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Abstract

The action plan based on the "Promotion of fusion DEMO reactor research and development in Japan" which is the
Japanese strategy of fusion reactor program shows it is necessary to demonstrate the neutron irradiation test of the
materials for the transition judgement for construction of a DEMO fusion reactor before 2035, which is the year ITER
will demonstrate half-million kW output. For this mission, completion of the design and construction of fusion neutron
sources is required by about 2030. Domestic plan to construct advanced fusion neutron sources (A-FNS) with 40 MeV -
125 mA CW deuteron beam and liquid lithium target are on going in QST/Rokkasho, based on the results of
IFMIF/EVEDA project with international collaboration between Japan and EU.
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Figure 1: Conceptual view of A-FNS.
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Figure 2: System diagram of A-FNS.
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Table 1: Basic Parameters of A-FNS

Beam Particle Deuteron
Energy 40 MeV
Current 125 mA (CW)
Foot print 200 x 50 mm?
Incident angle | Normal
Availability 33% at least
Target Material lithium Liquid target (jet)
Temp. 250 °Cc
Velocity 10-15 m/s at target
Thickness 25 mm
Window Free surface (no window)
Neutron Intensity 6.8 x 1076 neutron/s
Average flux 6.0x 10" n/cm?/s
Helium P. R 312 appm/fpy
Displacement 24.7 dpa/fpy
HePR/dpa 12.6

fpy: full power year
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Figure 3: Neutron flux spectrum as a function of the
neutron energy at the lithium target back plate.

3. A-FNS o#&EiRR

3.1 NI R

A-FNS DR %ic>wTid, HEET T
IFMIF R 2 D 5B I % I & 2 TR I H
Wid 2 Zeicks, HARWICIE IFRMIF Hf] LAAaatEt
WMEBLRXR—RAL LN TE I LIRS, HBT
DER, BT 3V ¥ —— Al R, 5P Sk
g, T 2L ¥ —E— AL R, OMeV T
DOMMEZ T B OBEEM®ES (774 4%
P a—)b) 1F, BUTOEBNMESE & ARGk
52THA), OMeV 2>5 40MeV 12T 511, 3ﬁ®
794 ﬁ%y“;—wéﬁbﬂ‘?%%b EHhThH 5,

#lEeLT, X4 Am&fm%én%ﬁﬁﬁmL
%@%m%r? t L E%EHZ IFMIF R Tegdkat
WEECTCTCIKITLNTEDH, SRF DK lX

&mmwm:—P%mm\
i, BRI 2 LY —, EIH7H OMIREE D REH
L2 L ahie ., D% %Z2ET 5 RED IV
M E 2 X)) IS, E—Lv T2l —
> a v iF TraceWin 2— FZ2H\WT, 106 M LD
R 70l TOCNFNRN—=T 4 7T alb—Ta
Y (ha—myvFUS ZIv IRy F VYD)
ZEBL 0D, FRBEHEEZEX YTV A
OfFID 6, HBIIE IW/m LTI 22 & 2%
FHFHEEE L2y B 1 774 AT Y 2 —)VIZBAERYE
oy IFMIF JEBINGERS & [F CR%EFT. 1 2D Y L/
A4 FE 1 DD EIRED 8 M (B= 0.094) T
WREN2, FE2 7794 A€ 2a—LiF 1 DDV L

B ENF Y ET 4D B

/A FE 2 ODFPRIREG (B= 0.094) D 5 JAH,

H3. 4794 2a—NIE 4 ODYL AR
WL 3 DDPRMRE (b= 0.166) THIR I, B
DB AR ORER DD 5,

5MeV 9 Mev 14.5MeV 26 MeV 40 MeV
6 MW 11Mw 33Mw

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- IHHHM ||H \ll\l\ |IHN lll lll lll ‘llllll
D*5MeV

75k\ﬁ]/§ﬂ 150kW/258

Figure 4: Conceptual design of SRF linac of A-FNS.
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Figure 5: Application of neutrons in A-FNS.
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Flgure 6: Schedule of A- FNS
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