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MEASUREMENT AND EVALUATION OF THICK TARGET NEUTRON YIELD(TTNY)
AT AN ANGLE OF 180° FOR MERCURY TARGET(J-PARC-MLF)
IN THERMAL NEUTRON REGION
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Abstract

In Nuclear Transmission Division, J-PARC center, Japan Atomic Energy Agency (JAEA), it has plan to conduct an
experiment such as soft error test using spallation neutrons at an angle of 180° from the J-PARC-MLF mercury target.
In light of this, measurement and evaluation of Thick Target Neutron Yield (TTNY) at an angle of 180° for the J-PARC-
MLF mercury target induced by 3 GeV protons is essential. In this study, we measured Thick Target Neutron Yield
(TTNY) at an angle of 180° in thermal neutron region and evaluated this by radioactivation methods using *’Au foil.
At the results, Thick Target Neutron Yield (TTNY) at an angle of 180° obtained by measurement show the evaporation
spectrum with a peak at 1 MeV and thermal neutrons which may be caused by thermalization of scattering in shielding
zone near the mercury target. In addition, measurement data was evaluated by radioactivation methods quantitatively. We
are firmly convinced that this data must make a major contribution to an experiment using spallation neutrons at an angle
of 180° in J-PARC-MLF.
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Figure 1: Overall layout.
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Figure 2: The whole measuring system of TTNY.
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Figure 3: Measurement circuit with 3He proportional
counter.
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Table 1: Terms of Proton Beam from RCS

Proton beam energy 3 GeV
Proton beam repetition frequency 1.7 Hz
Irradiation time to mercury target ~ lhour 46minutes

(Measurement time) 32seconds

Number of protons per 1 shot 1.48X10'°
Chopping width of intermediate 80 ns

pulse
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Figure 4: Relationship between Time of flight and neutron
energy.
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Figure 5: The whole measuring system of radioactivation
method.

Table 2: Size and Mass of '*Au Foil

Measurement sample (*’Au foil)
Bare With B4C
Mass[g] 1.2742 1.2321
L X W X D[mm] 25%25%0.1
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Figure 6: Wave height distribution.
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Figure 7: The number of 180° neutrons from *He counter.
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Figure 8: The number of 180° neutrons full absorption
peak.
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Figure 9: Detection efficiency in the *He counter sensitive
region.
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Figure 10: Thick Target Neutron Yield (TTNY) at an angle
of 180° [1].
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Table 3: The Results of Radioactivation Experiment

Reaction Rate [1/atom/proton]
7.53 x 10733
6.69x 10733

97 Au foil
180°TTNY
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