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» material: plastic scintillator EJ-200 (equivalent to BC-408 or Pilot F) e trigger threshold: just below the single electron peak (SEP)

e dimensions: 1000 x 42 x 11 mm?3 =» results in: - detection efficiency of more than 10 % for 24 keV neutrons

e readout: two high gain photomultiplier tubes (PMT) Hamamatsu R2059-01 - detection efficiency of 20 % to 40 % at energies above 150 keV

e electronics: - one multi hit, multi event TDC CAEN V1190A - well reproducable trigger threshold, because adjustment relative to the SEP
- two multi event QDCs CAEN V792 e time resolution: 700 ps (FWHM)

- dedicated, inhouse developed CFDs
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¥ The nELBE Neutron Time-of-Flight Setup E, /keV

side view: * neutrons are produced by the ELBE electron beam
Ba windom " (40 MeV) impinging on a liquid lead target
. \/( %  repetition rate: 101 kHz
radiatoy:y%  flight path: 6.0 m
Pb loop e neutron intensity: 1.5-10°cm=? s

cadiator e neutron energy range: 100 keV < E, <10 MeV
beam (energy range similar to a fast reactor)

e neutron energy resolution: AE/E <1 %

—2 0 The nELBE detector setup:
- 5 plastic scintillation detectors for
neutron detection
- an array of 42 BaF, crystals for
The nELBE neutron source photon detection
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E.i, ... energy of the incoming neutron, determined by time of detection of the photon (AE/E ca. 1 %)

=>» total neutron cross section is determined by: E.out --- €nergy of the scattered neutron, determined by time difference between detection of the
e o 5 ... sample density photon and detection of the neutron (AE/E ca. 10 %)
— n Nempty —in N%\mple M molar mass
Ot = el =>» inelastic neutron scattering cross section is determined by:
tot 0 N [d _ Ine 0 Y.
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N ... detected reaction rate determined from kinematics windows (see graph)
@ ...iIncoming neutron flux
...humber of target nuclei
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