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™ NeuLAND

New (neu) Large-Area Neutron Detector for R3B
based on experience with the current LAND

detector @ GSI.

Neutron spectrometer designed to detect
neutrons between 0.2-1.0 GeV with high
efficiency and energy resolution.
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Improvement to the existing LAND:

« Dbetter efficiency for low-energy neutrons LR 4
* better multi-hit recognition capability -

«  better energy resolution for invariant mass determination S

3

LAND @ GSI NeuLAND @ FAIR
position resolution o(s) ~3 cm ~1.5cm
ToF resolution oft) 250 ps ~150 ps
detection efficiency 90% at 400 MeV >90% at 400 MeV

multihit capability limited up to 5 neutrons

Size 200 x 200 cm? 250 x 250 cm? (80 mrad)
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i Structure of one NeuLAND submodule
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Figure 5.1.: Technical drawing of NeuLAND submodules together with its
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i From Submodules to the Full Detector

NeuLAND submodule
250(270 incl. light guides)x5x5 cm3

100 submodules
build one double-plane

30 double-plane build up NeuLAND
face sice 250x250 cm?
active depth 300 cm
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™ Full-size NeuLAND detector

Technical design report (submitted 01.11.2011, accepted 18.01.2013)

« 50 + 50 bars of 250 cm length = one double plane, including 100 + 100 fast timing PMT’s
» 30 double planes planned (TDR version)

« Altogether 250 * 250 * 300 cm?3 scintillator volume

» Altogether 6000 fast timing PMT's

» Construction in steps until 2016, as parts are gradually delivered
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i Monte Carlo simulated neutron tracks
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i Monte Carlo simulated performance

high multi-neutron recognition:

600 MeV

generated
% | 1In | 2n | 3n | 4n | 5n
In | 93| 21 | 2 0 0
| Z2n 3 72 31| 5 1
E 3n | 0 6 | 55|32 8
=50 | 0 1 1 T35
6n | 0O 0 0 0 5

high efficiency also for low neutron energies:

E_ [MeV] |Eff. [%]
50| 79
100| 94
150| 95
200| 91
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high resolution at the particle threshold:

T

2] T T
£2000(- -
" c=15keV ]
1500 1 neutron _-
600 MeV 1

35 m distance
1000 to target |
E, =100 keV ]
500 :

i . L
% 02 04

Erel (MeV)
| ! ! ! ! |
3 c=42 keV |
[} L ]

4 neutrons

»tetra-
200~ neutron®
600 MeV |

35 m distance
to target 1
100~ E,e =100 keV ]|

%

1 0-5 1

DRESDEN

Daniel Bemmerer | NeuLAND detector @ FAIR | NEDENSAA meeting, Acireale 20.02.2013 | http://www.hzdr.de

1
E,. (MeV)

.

& -
L) MFMaedrs

Mitglied der Helmholtz-Gemeinschaft



. NeuLAND Prototype tested with 30 MeV electrons @ HZDR ELBE

final shape bars 250 / 270 cm long read-out with affordable PMs
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. In-beam test at GSI (Nov. 2012, experiment S406)

= 150 full-size, final bars
assembled

= Tagged neutrons from
the breakup of the
deuteron

= Test also of several
previously developed
alternative detection
concepts (MRPC-
based)

= Re-calibration of the
existing LAND setup
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& In-beam test at GSI, time resolution with deuterons

%120_ ................. ...................... ...................... 2 I ndf 283.7 /140 |
o F Constant 115.5 + 3.1
§100_ ........................................ ...................... ............. Mean -0.09562 + 0.00342 |-
.é 0 | sigma  0.1614 + 0.0028
3 80
60
40
20
0-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Time Difference in ns

= Time difference between two bars (each bar 5 x 5 cm?),
when irradiated with deuterons
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B Summary, NeuLAND detector at FAIR

= NeuLAND technical design report accepted 18.01.2013, download here
* Next steps in 2013:
— purchase and assembly of in total about 5 double-planes (20% detector)
— final adaptation of HV supply and electronics readout
— installation in final detector frame
— preparation for beamtime in spring 2014, cave C, GSI
= Completion planned for 2016
= 3000 scintillator bars
= 6000 photosensors, adopted solution: fast PMT'’s
= Work on SiPM’s as a possible later replacement/upgrade for PMT’s

= Timing detector testbeams can be done at ELBE Dresden...please visit!
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