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Abstract

We have developed an inter-digital H-mode drift tube linac (IH-DTL) with an alternative phase focusing (APF)
method in the muon accelerator for the J-PARC g-2/EDM experiment. The IH-DTL has a high shunt impedance in the
low energy region and is suitable for muon acceleration. Since there is no model case designed for muons and there
are no operational examples, we fabricated a prototype cavity of IH-DTL that accelerates muons to 1.3 MeV. In this
paper, the preparation status for the high-power test of the IH-DTL prototype and the construction of simulations of its

operation are reported.
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Table 1: Design parameters of the APF IH-DTL Prototype

Beam species muon
Resonant frequecy 324 MHz
Injection energy 0.34 MeV
Extraction energy 1.3MeV
Qo 8700
ZsnT? (mean) 42.6 MQ/m
Vo (cell) 0.1~0.3MV
Maximum E 1.8 Ex
Nominal peak power 55 kW
Repetition rate 25Hz

RF pulse width 40 i s
Duty 0.1%




Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

ThH b, KgXTli, IH-DIL 72 + ¥ 4 7O KEHR
Bz ¥R R WG T 5, 61, KENREZ
MELEBOBGHELZEDY I 2L — a vORBREEZT
Vo, 2 DL TR D 72 D DIREEE AT .

2. APFIH-DTLZAMYAL T

IH-DTL 7'v r ¥ 4 7OMEX % Fig. 1 12733,
ME— F & U CGHEHIERES 324 MHz ® TE;; €— F#%
HEFRCIRT 2, 16 L 5K I N3 IH-DTL E
BEZE [10] ISR LT, 7a b7 4 T3 Ho D 6 &
VaEBHRLEZETLTHY, B=00825 0.15 £ T
Sa—FrERINET 5,

RO TIZIE, FU 7 b Fa—T7%2EHRL kv
¥ —7L— b2V A F 7L — b THEAAL 3 E— 2
BWERHALZ, 32007 L — bR ZNFNDBELRIGEE
DRWEBEHOEI D B LICX 3 —~KINTTH b, #M
F7 EONHEEZ BRI E Lo, S—=I DO,
EEIR O IEEE 20, BfEa 2 b2MIA 2 2
EWTE, L — MR CH#lo RF a v
YR TLIET, L —RALoEEEHEHRET S,
7a by A 7R, JHF2—F—FR =123 D
OKFAHE), REEY 77y 7R =233 2 @5 ETH
). REAy 75— —kaﬁwm—bmsﬁiﬁﬁ)
%%n%h—O?O&HTw% 3O9ODF a—F—
BMEARE - FHRcH D, KE ﬁﬁmiafﬁ
B FAN (0 ~ 3.2 MHz) T oSBT H
% 324 MHz \ZFHEEVRECTH 5 Z L ZHERR L 7=,

ERIEE I O/ ACIE, oLy — 77/7%%%0
FfifikExED RE A v 777 — %2 8HT 2, HiAoMH
@%ﬁ?%b\%%%%KMﬁNWﬁLkTwE%h
5 3 v 7 2 (A479S : KYOCERA [11]) #FIHT %, ¥
T V=7 7T FON—T7HE - fFAREE, By 77—

a— )b FETILORE AR D L — 7RG ERNE [9] 12
X O REL L 72 (eSS ~ D) »oRE L, KREN
BRI ICIZEE 7 7 v Ik B =77 v T F OEEIC
FoT, BEEOMMEE R L T2, ERIIEERE

ERF Ay 77 =13 77D DEEERE 7 7 v OWD &
WCEHRET %,
RFﬁ/f? FERESIEISNE TR TH DL 2020 EFK

FIRTETH 5. JERKE, HOMEAE R Z FEh L

RF window
(alumina ceramic)

Rotation flange
Loop antenna

Pickup antenna

Ridge tuner

- -

Figure 1: The sectional view of the mechanical design of
the IH-DTL prototype and RF coupler.
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Figure 2: Schematic view of an experimental setup for
high-power test of the IH-DTL prototype. (a) Perspective
view. (b) Top view.

-155-



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 FROOO03

WR2300 203D — 77D 77D 77D
Wave Coaxial Directional Loop
Guide [® Line [ Coupler » Coupler P
IH-DTL
prototype
Pickup
Loop N
I
324 MHz Tis
. s |2
RF signal T
RF g |3 324 MHz RF
@_’ Switch e >
A Amp ->» 25 Hz trigger
Klystron
VSWR [Ty Power |
meter Meter |- !
L Sensor | 3") Power
Timing Gate \_p[ Power | >  Meter
Timing (40ps, 25 pps) Meter |- !
Generator Sensor
Power
g Meter o I;;wer
-------------- > Sensor eter

Figure 3: The design of the block diagram of the RF sys-
tem for high-power test.
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Figure 4: The result of the thermal calculation of the
IH-DTL prototype with the thermal steady solver in CST
MPS. Where the RF power and duty are 55 kW and 0.1 %,
respectively.
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Figure 5: The variation of the maximum temperature of
the cavity and a change in the resonant frequency caused
by it as a function of ambient temperature. The parameter
of p1 shows the slope of the linear fitting function.
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Figure 6: The result of the particle tracking calculation of
the dark current due to a multipacting in the IH-DTL pro-
totype cavity with the PIC (particle In cell) solver in CST
PS.
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