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signature for inelastic scattering (on °Fe):
« coincident neutron in Plastic detectors and gamma in BaF, array

e kinematics has to match:
— Energy of incoming and scattered neutron are measured with time-of-flight
technique

— form incoming neutron energy, scattering angle and excitation energy one calculate
theoretical value for scattered neutron energy
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Inelastic neutron scattering - kinematics

(Eim ﬁin)+ (EFe’ l_er) = (Eout ! pout ) T (EFe* ! l_er*) rlil:km 'I’.lé:Jrl:‘:C())rrlanTr]]gSr;eUtron Shery

Mg, ... target mass

E =E  + m.=m_ +E E, ... excitation energy
in injan T M Fer Fe X 0 ... scattering angle
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The detector setup

 Target:
natFe: 52 mm diam., 41 g > 20 g in beam

e Absorber:

— Pb: 60 mm diam., 10 mm length
« ELBE beam:

— 32.8 MeV

- 17-23pA

— 101 kHz

* time of signal from BaF2 gives the energy
of the incoming neutron (AE/E ca. 1 %)

« time difference between BaF2 and plastic
signals gives the energy of the outgoing
neutron (AE/E ca. 10 %)

Flight Path to Target: G612.04 cm
Plastic 1: T25.24 cm
Ezam
Dump Distancs to Mentron Beam :
Plastics 2. .5 559 3707 cm
BaF —aAmay: 145348 cm
Angls to neutron beam:
s 1 Flaztic 1 o
Plastic 2 e
Plastic 3 B59%
Plastic 4 941
Plastic 5 1022
Plastics
raduced
EaF

Array

Targst
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The detector setup
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The electronics setup
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Time of flight spectra

Spectrum measured under 77.8°
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2D — energy spectrum without target
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2D — energy spectrum with target
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2D — energy spectrum with target

Projected spectrum for E, = 847 keV Incoming neutron flux
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2D — energy spectrum with target

1.5 . "Fe(n,n') nELBE (normalized)
« °®Fe(n,inl) F.G.Perey (1971)
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Conclusion

- Setup for measurement of inelastic scattering cross sections
was build at nELBE

» Cross section is determined from double-time-of-flight
measurement

Outlook

« Experimental background has to be identified and reduced
» Absolute neutron flux has to be measured
 More statistics Is needed
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