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Abstract

J-PARC linac power upgrade program is now in progress in parallel with the user operation. To realize the nominal
performance of 1 MW at 3 GeV Rapid Cycling Synchrotron (RCS) and 0.75 MW at a 30 GeV Main Ring synchrotron
(MR), we need to upgrade both the energy (400 MeV) and the peak beam current (50 mA) of the linac. For the energy
upgrade, we installed an annular-ring coupled structure linac (ACS) after the separated drift tube linac (SDTL) during
the summer shutdown of 2013. The beam commissioning of the linac was started in December 2013, and the designed
beam energy of 400 MeV was achieved in January 2014. The user operation of the Materials and Life Science
Experimental Facility (MLF) was resumed in February, 2014 with the beam power of 300 kW. During the operation,
some failures such as discharge of a klystron, malfunction of high voltage power supply for the klystron and instability
of cooling water flow level were occurred. For the beam current upgrade, we have a plan to replace the ion source and
the Radio Frequency Quadrupole linac (RFQ) during the summer shutdown of 2014. A test stand has been constructed
to perform the beam test before installation. At the beam test, one month continuous operation with the peak beam
current of 50 mA from the RFQ was successfully demonstrated in June 2014.
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Figure 1: Beam stop time due to linac components (from Dec. 2013 to Jun. 2014).
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Figure 2: Ion source current and operation time.

-390 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

324 MHz 7 5 A4 A ha > ® 2014 4F 6 H ¥ TOR
AR 2 Figure 3 (27”77, 2006 4FOIEHEBH AR
520144 6 HE CTOHIMIZ, 42050 324 MHz 7
TAAIBLYDI L 4 BEORMEIT>T- (RFQ,
DTL02, SDTL13 K& O} SDTLIS H) . D9 b D
RFQ 7 74 A Fr v oali, BEDMERESLILIZ
XL 0TI, DA E R g8 D B R
WP T2 D TH D, 550 3 BIZOWV T,
B OMERRRLT /) — RICEOHEE R 7 F
A A ba U ARIEOHRAHIIZHE I R TH T, K
L7~ 3 BOY I A Na > OIEGRGER S E X
N5 I¥FEMmIE 32,800 R TH D, L4 H L
2013 £ X 0 fE A BAG L7= SDTL16 FLIAMIA TR
HEIARFRT 23 35,000 R 2B 2 TRV, 5%IIH
R=2ANWINT D EEZLND, BE, AXT DY
FTA A MO A AL EITV, BRI E A2
WMTExDLHIC8HEZ LTV, £, 5 TIoH
FEL727 74 A burOIREZFEMICHA, fbED
T RNAEEDBRF TR THHE, b LAlRETH IR,
A F RO ER A T T AR A R CEHEIIC
7 T4 AN ERETH LT, RSO G E Sk
EIEE KT 2 2 LN TE D,

40,000

HV-ON time of 324MHz Klystron Used Klystron

35,000 m
30,000 M
25,000
20,000

15,000

10,000 |
5,000 ‘ H ‘
0 [

T3mgcsgacgfgacsegssgssags =S
3223228 ¢32:

6(02
Qo9

" m m m m ;m wm wm

Figure 3: Operation hours of 324 MHz klystrons.
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Figure 4: Schematic configuration of the previous (upper)
and upgraded (lower) J-PARC linac.
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Figure 5: Accelerator tunnel before (upper) and after
(lower) ACS cavities installation.
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Figure 6: New RFQ test stand for beam current upgrade.
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