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Timeline

• NEDA (phase 1) was constructed in years 2007-2018

• NEDA in 2018 was used with AGATA@GANIL 

• NEDA is now moved to HIL for experiments with EAGLE

• NEDA goes to LNL to be coupled to AGATA in the 2nd half of 
2023

• In future NEDA can be used with EXOGAM2, GALILEO, PARIS, 
etc, for experiments with high intensity stable and radioactive 
ion beams
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Sims and measurements for 
optimum det & PMT
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Ultimate goal

355 identical detectors,
covering 2π,π,
EJ301 scintillator
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Light matters!

Neutron Wall: 
~1300   new    1998 
    472π,    av. 01.2π,018

1800    – Bicron 5”x5”

(~ angle with respect to beam)
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n/g discrimination 
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n selection

EXOGAM experiment: 58Ni (240 MeV) + 54Fe

no gate on 
neutrons

1n gated

4p

3pn
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AGATA-NEDA 
experiments at GANIL

E. Clement: Octupoles and 
Quadrupoles in Xenons

E. Clement: Octupoles and 
Quadrupoles in Xenons

A. Boso: 71Kr – 71Br: 
isospin symmetry, 
shape coexistence

A. Boso: 71Kr – 71Br: 
isospin symmetry, 
shape coexistence

B. Cederwall:
88Ru – T = 0 pairing

B. Cederwall:
88Ru – T = 0 pairing

J. Nyberg, M. Palacz: 
102,103Sn n-n, SPE, 

N=Z=50 ex.

J. Nyberg, M. Palacz: 
102,103Sn n-n, SPE, 

N=Z=50 ex.

S. Lenzi: A=63 
isospin symmetry

S. Lenzi: A=63 
isospin symmetry

NEDA w ŚLCJ, G. Jaworski, Seminarium ŚLCJ, Warszawa, 23.06.2021

Five AGATA-NEDA
experiments were run
April-July 2π,018

Papers published so far:

B. Cederwall et al. Phys.Rev.Lett. 12π,4, 
062π,501 (2π,02π,0)

X .Liu et al. Phys.Rev. C 104, L02π,1302π, 
(2π,02π,1)



Performance at GANIL  (E703 experiment)
50Cr (175 MeV)  +  58Ni → 108Te  (CN)
ε

n 
 = 0.3   ε

2n 
 ≈  0.06   P(γ→n) ≈ 0.001   P(1n→2n) ≈ 5*10-4 

2n 
gated

104Sn 104Sn

104Sn
104Sn

104Sn

Total fusion x-section ≈ 300 mb
104Sn  produced with the emission of 2p2n       σ(104Sn) ≈ 0.5 mb

NEDA w ŚLCJ, G. Jaworski, Seminarium ŚLCJ, Warszawa, 23.06.2021



NEEDLE  2022-2023

Drawing by B. Radomyski

EAGLE:
• 5 dets @ 101º
• 5 dets @ 117º
• 5 dets @ 143º

NEDA:
•   6 dets ~0º
• 15 dets @ 37º
• 15 dets @ 63º 
• 15 dets @ 79º
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Efficiencies

Basic parameters:

• EAGLE: 15 det. ACS HPGe 
eff(g) = 1.5% @1.3 MeV

• NEDA: 51 det. 
eff(1n) = 20-25%, eff(2n) = 3%

• NEEDLE: eff(gg2n) = 6.75e-6

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021

Geant 4 
model



Other ancillaries

● DIAMANT – charged particle detector

● Electron spectrometer

● plunger(s)
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Beams

58Ni in spe...
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During the workshop: 8 LoI presented, ~11 measurements (beam-target combinations)

New LoIs are welcome any time.

Proposals are needed soon (PAC early 2π,02π,2π,).



NEEDLE – 
Schedule

• NEDA detectors and associated equipment to be transported in mid 
Nov. 2021

• Mechanical adaptation – ongoing – to be finished in Dec. 2021
Purchases of needed electronics etc – ongoing…

• Installation, configuration of the electronics, tests on the sources – 
asap – early 2022.

• 1st PAC – first half of 2022 (possible 2nd PAC fall 2022).

• Comissioning

• Experimental campaigns – 2nd half of 2022, 1st half of 2023

• 2nd half of 2023 – NEDA goes to LNL
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Summary

It's good for you!

Acnowledgment:  Polish contribution to 
NEDA, studies of proton-rich nuclei, 
and installation of NEDA at HIL 
is supported by NCN grants: 
2π,017/2π,5/B/ST2π,/01569    (OPUS)
2π,02π,0/39/D/ST2π,/00466    (SONATA)

• 59 high quality neutron detectors constructed

• Versetile, 70% int.efficiency, excellent NGD

• NEEDLE: 1st PAC – first half of 2022.

• NEEDLE: campaigns – 2nd half of 2022, 1st half of 2023

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021
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NEEDLE Workshop
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NEDA and DIAMANT

2n 
gated

2n2p  gated



Read-out – NEEDLE
NEDA: Caen V1725 x4 with DPP-PSD
EAGLE: V1725 x2 with DPP-PHA

• 250 MHz, 14 bit
• 16-ch VME modules:

- MCX connectors
• Dynamic range 0.5 and 2 Vpp 

+ setable DC offset
• DPP algorithms implemented in FPGA: 

PHA, PSD
• Read-out – optical link (and VME64)
• 16 programmable LVDS I/Os
• Daisy chain possibility
• COMPASS, C & LabVIEW libraries

NEDA: Amplitude limiters needed

xdaq based 
DAQ

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021



p(7Li,n)7Be
LICORNE @ ALTO

FOM = 1.88 for (50-200) keVee



Construction

NEDA

20 ns

Quality starts from the initial signal.Quality starts from the initial signal.

NWall

z 10 ns



    /  

EAGLE

A flexible array able 
to accomodate up to 
30 HPGe detectors 
with ACS shields, 
anc ancillary devices

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021



    /  

The EAGLE array
● Truncated icosahedron:

– 2π,0 hexagonal faces,  
4x5 theta angle rings: 
37°, 79°, 101°, 143° 

– 10 pentagonal faces   2π,x5 rings:  63°, 117°
● Minimum distance target-detector (collimator):

hexagon:  ~  11cm     eff=0.001 at 1.3 MeV per det. 
pentagon:  ~ 15 cm    eff=0.0008 

● Solid angle covered by one detector at minimum 
distance:   0.0075

● Detectors at HIL:
loan from GAMMAPOOL of 17 HPGe EUROBALL 
phase 1 detectors with 15 ACS (80%)
19 smaller HPGe’s  (2π,0 to 40%) 

beam

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021



Mechanics

Drawings by B. Radomyski
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Mechanics
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Mechanics

min r ≈ 450 mm
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n selection

Neutron Shell

Neutron Wall

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021



Why a new array?
An example:
Attempt to study 100In – 1n 1p-1 outside 100Sn
3n evaporation channel – the only 3n case with NWall (+ EUROBALL)

100In not observed, but observation only a matter of statistics.
20x statistics:  a year with EXOGAM + NWall,→ a year with EXOGAM + NWall,

ch.p. veto
3n gate

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021



Single cell



Scintillator
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Prototype



Detector production



Detector production



Characterisation

NPE (av. 58) = 2850(100) / MeVee



Characterisation

NEDA #21



ToF
RF Input

To GTS Tree

→ a year with EXOGAM + NWall, NUMEXO2π, board 
→ a year with EXOGAM + NWall, GTS on board
→ a year with EXOGAM + NWall, GTS logic trigger 
tree
→ a year with EXOGAM + NWall, 2π,00 MHz, 14 b 
     (11.3 enob) 
   Mezzanines FADC

Electronics



Digital NGD online



n multiplicity 
selection

36Ar + 16O  → a year with EXOGAM + NWall, 52Fe*

2pn–49Cr

p2n–49Mn



Read-out – with DIA

• 2x Caen V1725 for EAGLE
4x Caen V1725 for NEDA

• 5x NUMEXO2 for DIAMANT

• AGAVA to merge to systems

• GTS tree to synchronize
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NEEDLE – 
Schedule

• NEDA detectors and associated equipment to be transported in mid 
Nov. 2021

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021



Root

FiFo

FiFo FiFo FiFo FiFo

FiFo
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Flexible distance
50 cm  –  Ω= 0.264*4π  str.

60 cm  –  Ω= 0.197*4π  str.

NEDA @ HIL, G. Jaworski, NTNPD Workshop, 25.10.2021
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