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Abstract

Accelerator-driven system (ADS) is one of candidates to transmute long-lived nuclides such as minor actinide (MA)
produced at nuclear reactor. For efficient transmutation of the MA, precise prediction of neutronics of ADS is
indispensable. In order to obtain the neutronics data for the ADS, J-PARC has a plan to build the Transmutation Physics
Experimental Facility (TEF-P), which will be delivered 400-MeV H- beam with 25Hz extracted from LINAC. Since the
TEF-P requires stable power of the beam and will operate with thermal power less than S00 W and the proton beam power
of 10 W so that a stable and meticulous beam extraction method is required to extract small amount of the beam from the
high power LINAC beam with 250 kW. To fulfill requirement, Laser charge exchange method (LCE) has been developed
for delivery of 400-MeV proton beam to the TEF-P. The LCE strips the electron of H- beam and Hy will separate at the
bending magnet at the proton beam transport. The LCE device consists of YAG-laser with high power as 1.6 J/shot and
25 Hz and transport control system with high accuracy of the beam position. For the demonstration of the charge exchange
of the H-, the further LCE tests is conducted using H beam with energy of 3-MeV at RFQ test stand in J-PARC. In this

paper, present status of LCE tests is presented.
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Figure 2: Conceptual diagram of Laser charge exchange
method. For (a), the laser light is injected in the straight
section of the H beam line. On the other hand, for (b), the
laser light is injected in the bending section of the magnet.
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Figure 3: Cross section for H™ photoneutralization as a
function of photon wavelength [6].
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Figure 4: Layout of the laser use room.

R E I NBE R IRH#ET DAL A — IV AT DERREEL
72[7], Fig. 4 {2V —W i S N O R S & K A > 2 —
TV AT ADAH—ay T —E R Rd, £,
Fig. 5 13 — WA IO Bl E A 7~ T,

e —bT AN AT TV T B AT AN E
WERA 3 B WAEMRA, E—MIEE=4— B —
LAERE=L— RO — LK 7 CHERR SIS, A
TR DREABINIZ, H B — AL — VN0 E 2295 F
HUOBEIRF 2 N —HRE LT, FFIC, BT o
N=ZF@E L —FRDBAR T AR 22— AT
R—hEEEZERE, BHNRE ¢ 35.6mm, TT7AE
3.2mm, Nd:YAG U — G EIE 10J/em?) 5% 7=,

BRIR A EOMEER 7 AN O E H ) Nd:YAG
L — (Continuum #. Powerlite DLS 9025) #3% & L .
ZOL—¥ (i 1,064nm, #:0iKL 25Hz, Ek&H
1.6)/pulse) & i T 2 — AL TR — b AFEELH, A
LU —F YT H B — A E R Lbl, O
Ea— A7 R— Bl ., BRIES _ EOHEYAR Y7 A~
S NA, ZOHENAR Y7 2% Nd:YAG L—HF D
PRAEZFHAIT 2 “ O N EILTND, T2

PASJ2016 TUP052

H. L—HHDOH HERET DT —A—H— (Gentec-
EO # UP55N-50S-VR) ., L —#D7 a7 7 AL E0r
&2 WE T 5727747 — (Gentec B, Beamage 4M) |
KO — WD EZ N E T DA 7T B
(AL 7 A h=7 A#L R12290U-51) TH 5D, 7283, /XU —
A—=Z— T EH I — P HOWIE I TND,

Nd:YAG L —Y 0 B2% S FTO N KR IL 425cm T,
U—WE 9D EIT—I1E 10 B THDH, Fiz-. i
28 NSRRI — A—H —F TONKEEIT 316cm T,
71T 5 BTHD, H BE— LD N EZEI DT80,
E22 5123175 Nd:YAG L — D EE2 —E IR
VENBHD, ZDTD  NdYAG L—Y DL ARHEL
T, Hilk?® He-Ne L —¥ (LASOS #) b1 —H
(& 632.8nm, LN . EAE H ) 20mW) Z2 FHVZ, il
FONENTI A 2— A7 R —b LT+ 1mm UUNT
—ET DI LT, AT 2 — A VR — Mg
9% He-Ne L' —HHONE X, BEF =/ \—0D Lt
R OV F AN SRR B L= AT TRAIL, 2o B a—2%
FAWT He-Ne L —ViE IR EL PR —42E 2
E—F—THEISE . ZONED—EIZRD I ITHIH
L7,

AHE 22— A2 TR —MIAS T2 He-Ne L —H 0D
FEE W (H B —2OFEE M) OMLE L, S
BB A OFLE—BTDHIDITTHEL, FTL,
He-Ne L —H DK EJ5 1w (H B —20HEFTI510]) D
N, 0] FERE A DR D72 D X IR LT,

LZAT,RFQ THESZ H B — AR ER A
THIT B, 23 EE—ATA VR TID 23 Ee—2%
TR IET D, Nd:YAG L —W IR A B A DR
RN AT 5720 AL Hy B — A0, 11
FEE — AT A NZHES AL, BT 4 AL (3730 k
R—=2ADEJEE, N— /=T FAN)IZE5>T H E—LA
WCEHISND, ZD%, ©— A iEE=%—(BPM)
SCT (slow current transformer) Z @i L7= % . E—L%F
TaHRTT7 77T — 7 (FC, 11 Ee—Lax 7 &
LY TIEIET S,

Figure 5: Photograph of the laser charge exchange system at the 3MeV linac.
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Figure 6: Three-dimensional profile of the Nd:YAG laser
light at (a) the exit of the laser main body and (b) the
termination point.
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Figure 7: Time structure of the Nd:YAG laser light as a
function of the laser power.
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Figure 8: Current waveform of H- beam observed at the 23°
beam dump.
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Figure 9: Waveform of the Nd:YAG laser pulse and the H"
beam observed at the SCT of the 23deg beam line.
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Figure 10: H" beam power as a function of the Nd:YAG
laser power.
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