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Abstract

A cesium-free H™ ion source driven with a LaBg-filament is being operated at the Japan Proton Accelerator Research
Complex (J-PARC) without any serious trouble since the restoration from the halt due to the March 2011earthquake .
The H™ ion current extracted from the ion source has been restrained to approximately 19 mA for the 50-days continuous
operation without any lifetime problem on the filament. During the operation period from Jan. 5 to Feb. 22 2013
(scheduled operation time was 1200h), the extracted beam current from the ion source was increased to 22 mA in order
to increase the beam power delivered to the J-PARC experimental halls. The filament current necessary for the constant
arc-power, after it reached the maximum value at around 200h from the start of the operation, usually almost linearly
decreases as time. The decreasing speed of the filament current changed from about 0.02A/h to about 0.6A/h at 1108h
from the start of the operation. After 10h from the observation of the high decreasing speed, the filament was broken. By
the unusual quick maintenance, in which only the end-plate with a Labg-filament instead of the whole ion source
chamber form the end plate to the plasma electrode was changed, the beam operation was restarted with beam stop time
of about 8h. The parameters measured during the LaBg-filament braking process and the prediction method of the LaBe-
fiament life-time are presented in this paper. Also, the ion source operation more than 30 mA for 8 days and the status of
the front-end test stand consisting of the ion source and the 50mA-RFQ for the J-PARC upgrade to LMW are presented.
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Figure 1: Structure of the J-PARC negative ion source.
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Figure 2: Operation result of the ion source.
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Figure 3: Trend of 30mA high power operation.
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Figure 4: Trend of the filament current.
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Figure 5: Detail of ion source parameters
Just before broken.
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Figure 6: Relationship of filament consumption ratio
and arc power(kW) X operation time (h).

RUN#46 CTWift L7=7 + 7 A > b OIHFERT, &
BRATOD 7 4 7 A v M EEIZK LT 13%GERRRT 36.5,
EiiRfE 31.89) Th o7z, ZDOWDOT — 7% ) & K
DOFE (Fig.6 ) 1% 30,000 THY . ZOEfE%E M
WHZETT7 4T A NEmETHTHZENTE

5. Bl 21X, RUN#36 @ 17TmA (7 — 27 &N
20kW )  EEIEED T 4 T A b F L,

30000/20=1500h L HERICXx %, LvL, 7T—27&EN
DS DA A PG G T ARCHSSE) OEWT
FEMBPRKREL BT AL H D720, 5%,
kA oA A U PREECHERED T — X 2 BUSG LTRE
A RO DILEND D,

6. Wikptsk oA A4 L IRIE IRTEE

A A PFRERE L D = MESCEZEER b O FH Al
NR=F o TNZLY, A FVFA T T AR R
3 HENG 24h [ZHEHET D T EITEI LTV D3,
SEOM#IT RUN FCHoT27280, AT T A
BRI A E 2B S Ce— ARt A HE S 2 T
WZIES R nofz, BEDALTF U RF, 74T A
Vb, TITRRAERERNT T X~ Bk TR
(VAT R) T 50, AENIRRENEO 72
DT 4 TAY NOIRERZBTHZ LT LT,

Wik L 7-WeZ01X 23:01 T, V=7 v 7N k> %
I~SO AR, B E 2S5 0lce—
LR 2 BRI 22 T R e 72, 20w,
VEZEBRME DR 1 FpR X2/ > T LE 572205, AT
(WPl CE T2, R CTHIEEE O Tl
OHAYE R FRNCE . bz, SHBIEER O E—
LB NEFNC S, 7 4 T A RO B8 7.5
R ICIT e — AEIRZFT 2 2 N TE R, 7
IWATF U AREE T 4T A DB B
5 OWNER % Figure 7 12777,

-948 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

(A) Full
Maintenance
(Nov.2012)

Total : 21:00

(B)
Maintenance
Filament
only
(Feb. 2013)

® Maintenance

@ Vacuum Pumping

w Filament Conditioning
= Beam Conditioning

Total : 5:14

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00
Time (h)
Figure 7: Maintenance time of the ion source.
(A): Ion source replacement,

(B): Filament replacement only
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Figure 8: Photograph of the filament after operation.
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Figure 9: Photograph of the ion source and the RFQ
test stand for J-PARC upgrade.
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