Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEOMO03

KEK IZH 1+ D BIEE

BRAZROSERGER

VERTICAL TEST OF THE SUPERCONDUCTING RF GUN CAVITY AT KEK

FREEORER% A, HEde fak »),

Ny JKIE A, /AR SERIS,

WA GkEk A, fam BB, HIgE e,

Taro Konomi ##), Kensei Umemori #), Eiji Kako #), Yukinori Kobayashi %), Seiya Yamaguchi®,

Ryuichi Matsuda ®), Takeshi Yanagisawa®

A) High Energy Accelerator Research Organization.
B) Mitsubishi Heavy Industries, Ltd

Abstract

The development of superconducting RF gun has been started at KEK. The performance targets are that average current
is 100 mA, normalized emittance is less than 1 © wm.rad, beam energy is 2 MeV and energy spread is less than 0.1 %.
The SRF gun consists of 1.3 GHz and 1.5 cell elliptical cavity and backward illuminated photocathode. The cavity shape
was designed by using SUPERFISH and GPT. Prototype #1 cavity was fabricated without choke, cathode plug and
photocathode. 1% vertical test was done. The surface peak electric field reached Esp=66 MV/m, Qo=4.19 X 10°. This
meets the target value Esp=42 MV/m Qo=4.5 X 10° sufficiently.
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Table 1: Target Parameter of the Superconducting RF
Gun
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v — LER 100 mA

W E— LT $2mm, 10 ps (7 {57)
e KR A 50 MV/m LLF
BETIvX LR I mm mrad ELF
BTV =R 01% LT

ZEqH 1.5

AAERE OB I 3 BEpRICRRE LT, & 1 Exfs
E— Aﬁ*%%(l%fpj— RF 7% /HH‘/'{*%HXJ‘L/ /HA
REWRARASY 7 L2 LT m SR BR GRER ) TRE
flid %, & 2 BREX7 74 4F Y 2 — /WITHAIAD
LXK TF 2—F— REA VT Yy "o
77—, MAREIZOWTEREI 21T o, 3 3 BT
# konomi@post.kek.jp

E%A%mbﬁ&%ﬁw
ETHD, B 1 BEOZERZRG - #EIZT LTS

N ymmwmﬂf*wt Mﬁ“ﬁ%F@ml 5t
B L 7o B E 22 OB H % Figure 2, ZE{f{/XT7 A —
% % Table 21T~ 9B, AREFEZENRIL B=0 705
B(W7iflst»ﬁf%@?étw\&1§ﬁr

EAZERE &SRB L IBIRET-23 [3— ZEIR DRI 57
BRETHD, HIEER 41.9 MV/m (2B 5 28RO
mPLE 30nQ EXET H &L BAZ Qo fEIX 4.5X10°
ThD,

%1 BERE OB FHHEIRGEE 1 BH)IT I
ZWEN, Fa—rE BY—RTZ7 7+ b
Y — RETEZEGDIMREZFE L TWD, Kk
EDORMEZ A LN E T 5T DI/ EEE2 — > O
VAT TOEHEEZAT 9 AW TITZERE L]
ROFERIEIZ DN TR B,

v — LPERE A RS T D R

hV—Fti
(1)

=

#EL

| Trbhy—FE

| m%crmiemﬁ\

Figure 1: Shape of the Superconducting RF gun#1.
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Figure 2: Superconducting RF gun prototype cavity #1.
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Table 2: Design Parameter of Superconducting RF Gun

F— AT RLF— 2 MeV
BErIvH A 0.98 mm.mrad
XX —IRH 0.09 % (1.84 keV)
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Figure 3: Comparison of the electric field on center
axis.

Table 3: Comparison of the Cavity Parameter
Y —RKFZ77 AV —KNKTFTT

H Fiiz
R %L 1300.007 MH 1300.088 MHz
KRR+ 1356Q 135.5Q
Hp/Ep 2.27 mT/(MV/m) 2.28 mT/(MV/m)
Zig 220.80 Ohm®/m  221.95 Ohm®5/m
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Figure 4: Power distribution of the electric field.
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Figure 5: Pure aluminum cathode and setting of electro
polishing.
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Figure 6 : High pressure rinsing nozzle.
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Figure 7: 1st vertical test result.
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Figure 8: Inside view of cathode cell after 1% vertical
test.
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