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Abstract

We could use a 3MeV beam scraper without a problem for five months when the scraper received to 1.3 times as high
as a normal average beam current of the scraper in IMW beam operation. The peak temperature on the scraper surface
was 1800 deg C. Irradiation damage caused by the 3 MeV beam with particle number of 3E22 was 700pum depth. We
study scraper materials which can withstand the current density higher than carbon composite used in the scraper because
almost all beams can be irradiated to the scraper in IMW beam operation. Beam irradiation tests have been performed
about graphene and tungsten as scraper materials with high heat conductivity. This paper describes beam irradiation test

of the 3MeV beam scraper and scraper materials.
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Figure 1: Beam pulse structure of the 3MeV linac.
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Figure 2: The photograph of the scraper head.
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Figure 3: Geometry of the scraper head.
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Figure 4: Trend of the peak temperature of the scraper.
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Figure 5: Trend of total pressure in the beam line.
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Figure 6: Waveforms of the surface temperature measured
by the high-speed pyrometer.
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700 pm depth

Figure 7: Observation of the 67deg scraper surface using
the laser microscope.
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Table 1: Main Beam Parameters

Beam energy (MeV) 3.0
Repetition rate (Hz) 5

Peak beam current (mA) 30.4+0.3
Beam pulse width (us) 100-900

Beam size ox (mm). ocy(mm) 3.3.2.0
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Graphene

Figure 8: The photograph of the scraper head using
graphene blocks
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LE-06 LE-02  —Hydrogen
100us  200us  300us 400us  500us  600us 70fus 1E-03
i - Methane
LE-07 LE-04
)‘__‘_’_ﬁv_‘rg'vj 1.E-05 Nitrogen
) f Carbonmonoxide
?1. E-08 1 LE-06 = —Carbondioxide
= A -,ﬂ__“—rm\”["ﬁ !ﬁ‘ﬂ* Q,,Jdi L7y
E1E09 fp— 2 LEos g o
; 1 E,-\]Ui: —Oxygen
“1E-10 LE10 & —Alcohol
1E-11
LE-11 LRIz oA
1E-13 —TotalPressure
LE-12 LE-14

0 2000 1000 6000 8000
Time (s)
Figure 10: Trend of ion current of residual gas in the
graphene irradiation test.
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Figure 11: The photograph of the tungsten test pies on the
scraper head.
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Figure 12: Trend of ion current of residual gas in the
tungsten irradiation test. Current density per 1o area of
the beam is 3.5 A/m”.
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Figure 13: Waveforms of the surface temperature of the
tungsten test pies. Current density per 1o area of the
beam is 3.5 A/m®.
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Figure 14: Tungsten test pies after beam irradiation.
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Figure 15: Trend of ion current of residual gas in the
tungsten irradiation test. Current density per 1o area of
the beam is 4.1 A/m®.
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