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Abstract

In J-PARC, we have been conducting the test of a J-PARC-made internal antenna in order to establish the
manufacturing method and understand the characteristics of H beam extracted from the J-PARC RF H- ion source with
the antenna for ignition of the cesiated hydrogen plasma. We investigated the outgas characteristics during the production
of a high-density plasma by using the J-PARC-made antenna in this year. It is confirmed that no remarkable impurities
were emitted from the antenna by a residual gas analysis using a quadrupole mass analyzer installed downstream the ion
source and a spectroscopic analysis of the plasma in the ion source. It is found that the emittances of the H  beam extracted
from the J-PARC radio-frequency H™ ion source by using the antenna were similar as those in case by using SNS antenna.

. PARC C#fEL7=7>7F (J-PARC ®T7 7)) A4
1. [EL®IC CIRF o N—NICERIE LT, z“?f‘v%,ﬁﬂi AR
J-PARC T, 2014 4EFkOERELD, ZhE T HFFECE —AG X HLERET -T2,
W= ARTIMET % (LaBe) 7 4T Ay M XA EMERR FE

KT H) A RN, NE T 72V EE e rom o sl 2001
I (RF) JER HAA PRI E &2 T, IR ES i a5 12 2| w47 ma (fror

3500 M:~60 mA (from ion source)

B —AZ L TS, AV IRLE I HE —

LKL 1 [BlH7-0 OEREREE L ERE G E ISt

TR A IZHIINLTEY, 2022 FEH £ TOIEES (Run 89)

TlE. AA DD 60 mA O HE — AR A 4,000 FBERE

DL s TRl & 2Tk L T2, Figure 1 12, 24

FTD J-PARC TP RF HA A RO E R FEAgE 2R,
J-PARC @ RF HAA L JRERERR T DRI XITIE AT

J-PARC TKat-HEL7zbDTHHA, RF St HON o crdmum. | e R

BT T DB KEA— IV UHFGEFTO SNS THW -

TWBHLDO% ., J-PARC FICH AL~ A XL THIFL T Run Number #

%, #ZT, J-PARC TIET v T F ORUWEECRYEL- T

T OMRER MRS 52 A B EYEL T, J-PARC BN

T T ERIEL, BiERBR A D T,

3000

2500

Continuousoperationtime (hrs.)

Figure 1: Operation history of J-PARC RF H ion source.
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Figure 3: A schematic drawing of the internal antenna for
the J-PARC H" ion source.
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Table 1: Components of Porcelain Enamel for the J-
PARC-made Antenna
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Table 2: Mass Number with Natural Abundance [4,5] and
Major Emission Wavelengths [4,6,7] of the Elements
Composed by the Enamel for the J-PARC-made Antenna

Mass number
(Abundance) Wavelengths (nm)
10 (18.9 - 20.4%),
B 11(79.6 - 81.1%) 249.7,249.8, 345.1
16 (99.74 - 99.78%),
O  [17(0.038 -0.040%), [777.2,777.4,777.5
18 (0.187 - 0.222%)
330.2, 3303, 568.3,
Na 123 (100%) 568.8, 589.0, 589.6
D4 (78.88 - 79.05%), [279.6, 280.3, 285.2)
Mg  [25(9.988 - 10.034%), [382.9, 383.2, 303.8,
26 (10.96 - 11.09%)  [516.7,517.2,518.4
263.2, 266.9, 281.6,
Al 27 (100%) 308.2, 309.3, 394.4,
396.2, 623.2, 624.3
28 (92.19 - 92.32%),
Si [29 (4.645 - 4.699%), ;gg; 35316'6’ 252.9,
30 (3.037 - 3.110%) o 27
P 1 (100%) ;222 253.6, 255.3,
39 (93.2581%),
K o ©0117%). 471(6)491.491, 404.7, 766.5,
41 (6.7302%) '
40 (96.941%)
o,
fé ggfg;f’; 315.9, 317.9, 393.4,
Ca e 396.8, 422.7, 422.5,
44 (2.086%) 143.5,445.5
46 (0.004%) AR
48(0.187%)
o,
2‘6‘33'%;’;’ 202.6, 206.2, 213.9,
P 250.2, 255.8, 3282,
Zn 2;2?5035/3/)’) 330.3, 3345, 468.0,
o0 472.2, 481.1, 636.2
70 (0.61%)
o,
g?g}‘z‘;ﬁ’; 339.2, 343.8, 349.6,
G 352.0, 354.8, 357.2,
Zr - P2(17.15%) 360.1, 468.8, 471.0
94 (17.38%) 7304773 ’
96 (2.80%) e
206.8, 217.6, 231.1
0 b ’ 9
sb [121(57.21%), 252.8, 259.8, 287.8,
123 (42.79%) 2232 326.9
130 (0.11%),
0,
}giggi%’g 230.4, 233,5, 307.2,
e 389.2, 413.1, 455.4,
Ba 1135 (6.59%), 4934, 542.5. 551.9
136 (7.85%), 536 5778 ’
137 (11.23%), R
138 (71.70%),
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Figure 4: Off-line test bench for the J-PARC RF H ion
source.
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Figure 5: A typical result of the residual gas analysis
measured by a QMA installed downstream the ion source.

33 IR OSIEHIE

FRBE T AT Tl B EED BT D0, A4 R
D-50kV DEBILIT/D720 BHIZQMA #iET D
TEMMTER, %0)7”:66\ AT AR T T X< Z 5 YCHE
Té:&f?V%f@ﬁ%fﬁ[ﬁn~?4‘/7“7b%ﬁ&ﬂjénf:fc
FITEDIIEHF T,

Figure 6 |ZA A YT RF SEIZLVKFE T T A~ % 5
TR DA F RN T T X~ DR S5 53 M E LT hE
R —1f5l %774, Figure 6 DR FEHRIL J- PARC iy
TFT O EERTHD, HEDTZHIC, BART
[T ARAHZ R SNS %T/Tﬂ‘%fﬁﬁb\t}:é‘@ St
HE DR RA2R9, J-PARC 7T Hickr A4 R
TR Doy RN, SNS BT T DR K&
BB RNIENS o7z, SNS T T Dftfxra—

T AT DRI AT SN TRV, J-PARC L7
T OB —T 4714, SNS #T T 0Ll
L THEORESIREBEWVIRNEE ZHND,

Figure 6 O thetEa ok, KB DRART R
NVEIRFEIT T DN RART VR 9B R A DL
23537135, Table 2 DM D F72 AT ML DR
FZUTHLOE, BE(0O) AT RWER b S,
Figure 6 %, B 84X 40 ® Ca DFIEP R ORAT
TR SN TN | B & 40 DFRE T AL Ar
kDD THDHEE 2D,

- 677 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 WEP053

60x10’ , ~F ,
7 +N -
3+ i — J-PARC
T 3 e NS
= Y
50— 3 R —
—_ 40 _
=
S
=
=
ey
3 30 173 ]
S <
: s
n 20 ’ﬂr | : |
TI ‘W ; S5 -
2 band =2
thm
o0
T12 ban
0 | | ~a
200 400 600 800 1000

Wavelength 2 (nm)

Figure 6: A typical spectroscopic measurement in the H
ion source with the plasma ignited by the J-PARC-made
antenna with as a reference with that ignited by an SNS-
made antenna for comparison.
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Figure 7: Emittance measurement of the H" beam extracted
from the RF H™ ion source with the J-PARC-made antenna.
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