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Abstract

In the manufacture of niobium superconducting cavities, electro-polishing (EP) is used as a surface treatment to
improve performance. Marui Galvanizing Co., Ltd. has previously worked with KEK, CEA Saclay, and Cornell
University to develop Ninja cathodes and EP equipment for vertical electro-polishing (VEP) of niobium accelerating
cavities of 1.3 GHz single cell, 1.3 GHz 9 cell, and 704 MHz single cell, and has achieved good acceleration performance
by identifying optimal conditions for VEP, implementing, and evaluating them. This time, in collaboration with KEK, we
have carried out VEP on a 3 GHz single cell cavity. The 3 GHz single cell cavity is a small cavity with a total length and
cell diameter that is about half that of the conventional 1.3 GHz single cell cavity. We have fabricated a Ninja cathode
and VEP setup for this cavity and carried out VEP, and we report the results here.
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Figure 1: Photo of a 3 GHz and a 1.3 GHz single-cell
cavity.

2. 3 GHzE+®)LZEH Table 1: Comparison of 3 GHz and 1.3 GHz Single-Cell

ZHAVETIC VEP 2 E ML TX7- 1.3 GHz Bik ey Cavity
AEEH72IC VEP 2% i3 % 3 GHz BtV 22 H D48l 3GHz Bt/ | 1.3 GHz it L
g/g\% 1 L:\ 'ﬁ‘/ff‘%@ttii%ﬁ 1 &:ﬂ—_\‘ﬁ—o 3 GHz %‘ %j(f% 95 mm® 210 mm®
B 22T 1.3 GHz B Z2ilc b R ClRoRER, ek S
FEDK A5%FLEE . 22PN I O R HFEAK 25%FRE e = 170 mm 330 om
ZEAE B 36%FREEE, EIRMNA B 12%FEE D wx
VLo TING, BP (FRELCRAMIO R ThHoE |l i i
DI T AL T N BB, EP RO D Z2FPI A E it | 300 em 1200 om
Z2IRE 2.2kg 6.0 kg
# keisuke nii@e-marui.jp ZHRNR & 04L 32L

-356 -




Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

3. MEEHHABEDLILNTYTEEH

3 GHz BE/AZERMAD VEP vy 770 HARE R
1% 1.3 GHz /L 28]d VEP Oty b7 o7 LERETHD
M, BRI D E DL EITHKIGL T=o Uy Y — R
HA A Y —2R% 3 GHz HE /L 22iREHOL OB HRIC
AR TERILU 72, ST T DR R— AL AT
T T LR T HZERAD NN 72 D LIRS LT/, /N
T DA LT,

TEETIE G B L IZIZFAEE T, EP ER, =
V¥ BV — RlElfiz-EJ ON, EP B4t —7EJR OFF,

EP #& T —EP #PEH-VErEAEA, JEH (YR L)

—t oy N7y TR, 2RI D S L2 RS
H. &£\Wo FIET VEP #17-7-,

VEP IO TIE, BEISVEE, =Y xh
Y — RIEfis$k 20 rpm (063K & A B3 F 0 L7228,
EP i BB E RN NS <, MK ZpnfzZ &
ZEB L THERD~S5 L/min 75 ~2 L/min ~ & B
Sz, AEOVEP By T v 7 L FIEORAX %
K212, By b7 v 7 OEEEK3ITRT,

(2) EPi&RHE

(1) EPRIBIR

L s

—

3}

Figure 3: Photos of the VEP setup.

PASJ2025 WEP054

4. 3 GHz ZATELILZROHME ERRTE

4.1 )7 VEP(VEP])

3GHz =47 ¥t Zelion L2 VEP(VEPL)IZH
PR B2 100 pm EL7c, ZERIEEEIE S0°CLL FIT PR
DZELL, EDTDIZAR Y N —F— DRI L 522
EnEAToT, EP ERiHF OGFHEM 4 127,

Figure 4: The whole setup and the bubbles during VEP1.
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Figure 5: IV curve, voltage, current, temperature of VEP1.
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Figure 6: Removal thickness distribution of VEP1.
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Figure 7: Observation of the inside of the cavity (VEP1).

Figure 8: Endoscopic observation of the inside of the cavity
(VEP1).
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Figure 9: The whole setup and the bubbles during VEP2.
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Figure 10: IV curve, voltage, current, temperature of VEP2.
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Figure 11: Removal thickness distribution of VEP2.
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Figure 12: Observation of the inside of the cavity (VEP2).
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