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Abstract

The high-intensity proton accelerator adopts a charge exchange injection scheme, which injects with exchanging from
negative Hydrogen ion (H™) to proton by using carbon foil. This scheme can realize high intensity proton beam but the
uncontrolled beam losses occur by scattering at the foil. Additionally, the collision may cause the foil break. Therefore, a
new injection scheme for higher intensity is needed as an alternative to the foil. In the J-PARC 3GeV RCS, we newly
propose and develop a laser stripping injection scheme. However, it is necessary that laser power is two orders of
magnitude higher than the latest laser one. To solve this big issue, we develop the laser storage ring, which can provide
laser pulse of high repetition rate by recycling the laser pulse. In this presentation, we will introduce the laser stripping
injection scheme and describe the concept of the laser storage ring for high repetition rate. We will report a current
development status of the laser storage ring by using Nd:YAG laser and will mention the development contents of the

laser storage ring in the near future.
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Lorentz stripping Excitation by Laser Lorentz stripping
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Figure 1: Principle of laser assisted stripping injection.

2. L—Y—MBRELMAL

Figure 1 (L —H —(ZXDFE 1 bl L5285
F-FHIBEA B R T L — P — B B AL D
EFEBHETRT, HAE LT D 2 SDO8E T, FHEHERr
(=1 & EEN (2 AFAET D, HA A D355 C il
FONTZBEOEOLINCEST, BEND 1 DOEFIT

H AU HHRIBEL HO A~ 35, Zhud, n—L 2
AN TR, B ADER = L X — L
DIHFEHEN AR AT U CRlE 7RI BfE FTREZ R e s B A3 I &
%o b9 1 DOEFITREEREO=)IZHY, L—F— %
FWTEHEN (n=3) 2 bl 75, B IR 12
Aa—L Y AN IS T HO D 6*%%‘:%%&
M- ~EZE A, SNS DB — AT R/LF¥—] GeV Tl
BRI 1 T UL EOBIGANEET D20, ik 1.2
T OXKARAZEBFHEADOL ——0 L FiRici &
LT3, J:(}IL@IJ@&AE T 1 OHOETEHIERY, H
4’2‘/430)%)9 1 SOETIX, FRAIORBA CTHETD

DIZEEECIRBE (n=1)75 & VEAL (n=3) 1T Jih il 9~ D w0 B2
75)&?)%)0 SNS TlE, =R/LF—1 GeV, I/ FE~35
ps. JEIEL 402.5 MHz, ASF/ 025 1.0 ms, #DiKL
60Hz D HAA 2 — AR LT, HE 355 nm L —H—

B — L%V AE 35 ps, B =280 —~2 MW, JE K
402.5 MHz, 7 — AN 0.01 ms. #Y03iKL 10 Hz T
LD, BIEETICREEED 1/100 © HE—A
ZOVAIZH L TD I 90% LL_E DT B WAL R A R L
TWB[10], ZORERIE, WA RFRENHIR BT D
HEEL 2 1 A0 2 faf HE 2SS 0 FEBLZ (A1) - SR B A 52
AEL72H DT, HERBICH I &, LOALRA G, A
%T/ZTA&L“CQ%@%?_K) L R ORI LD TRRE

5 1.2 T OEB” “iRgsy 12 T V=o' —A A
%vx%Awe‘%Aﬁ%B@fmw ZL TR L L
FL i85 600 L Em OB oL —3—>
INREIFREL 25, B2 2 1Ll EEmunLr—H—H o
AR N 2D 5, SOITJFEAYICI AT H A —
LD EIEBDIE, B —b AR E1TH ETRRKOREE

PASJ2017 TUP117

72 B Al REVEN® D, Figure 2 O _LXNZHEFT 5 18] s 12%Fd
57V PRI OB (40 T/m)E - HIBEH 5 HO)O
FEERT, KT uTﬁ_JZO \ G X HEAT T AN L
Tz b Ens, 222 H t~A7§>@1ﬂu‘_B@r H
DR CEHIBENED é H IR &5, H
BEHO R IXZ2 D T2 T nizd | B — ANDO KR 1
BRI DN CHEHIBENEZAZ 8128, Afe—24
WCRERA RN L D, FHRIZEDE 40 T/m DR
% ClE =5 mrad O FEIL30E725, Figure 2 O FIXIZ
AF L TORFEYE —AONARZERNC BT D AHE— 2
R — ADRE R T, BUE, ARE —AGGkEfE
P%)Z»E/\"/]’/?4/7‘7\§ﬁ LV BRI NDHEIB KBNS
FINCIAT 2230 AR 21T TD, 2O LIR30
CIREN=E i P%)i»@j_;w—u AT AT AH TS
PLEDEREZBZHIEFICRKE R AXDF AL — A
2o TLED, AR T DT 7SR AL H S HT
L7  EROFPANOE — LY A XTI Z D721
100 T/m LA LD AN—FR 2o D7V DR NESRE N,
FEFICREIFREE 72D, Fo, RIREEH I3 ZEME
iR EFEE — LD EATE A NG T DL E N 5D
D, ZOE — AT LOEMEENEIR o TLEN,
RIREE H I RFIC R E e — AR AL D AT REMEN
HD,

B (T)

;:i: 40 T/m RS

rate
20r r0.1

H beam

Figure 2: Top figure is magnetic field B (T) and
stripping rate (H- to H° along beam longitudinal
direction s (mm). Bottom figure is phase plot at injection
point in the case of typical painting injection (light blue)
and laser assisted stripping injection.
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Figure 3: Principle of laser stripping injection.
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Figure 4: Time structure of H™ injection pulses from
LINAC to RCS.
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Table 1: Laser Requirements to Realize a Laser
Stripping Injection

EFE H = H° HO = H%* H* = H*
L—HF— Nd:YAG  ArF Excimer Nd:YAG
HE 1064 nm 193 nm 1064 nm
HRS 4 90° 63.3° 90°
TRA¥—  >1mlp > 1 ml/p >2 ml/p
2V AR 0.1 ns 0.3 ns 0.1 ns
sUVARER 324 MHz 324 MHz 324 MHz
IN— R 0.5 ms 0.5 ms 0.5 ms
HRIRL 25 Hz 25Hz 25 Hz
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Figure 5: Schematic view of high-power laser storage
ring.
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Figure 6: Photograph of Nd:Y AG laser device on optical
bench.
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