2022; 
(p,n) cross-section measurements with ELIGANT-TN and test 
of a digital DAQ

P.-A. Soederstroem



¸ Efficiency of the 
gamma-detector array 
simulated and 
confirmed with 
standard sources

¸ Around 8% at 500 keV, 
1% at 10 MeV

¸ High-energy 
performance and 
linearity evaluated up to 
9 MeV with Pu/Be/Ni 
source



¸ High-energy neutrons 
from 252Cf spontaneous 
fission measured in the 
EJ-301 liquid 
scintillators

¸ Clean neutron 
identification well 
separated from 
gammas

¸ Efficiency consistent 
with simulations



¸ Low-energy neutrons 
from 252Cf 
spontaneous fission 
measured in the GS-
20 lithium-glass 
scintillators

¸ Resonance peak 
around 250 keV in 6Li

¸ Efficiency consistent 
with simulations



¸ Neutron detectors 
characterised for cross-talk 
using PuBe and 252Cf 
sources

¸ Multiplicity based fission 
trigger, neutron 
identification, detector 
alignment and coincidences, 
all working together

¸ Neutron angular correlations 
reproduced

¸ In principle, ELIGANT-GN 
ready to take beam



Photoneutronreactions @ ELI-NP: ELIGANT-TN

courtesy: M. Kzysiek, P.-A. Söderström



¸ Moderated 3He array consisting of 28 gas tubes

¸ Pressure in the tubes 12 bar

¸ Approximately 40% efficiency up to 2.5 MeV

¸ Efficiency simulated in Geant4 and MCNP

¸ Simulations confirmed with a PuBe neutron source (blue)

¸ Average energy of the neutrons extracted from the ring ratio



ELIGANT-TN Hardware
oNew digital data acquisition for 3He proportional counters requires 

single-ended signals

oMPR-16 preamplifiers provide differential signals

o16-channel differential-to-single-ended converters using high slew 
rate op-amps have been designed, simulated and produced



Catalin Matei ςother duties
Haridas Pai ςfrom Dec. 2021
Teodora Petruse ςJan. 2022

PROJECT RESTARTED



Active target experiments @ ELI-NP: mini-TPC, ELITPC

mini-TPC: 256 channel GET readout
ELITPC: 1024 channel GET readout 

PLAN: 

use the mini-TPC to test 
other active targets

D. Khal, 
O. Serbu



ELITPC (detailed planning agreed with U. Warsaw)

ÅU. Warsaw obtained funding ELITPC: vacuum chamber, cage electrodes 
and detection unit; ELI-NP to provide the readout electronics (existing) 
and the vacuum and gas-handling system (to be finalized) 

ÅGas-handling system designed (T. Roman) and is under implementation 
for the mini-TPC; still needs to be adjusted for the ELITPC  

ELI-NP active-target team
D. Kahl ςgroup leader
M. Cuciuc ςelectronics, DAQ
S. Aogaki ςelectronics, DAQ
T. Roman ςvacuum, gas systems
G. Ciocan ςmechanical engineer
A. State ςautomation engineer
O. SerbuςBA student
+ two open positions



Photo-fission: ELI-BIG and ELITHGEM

235U(nth,f) and 252CF (sf): Performance test of BIC + DE-E telescope



Photo-fission at ELI-NP
Implementation status

Item

ELI-BIC
(× 4)

ELITHGEM

Initial construction: one chamber almost ready,
remaining three are not --> 
to be finalized at ELI-NP

to be fully equipped with THGEM 
detectors --> ELI-NP

Test experiment: November 2018: one 
chamber at ATOMKI

Final construction: to be completed at ELI-NP

Detectors: DSSDs are tested 
(by Luca Guardo)

Support platforms: design ready by Emil Udup, waiting for additional drawings from 
ATOMKI, to be built at ELI-NP

ELI-NP photofissionteam
A. Oberstedt ςgroup leader
M. Cuciuc ςelectronics, DAQ
S. Aogaki ςelectronics, DAQ
T. Roman ςvacuum, gas systems
G. Ciocan ςmechanical engineer
E. Udup ςmechanical engineer
A. State ςautomation engineer
+ two open positions
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ELIAS

Vlad Vasilca

ELIAS Irradiation Station



˨8ZM z˩ MÿēúÙÿÙĀġÀġíĆĀ zÎëÙÓĥúÙ

Intense gamma beam irradiation system for solid targets
V SEAP/SICAP public acquisition listing went live on 5 th March 2021

Ç Offer submission deadline extended until 28 th October 2021

Ç Technical Design Report (TDR) delivery estimated for February- March 2022

Ç Full irradiation system delivery estimated for August - September 2022

Ç Site Acceptance Test (SAT) and staff training estimated for August- September 
2022

KsGÙ ÓÙġÙÎġĆĖ æĆĖ ġëÙ ˨8ZM z˩ ĖÀÓíĆÿÙġĖĴ ĚĥÌĚġÀġíĆĀ
Ç Not yet available at the present time

Ç Can be acquired separately at a later date

Ç Can use one of the already available HPGe detectors in the meantime

V. Iancu, V. Vasilca, T. Tozar



Cultural 
Heritage

Special Nuclear 
Materials

Industrial CT

A. Active interrogation ςNuclear  resonance fluorescence
Å In collaboration with the ELIADE group

B. High resolution radiography  and tomography imaging

Density screening2

39K, 40Ca

NRF + CT: 
Elemental/isoto
pic maps 

Nuclear fuel1

Aim: Use the gamma beam as a probe to study the structural properties  and the 
elemental composition of industrial objects  

Gamma Beam Industrial Applications: ELIGIA

V. Iancu, G. Turturica



IMPLEMENTATION STATUS:

ÅPositioning systems and 
detectors available

ÅDAQ and control system ready for 
pencil beam CT 

ÅNext tasks: DAQ for current 
mode; finalize 2D imaging station

Gamma Beam Industrial Applications ïELIGIA: Equipment & Status

Á Two experimental setups: pencil-beam CT and cone-beam  CT, large volume scintillators

Á Spatial resolution less than mm in objects up 150 kg

Á In house developed control system and DAQ for radiography and CT 

Aim: Use the gamma beam as a probe to study the structural properties  and the 
elemental composition of industrial objects  

Gamma-ray radiography and CT 

Pencil beam CT 90%

ά/ƻƴŜ ōŜŀƳέ /¢70%

scanning of 
PuBeNisource



ELIPS (ELI -np Positron Source) status Sept. 2021

Done
ÅELIPS3Dmodelfor ERA2 andGSRallocationςredesigned
ÅCMAwith VEGAparameters- simulated
ÅVacuumhardwarefor the end-stationsand the transport

line, power supplies,control electronics,vacuumpumps,
detectors,anddataacquisitionelectronics- purchased.
ÅVacuumpumps- tested
ÅBeammonitor - tested
ÅXPSand AESfrom the XPS/AES/PAESspectrometer -

operational
ÅDetectors(HPGe, BaF2(No.1), MCP) - tested
ÅTransporttubes- with mountedsolenoids
ÅMost of the coilsfor the transportmagneticfield - ready
ÅSampleloadlocks- in production
ÅControlsoftwareςa greatpart completed,in progress

Team
ÅNikolayDjourelov,Dr. Habil., CSII,groupleader
ÅAndreaSerban,PhDstudent,XPS/AES/PAES
ÅAndreiCovali, student(joinedJune2021)
ÅCosminaNedelcu, student(joinedSept. 2021)



CMA with VEGA parameters - simulated

CMA with holes

Conclusion: 

With VEGA we expect 4 times higher slow 

e+ intensity than estimated for EGS GBS!

N. Djourelov



The vacuum hardware for the end-stations and the transport line, power supplies, control 

electronics, vacuum pumps, detectors, and data acquisition electronics - purchased. 

Vacuum pumps - tested

& etc.

10-9 mbar

Ion pump

TMP 10-8 mbar

Beam monitor with CCD camera ïtested with electrons

Digital DAQ


