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Abstract

As a countermeasure against multipactor occurring on the inner surface of the SDTL cavities, we have been considering
cavities with slit-shaped inner surfaces. We conducted electron suppression using a slit shape with a small depth of 10 mm,
which is feasible for actual fabrication. The results showed that even with a small slit depth, electron generation by the
multipactor could be suppressed by about 85 %. Simulations using a cavity with a 20 mm larger diameter indicated that
electron generation by multipactor could be suppressed by about 50 %. However, actual operation is impossible due to
the large difference between the cavity's resonant frequency and the operating frequency. The SDTL allows resonance
frequency adjustment within a range of about =100 kHz, equivalent to a cavity diameter difference of £0.3 mm. The result
of multipactor simulations showed no significant difference in the number of electrons generated by multipactor between
the reference cavity and cavities with diameters differing by 0.3 mm.
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Table 1: Main Parameter of SDTL

Number of tanks 32 (S01A~S16B)
Input Energy 50MeV

Output Energy 190MeV

Tank inner Diameter 520mm

Tank length 1.5m~ 2.5m
Number of cells 5

Drift tube outer diameter 92mm

Drift tube inner diameter 36mm
Operating Frequency 324MHz
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(a) Overview of the SDTL.

(b) Inside view of SDTL.

Figure 1 SDTL Cavity.
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Figure 2: Reference model cavity.
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Figure 3: Cross-sections of slit cavity. Figure 4: Electron distribution of after calculation.
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Figure 6: Particle number ratio of slited cavity to reference
cavity at end of the calculation (25 ns).

72720 TENE 20 mm EDINHIZh R OE NI/ NS
FEEOWEMI T LW TS (EA 520 mm D
FM) OWE~HEEZEEL QEREARETHIEIZRD,

23 A1 S 2 DR

Rl —arOfERIT, S 1 LG 2 IZBIT5E
FMEI RILRE THHI LR LT, ZO AT EE
JE AU T ORI A IR IURTRETS S RO LA 5
JET ALt 2 TRk G705, FHIFLL O
D,

5 11, NI IR AE T D HEHEZE R o SR & I
A 324 MHz ThV | 1A A5 & 1R 8 3 0
324 MHz JVEL7Z25, 76~ TC, ,\T&H{Eziéz% 324 MHz
AR D7D LB I T 2 — T —IZ KA R B 4
DOFENLETHY | IRE N T =2 —F — i
FPHAN L7 AT T T o E S (LR R W S b
TR JE W B CHEER) A ERITAD,

Figure 7 (FAEHEZZIR (AR 520 mm, J#lE 0 mm) | £&
HEZEIR I T U 722530, R OVE AR 540 mm D ZETR D4t
RE W 5% R UT-7 77 Th b, R Ic ot
IR 8 B BT AR 2 1K <720 | MR 25 mm D FRFIZH)
321 MHz. EA£% 540 mm D227 (J#ilig 28.27 mmU\J:(/}i
JEDNE, LIFAE)) Tl 317 MHz £TIE F95, FE22H
DOE WL, o — T — B A fllaa(IZO mm)

TH 150 kHz THY, ZOHPANIZHDDOIFEE 5 mm
DZETZNT T D (FARJE P %L :323.9 MHz) Z 4L Lo
Yﬁf@’ﬂi?a—ﬂ‘—@?)ﬁ%%ﬁ5’1%1&67‘:&5*7‘7“1—
VIBEREIR AN, FE kHz UL LT F a— L E R 32
75)%®Ji%fa§jjil>jté’<<7‘£0?“% HIZDBLERT :,trt,cu\
Figure 8 1%, 10 10U 7= 22 i o 4k 4 J& 3 £ 3
324 MHza focéoto 2SI B A %;ﬁ%bﬁﬁ#@ T
BT DZERERE R 77 Thbd, /ﬁrllm%‘fi%%ﬂ”
LZERMERIT/NSLZ2Y, TR 25 mm OFRFIZZE
512mm &720, FHEZERO 520 mm LB L CEAR
8 mm, #J 1.5 %/N&<725, T, FERERIEIC 7‘25#
RN TR G Y 22 3 & bl U C 22 3 Vﬂﬁ*%:#

Resonant frequency vs. slit width
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Figure 7: Resonant frequency versus slit width. The
reference cavity is equivalent to a slit width of 0 mm. The
cavity with a diameter of 540 mm is equivalent to a slit
width of 28.28 mm or greater.
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Figure 8: Cavity diameter versus slit width. The reference
cavity is equivalent to a slit width of 0 mm.
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Figure 9: Particle number ratio to the reference cavity for
each cavity diameter.
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