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Aiw0E, TEHERmMEER) F L2 —Fy bRV INESRO BRI B4 2 EBRAOFE] S L, KK
Li(YUF L) X—2y hB3ETD Li RECH ADRAITHZK D E— AT A LR OEFTOBERIE S
ZHERFT 2 BZEEREE, & OICIRIA Li FENEREE FICB 2IndEgs & ¥ — 7 v LR OZEE OHERE O FEFE N OVINE
IRDOBEIERE~ DB L FERANZFHA L2 D TH 5.

HHFEEEL 2 —4 > M, @O TRAER, E—ABERER, 4 —7 Y MIBOSZBMATRETH S
72 EORE G EEEAA I EHRE iR (IFMIF) K OB S 5HE L O D @G B PE 7R (A-FNS), o3
HRE AR EE (BNCT) | RS HA%E o0 K R IR ~ ORI AR ST D, 7272 L, Mg MERE
EHEFFT 5720 107 Pa LATOMBEEZE, Li OIS IEDT-DIRIE LI #—7 > b & ORI 10 Pa BLLE
DEAZHEFFT D HERD D, KIRE P HEIFINESR T, 2% 10~100 mMA SO KBERE—2 205 Z &gk
K42 RKERERBRDFICE Y KOO —LF 7 N CTHER SN 20, ZEHERFO AIG0 Li fE A2 RI-ER
INTWD, £/, SHRDHE—AHNORBE(LOMEM: D | BRESEIES (SRF) 2 W 5E
BTSN TWAED, WKL #—4 v Find SREICHAT B ERSOVEY A 2 L A HRES LN BRI TV A,
SRF AW 2546, {HED 10° Pa (FRAEAIZIZ 107 Pa) LI TOMEEZEZHERE L 2T IER b2\, £2T
AFS0IE, Li MAZIMHIATRE & LEFTOBERIEN ORI Z AIREL 75 B — LT A VR ORI L VB 22557
&L RN L WRENC X B BEZERHE OB LS IEENC BT B EZHLMNITHZ L2 HWE LT,

IEEEREF oW AEI L LT, 125 mA OFEBEF ' — A% SRE T40 MeV F TIE L. WK LI % —4 v MBS
9% A-FNS D= R /UX — B — LBk R (HEBT) Z@IR U7z, ZHFETHEBT L, SRF LA LI #—4 > b
W% 9 EEFESRAT DR TH =N IR L 4 —7 y b BRAETIERKSH ADWiRE L 0 #ifH+ 5
729, 60 ECEMRAT S Ry 7Ly 7R — AT A VEE MG Lz, BAORE - BGRE L E— A
27 "%, PIC (Particle—in—Cell) 3 =L —3 3 23— K TraceWin &AW Tt L=, & 5T, SRF #
fei 2 107 Pa LA, HEBT &{KAJIZ 107 Pa LA, WKL #—75 v N & ORI 10" Pa DL EZHERFT 57
HDOEZLERE Y, T AT I alb—3 g a— R MolflowtZ W ATIC X V1T 7,

COBEZERFIC L DEEATIR LI EBREE FCHEIEL, SOIKRIKLL ¥ —7 v Fh 6o b AHic L 5)E
TEBLTR LA R DB LR OFERIR - Js A NE 2 ERIVICHGET 2720 B24RE L ikiR L1 L—7
VAT LERMBE DY, Mdge-F—Fy MEREEE T 2RBREREZHE L, B2 mIEIEEOK 1/10
A= VIZN, BB ORI E o v Z 7 B AT FEREICIT VO EREF & Uiz, HEBT % 10° Pa LA R, JRIKLi
N—=T"V AT MilE 107 Pa DL B &2 Z@PERRERET L. S BICEZEE - FHER - BRIV AT =X E2FHE
L. B2t 2 R c& 2RBRIEE 2B Lz,

FERRITHRAR L BB T C, BIEENIENEN, KL V—7 A7 51T 102 Pa A, HEBT 24432
B IIBE LY KE W 10" Pa B Eeo7zid, 2HOEBPER ZEFE LT, IR LI D/RT XA — R
D72, EE (220, 250 C) - FiEEE (13, 16, 18 m/s) ZZ{L S HRDB L HEZEFH CIEA DA EZRE LN, /N7
A= BARIFER TN E DR SN, AV—T "y METIRIELL 4 —5 > MDD T AJHE % 3.4X 107 Pa
m’/s cm® & FH L, @H O ARKOEZERE LV S~AHFRESVVETH 7=, DL, HBEITAE=FIZX
BOEDREMNS Liy HEE SN D E R 28 OO DNERTH D Z XML, SIEANT ML HIER/ T 2
— FARTEER 72N T & D FERR S T,

—7 . BEFHC X 2 L1 IAZEORE T, IBERE WG A ITIRARZEI L, FHA K E WGE TR A RN
BT DD D Z & NERIICHER SN, IELL Z—7 > b2 b OIEEHEIENE I W Tid, Fa5BE% )
BB B, ek ZRANTIFIT S E WS A & Bl BHER o7, Fo, BEFOWUENE A 2
TR Li WENR 2 EAR L2 WALE T, MARE 2 HIREMH CEAZ &ML, Ry Ly JRIe—AT 4
DB IEER TN LT, EEE M L ABEEHOMNEY OB T, 208 nn 2258 un OFK T, 1 mm 72
EUTOWRBEIHER SN, IbIC, RO TCLILEMTHLI I L ETBTIE—7 bR IN, 20Z
EB | EIR L1 WRENE CAER SN Li 13ROk T - TR R HE THIR BB 2SR 1T A T 5 & fbamdt
I BT, B2 TR AT BE 2R ORI oW 28 Li 23T A — FRAEME K ONHEE O FE 3 B0 22 1o % 5 L €
WBHEEBLELT,

FEEm e LT, AR CTHEOLNIZERERIET S L L bic, BREBmIEA L ¥ —7 v b &G 5 KRE P+
PINERZR D EBUI LB/ FIZOWTE LT,
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Thesis Summary (approx.300 English Words )

A free surface liquid lithium (Li) target system is designed for various usages of a high intensity
particle accelerator—based neutron source. The target system can produce large neutron flux and
relieve a thermal load of the high current beam. However, large differential required pressure
should be kept the interface of the particle accelerator system and the Li target system. In order
to realize the dedicated particle accelerator and vacuum system, the beamline designed for minimizing
Li inflow and experimental studies on the demonstration of differential pumping under liquid Li
flowing and estimation of vacuum characteristics were conducted. As an actual particle accelerator
for consideration, IFMIF/A-FNS HEBT system for handling 125 mA/40 MeV D' beam was treated

For minimizing Li inflow from target system, an HEBT with dogleg type beam line was designed by
beam simulation with PIC (Particle—in—Cell) simulation code. Also, an experimental mockup of the
interface of the HEBT and Li target system to satisfy the required pressure difference were designed
and prepared. The vacuum characteristics were detected by vacuum gauges, thickness monitors and gas
monitors. Experimentally, differential pumping between 102 Pa and 10" Pa with Li flowing was
confirmed. Outgas rate was estimated 3.4X10° Pa m’/s cm® with the main gas of Li, (Mass 28) which
is larger than typical value of vacuum ducts. The pressure distribution and outgas did not depend
on operational parameters of the Li target. On the other hand, Li deposition rate showed a positive
correlation for temperature and a negative correlation for flow velocity. In addition, the Li
deposition rate decreased two orders by bending the beam duct. By SEM (Scanning Electron Microscope)
measurement on the surface of used thickness monitors, Li vapor was observed as a micron particle
and droplet.

In conclusion, the differential pumping under Li flowing was confirmed using the experimental
mockup, and the vacuum characteristics and the behavior of Li vapor were discussed




