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Abstract

In the J-PARC linac, the negative hydrogen ion beam is acceralated to be 400 MeV. The wire scanner monitor which
is used for the transverse profile measurment is reliably operated in many accelerator facilities around the world. Because
the heat loading on a metaric wire is getting increaced in high-current beam tuning, we are focusing to use a laser wire
system. An electron of the negative hydrogen ion is easily detached by a laser beam whose wavelength is adjusted to the
wide cross section yield of the photo detachment by the Doppler-shift. In addition, we propose to use a new multi-laser-
wire system. In the system, we use a pair of concave mirrors with different focus length to make multi-paths of the laser
beam, and the beam waists of the laser paths are aligned in principle. In the paper, we propose the multi-laser-wire system

and its application.
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Figure 1: Beam-line layout of J-PARC linac.
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Figure 2: Time structure of pulsed beam in linac.
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Figure 3: Asymmetrical confocal cavity and the paths of

multiple laser beam.
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Figure 5: Beam spots of multi-laser-wire on thin film



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 TUP082

AR —/v B2 —W5s e L OVE REERE £1(435
mm)<‘: £(417 mm)® 1 xtO M S HEEE 852 mm BEL
RELZ, WTOMEEOERD 50 mm THY, I
7~2 DO—H(E-ETld, Mirror 2 OLEMNZEIR X% A
NTWDEIRE L 23.0 mm), £/, SRR OE —
LY T ARG S E B2 T 1V DEARFF L T
DY — /7/]\11‘/1/577% %L V_‘H_XT/]\%_’IJEMJ L/f:_o
FEREX 5 R, ZHUCkDE EEOL—F ARy
RACEZAE A TWBEE -2 B RUC KV FERR Tz,

3.4 BE—AUTANERKEROL — iR

L — Ik A~ L TF L —F U ARG ER I
D, BEOL—FZR IR, 2 SOMEEFICER T2
ZENHERTEED, ADIZEDEZE0E — 2RI R~
W& D, ZHUCES L — iR E Db E~ Ao
IT—THEL, WEIZEHT D, v~(7837—1%, K&
30 pum DEREF T T4V T Ty N ERIZEVIL S5

LCHRIWELT=ZH DT, @i?*tfv%*ft%ﬁ%éﬁ\

TANEAT—RT co DBH LI £ CHIE L (X
6), VAT —%E — LAY AR SH D _ETAF Y
THIET, AFL—FUAYD | KEOIREZRE
THIENTED,

Scan on the

beam waists .
’ Photo diode

(o
4,

S .
N /%/\

-

™~

/|

Micro mirror
(made by golden wire)

Multi-Laser-wire

RERNN

Figure 6: Image of laser intensity measurement.
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Figure 7: Position dependence of multi-laser-wire
intensity.

BL—PNDOIREZRE LR B2 7R, X7
OREENIE — A7 = ARE 5l EooL —F A ST fE

DALEND, ML 2 XD LI [ D> TAF ¥ LT EE
FEA R L, M 7+ N A A — R TR LG & D
EERd, L—HFUAYiE, LT S<USiES T
22 DT80, 74 M A4 —R TR 515 558
FEIIREL2D, ZOWETIE, a A @ﬂﬁl 24 KD
L—H 2Ry MB35 &bif%f_oa el

PEo T, MIEA LI RD720, B — A;t %ﬁf%fo&
7otz

4. ILFL—HF—JA4N¥Y—TJOT7A/ILE=S
(Multi— LWPM)O)an

N IR I ARSI AT L — e — A3 H
kAT 7L§<ﬁ7k7ﬁli — AL, a mAEET 55
DO —HFE—ANEKBE —AERZELIRNZ 5L
E®THVNENDD, LR T, a7 e =4—(%
BUKFE —LBEED c, REZTIIITEK 3 OH L
X0 BB E T 00 i ilE @b I E T D,
IO BKBAF LY — AOHELT T NI )L
SREL(FRIDLEYD HF AN/ A LHIZEE T2,

4.1 L—HREROER

J-PARC V=T oD~y F o7 roa iiRELiz
WSM Tl fx EIRE T3 MeV, i FFLHEETIL 400 MeV
DOE—LDTaT7ANERELTND, 2D, L—
POAXIZED T BT 7 ANE=R BN THIAE%L o
HARMRER IS,

FERER T, WEPMr OV — VD HEBe(c 13
BYDEKFAA L —LEA o CEIZET HEE, B —2h1
F-DOFR IR TONOWE Ferr 1 Doppler 2 HAZED

Aprr = Ap/Y(1 + Beosa) (%)

&%%éz”bé

ZC, BIKFEA T O RIS B W A O 8 Kk
i’?ﬁ%l X 8 12T, KUTRT LD R 800 nm DT
T 4X 1077 em? O SG Wi fEE B T 52 L3
Do LTeiRo T, AKFAAVE —LDOTFILF —(P)IC
KU, FHHT DL —F O E(uwr) AR A EE (o) %1 24
WEINTH2ET, RO LT O K&l B2 1ES
ZEMNTED,

4k
NE 3}
S
~
TO
z
E H™ PHOTGDETACHMENT
ﬁ CROSS SECTION
w
v i
(7]
o
@
=]
1 1 1 i) SO 1 1 1
o 2 4 6 a 10 7] 14 [

WAVELENGTH X ( 1000 &) —=

Figure 8: Photo-detachment crosssection of negative
hydrogen ion [5].
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Figure 9: Minimum transvers profile of linac beam with
191 MeV taken by WSM.
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