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Abstract

The beam study of the low-energy front of J-PARC linac has been in progress in the KEK site. Last year, DTL1 (the
first tank of three DTL’s) was installed in addition to RFQ and the Medium Energy Beam Transport line, and the beam
commissioning up to 20MeV has been performed successfully. In this paper, the low level RF (LLRF) System for this
beam test is summarized and the performance of the RF feed back control system and monitor system of the phase and
amplitude of the accelerating fields (324 MHz) is presented. It was found that the feed back system for Bunchers is also
necessary to stabilize and to compensate for the beam induced fields.

J-PARCY =7 v ZDTLIE—Aa Iy a=r 7Bt 3
BEN®BBEIRS R T 5O KH

1. [FL®IC BEARE 2, N EE R B T 324MHz (R R
972MHz) T 5, NEHEE O L) - %Wﬁ

Eﬁﬁ{ﬁﬁjﬁﬁ V\TJ PARCjJ[]LDD 1]@@ BN FnFh=+1° il%u‘l\“fg}:’é kb)g;kéhfb\é
BT, LA TREROT X FRTIEY = 2 - [IRFL 2T ATHE, (@) SVARE(L (F

T w7 EWEO v— 22 B TThbivTt\nWas, 22T R N
M. KA AW, RFQE & OMEBT 7 A STl Z | gqé% éb; iuxlsfdfogfzemf_o;i Ej;)% . EEC) }i
WEAEDTLL (3 DMESDILZER O S 5D 1 HH) D3« sy 2 & T (A - IEIEO T 5 DL EME (210,
A VA BP—= &, BEIX20MeVEE TV =T v 7 & %L FREBEICEZ SR TER D 220,
RoTW5D, DTLIZE DT B — L HLERER Ca&Er L (@, DIEEIC I FA A b v EEEEDEELH
BY O F LR =19 MeVAF BV E — 7 BH0MA - ey~
T100%0D %38 % % 2k L 7=, ﬁ”%fﬁf%t = °

Ry va= IR ThbhTng Y, S, =

AFETIE, KEKTODTLIE—A=Z I via=ry 2. LIRFZT 4

(20MeVB 7V =7 v 7)) I8 HAKE T & E MK VAT AERROEREHRIORER 1 O LS IZ
(LLRF: Low Level RF) v AT AIZHOWTRRA, He HIF P2 DE—ALT A I201%. RFQ,
J-PARCY =7 v 7 DLLRF AT L L LT, T ¥ ¥/ Buncherl., Chopper. Buncher2, # L TDTL1 & Z2if
Z4—K~NyZ (FB) /74— FK747—FK (FF) NS, M EHOI7FA4A A oy T —2, Lk
Bl 2T AOBRENED SN TWAERY, A — {5 10kWHE K7 > 724 (Buncherl, 2/) .
LR TOEHICE > TWaWr=H, ko7 > a  30kWEART 7 (Chopperfl) . REQFHZ A4 % |
JFBY A7 & (PIHIH) & AW TESRMAR A WS v DILHZ 74 A hnm /mJIIE e Ji] 6 4 e 2R
VAT AEMA FF, E—AREBREIToTNS, T (324MHz) K O ZFDOHlEH19A > FF v 7 ERMB I
FaTNTOHEANTT 4 — Ay ZHIIICETS O, IO X DICKERM~EBEARME SN D, WG

NS PASE A A A B, v AZ—F T L —& (324MHz) D1E 5 % 40W
JPARCY =7 v 7 O & AR IR T, rllaa650pts M (ZHEE L7tk [RIEHRF 77— 7 )L C & LLRFl A% #5 ~
VIR L50Hz D 7SV AL SN T RE D@ AW 2 2= SN 5, ZERAAEFREE L., RFQO ZE RN AR % [&l

' E-mail: tetsuya.kobayashi@j-parc.jp

314



Proceedings of the 1st Annual Meeting of Particle Accelerator Society of Japan
and the 29th Linear Accelerator Meeting in Japan (August 4 - 6, 2004, Funabashi Japan)

= eSS —
324MHz 2542hAF ¥ S
40W

$EG%
77

1 AR

& & L. Buncher, DTLOALFH ZRFQIZAHE TV D,
MU F— (RFZ— ) ERIX12MHz 7 v v 7 % HHE
CLTEEAI VT VAT AL xRS B

[ 2 IZLLRFHIE S 2T LD AR 2R pk & =T
NLAR « REE OHIE, T =% — IR QLR H il i
EHWSD, FOHMBELTEIZKROERFET LD,
(1) ALFHE WD BER IR 8T A — 2 B4l 5 MBER 7 <,
2 ODEEREE () I E 725 (LZE( bl
WZBWTALAH & WD IE R Z D B2, (2)
WHE . NLAR - IRNEE S BB OB ERIZ T TR D
WER B DD, 1QE W H g TIXRIRFIZ 2R
EWHENTED, (3) £180°D R s AN [ E
27267, REOBMMBEZLEL Ly (HELED
WERZ 72 D), (4) =EFRHENES 2D,

Lo LR sEE IO ElMasiX @, ) -
(I,Q) AN 360 FAEM L 1L B2 VDT, HEE
MBRD LN ADLGEIIRIEEZIT> TWA,

ZefiE =& — & L CIMEFRZ O 1 & BRI
WE7000> U — X2 X0 B L, (2FH - IRIFIC R X
NEPICSIRHTT — I A TR TFEEIN D,

VAT LDOHIEICNT A — X DR E /R EIXPLCIC
rviro, F£2. FRHIXEPICSH 5 U £ — MRE
IERE L 72 > TN B0

T4 — RN 7T a— LOBREX 32577,
ATTBHBREREL 725 NJTBERE T TH D, FHEIC
I DLERNMAIEX 2 DL oIz, FRLLDETEROIQ
ERECL-oTEZBND, 72720, JPARCU =
TV EMBAOT 4 RN T 4 — RNy 7V RAT A
TIE, AN SRR EME 525 A TH D,

PLCLY

k., RZE, BE
324MHz  LEIFFAIIES. %4 ON/OFF y542kaY
HAEEFS W
>
IQ 2= 23 JAMEPMUIRF IFB i
241y [E~a—)
(]
. vl
[ | |
ER{E ED{E H
] 1 FAST 7o T TIRTT - '
ddn LI A |
PLC
(5 v FIRRIV /I\
T Jvswr
*—%
Q E#HZL,
~UH—
(RF-Gate)

X 2 : LLRFY AT A DIEAKER

Ak, EHETIE, ERERAOHBEZITS 74— F
Ny ZNV—Mzx, 774 A rarHITDHh
T4 — RNy ZHIEHZIT O Nl — TR
LT K — AR CITBBROKNE Y T
OENEENTND,

FBEZa—)L

X3 : 74— KNy 7 EYa—LORE,

0 0 0~ 0 G~ - G~ 0.
f e + & T
= o KA I

i W",T;‘ _ ’

| o
il — -w
e H 1 4ol HFM Al s ®FTEee.. «oly| T

e
X 4 : DILIZEAORE (&) - ff8 () o
Z(600us) NZAV.. 73V Rtor L A 2@ & e,

3. FB4¥!4E1E

X 2. 3DOFBEY 2 —/ZOWTIiE, k(8] T
HARARER ERELCHRE SN TV DR, HTAR
E— ARBRIZBIT D VAT AZOWTIRRS,

X 4 IZDTLIZEANESG ZE =X — L T 5 /LA
W a2 rd, WIEIZOWTEH L ARNB L OUL R
M OREMEIZ0. 1% TH D, MAHIZ L ANTH
0. 5°OZL T, EBREWMEZLTWEIN o LIEE
2R\, TR TA A a0 EEEROEBEY
7 (10°ITWALFZBIC AR YY) (XD b DT, BEH
OMETHD, ZHIZKH L TUITFEEY 7 T4 A b
0 ERERT H2NMOFBL— 7 2BMMT % 2
ETHAMIGHRETH BT B, A — AR B TIX
B — AlE50us T Y B & 72 5720,

EWIR 22w LT, M5I12Hh 5 —illlp
ONAES) 12RO 77 > N 237, ik
FEHITHWT D HIET, N F ¥ —EDIL1ID2%E
A O (=R 50 Z2HE LD
DThHD, EROZDNHEER > TWDHDEFRE,
ZEE L0, 4°FRFE & 7o > TV 5, FBR TIEATFH=0. 1°
DEEENTERENTNDEDO T, ZOEBTHIESR
H L ITREESOET L Bbh 5,

4. NOF¥—DT 14— KNy o HE
LT, N Fr — ITFBHIMEIISNERVNE S
E— LR AT o TN, REBRAET ST, £
DARLEMENRREN D Lo IChhoTz, FHD LE
BIKT 7O INTLE LT D0, WEIKOIRE
TAENBER E B b N F v —OAFHEE) (§13°

315



Proceedings of the 1st Annual Meeting of Particle Accelerator Society of Japan
and the 29th Linear Accelerator Meeting in Japan (August 4 - 6, 2004, Funabashi Japan)

125.0

120.0 |

115.0 |- ‘ \

[——Phase_(OTLI-Bundl

er) [deg 1]

110.0

Relative Phase (DTL-Bunher) [deg.]

il

105.0 L
12:00:00 18:00:00 0:00:00

Time

X5 : ZERMAEEZEE, ©— A3
ADTL-/N0 F % — Wﬁﬁﬂﬁ®??%%o

W) NhHdHZ &, £, MEITITRbRVNE— A
}EM}&@%@W) 72 DONAH D4R E (B — 2 EWi5mA D
BE) BT R ENhotz, Thb &Ml
THED, 2BONRF v —HIZHLFBUY AT A% E
AL7, K6l —LDE (E— AE0us) 12X
T 5FBH I O R o omd, AR, WIFRE Y #HE ST
il TW5b, BE— 7 EH30mAD %5 20°F F DAL FH
AT B0, RERICEIE R MiETE T D,
FEMRN R EBICOWVWTHER S IR LI L) ICEE
b Tk, NUF ¥ —OFBRRWGE T2
EOEEBNR NG,

'(.\'.|Z Zﬂﬁlllb "M 00ps '\ rhl Fa ZIEII " -
N H . n.rhlemlW -!.| EEF T b

200my mlw

DINE, E.FB& L. £FBdH U .

5. A 0Xa3—JHBEE=Z—

J-PARCY =7 v 7 Clx., ZERNLAHH « $EME % 7315
LHEO1ISL LT, BHET VXA LA YR A a—T
TH 7V LT=324MHz D EFE K B3RO 5 FikE %
et L. RBRICARE — L2 B CTCEHALTWVS,
Agilent#454832B (4chf FHIFF2GS/s) A miz X b
oI LT —% (1 AR 6 ) % IE5%
BTT7 4T 4 T EITVAHHE - BIBEZRKDLHD
THD, 4ch®d H Blcha AL L%V 3Ch& DAL
ZEHT, SE Y H—E& LT, 324MHz R HEE B &
RO N H—E5EEEDT 4 VA &5 2
TANTHZ & T, 1E600us (1K L50Hz) @<
NV ANDOAE RO, IRELFHHITES, 207
OO MY H—Fa=y FHBIELE, TEHET
NI H—=T v Z—%/NSLTBEHRN)T—EFD
B ENRY EZHL nsPAFIZ) LTW5, vk
Windows XPZ0S& L CEIMEL CTWA 2o, fifHAZ K

w5 (%74 vT2) Y7 by =T #FOSET
H< b DOEMER L, WERRIXEPICS £ TEE T
SRR N e N

ZOFROHEIZ, AT elE CEEIZEREDE
& uﬁﬂﬂﬁ;ﬁﬂf%é L. EEEIEREE
(F ¥ RV ORMMNSE) Z2HENICHERTE S
ZERERDDL, FOEDBEOREAT— g v
(ZEf) & DM ENET DO EHIZRD,
RIES E LTI ORBEN RN L TH D, IRE.
NFE DS RREIL, ZNENH0.2°, 0.5%TH D (7=
t L7 R_RL—Y 0 ZR0E) o L LKGITRT X

(2% 22 i M O ALAR O & #IRY 22 M & FEl 3 5 D1z
%% CHETHEHATH D,

6. FLHERE

A — LHRICBITALLRFY AT A TlE, 77
077 4— Ry 7N L v inEE RO L EE
T30, JERHlIcE—2baI vy a7 nEdD 5N
TW5, L LRERICEZ#HIMmz S-bif Tl
SEETE R, BRx K CTIPOMAHEE 72 &
BHHEIZELELED, HICVAT ALK, BrET
HEZHL-> TR Z L1320, 2L ZARY 7Tkt
LCiE, RV ARAZS H 1 OFBLV— 7 DB &
BETHD, FRERICKT DI —F 0 o THiE 7
COMEL H 5, DILITF = —=> 7Pz, L
A - R OHIE FHINC BT D EiR D EE DM A&
HIed . Flae/e b2 B8 F = —F —HilfHl 2 8 A
L7zvy,

7. HiEF

KEK T B — A3 CTiX., BRP D J-PARCY =
Ty BEFICHITERERERE S ETCHEE, 2
Syva I —F RO — ARBRBNE O
RIS O E 2R LET,

& Xk

[1] URL: http://www.j-parc.jp/

[2] Y. Yamazaki, “J-PARC Construction and its Linac
Commissioning”, Proc. of EPAC2004, 2004

[3] Y. Kondo, et al., “Beam commissioning of the J-PARC linac
DTL1 at KEK”, in this meeting, 2004

[4] S. Michizono, et al., “Digital RF Control System for 400-
MeV Proton Linac of JAERI/KEK Joint Project”, Proc of
Linear Accelerator Conference 2002, 2002

[5] E. Kadokura, et al., “Timing System for JAERI/KEK
60MeV Proton Linac”, (in Japanese), 2002

[6] E. Kadokura, et al., “J-PARK Linac PLC Control System”,
in this meeting, 2004

[7]1 S. Yamaguchi, et al. “Feedback Control for 324MHz
KLYSTRON?”, Proc. of the 25th Linear Accelerator Meeting
in Japan, pp. 192-194, 2000.

[8] S. Yamaguchi, et al., “Response Characteristics of Feedback
Control System for 324MHz RF Source”, Proc. of the 26th
Linear Accelerator Meeting in Japan, pp. 219-221, 2001.

[9] M. Ikegami, et al., “Longitudinal tuning schemes for J-
PARC DTL and SDTL”, in this meeting, 2004

316



