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Abstract

The superconducting RF (SRF) electron gun is capable of both high field acceleration and high repetition rate operation.
At KEK, a SRF electron gun consisting of a 1.3 GHz, 1.5-cell superconducting cavity and a K,CsSb photocathode is
being developed for ERL applications. In the vertical test, the SRF gun was achieving a maximum surface electric field
of 75 MV/m and a maximum surface magnetic field of 170 mT. Each component is currently being prepared for horizontal
beam performance test of the SRF gun. The 90-degree bending magnet for energy measurement was required a radius
curvature of 100 mm and a magnetic field accuracy of 1%. The fabrication and field measurements completed by March
2022. In this paper, we report the details of the design, fabrication, and magnetic field measurement of the 90-degree

bending magnet.
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Table 1: Parameter of SRF

Parameter Value
RF frequency 1.3 GHz
Beam energy 2 MeV

Projected emittance

Projected energy spread

0.6 mm.mrad
0.09%(1.84 keV)

Peak electric field 41.9 MV/m
Peak magnetic field 95.2 mT
RF phase 55°
Geometrical factor 135.6 Q
Target surface resistance 30 nQ
Target Q value 4.5%10°
Target cavity loss 8W

Horizontal plane

Vertical cross section
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Figure 1: The layout for beam test.

Beam dump

Table 2: Parameter of bending magnet

Parameter Value

Total energy 2.511 MeV (1.011 MeV)
Angle 90 degree

Radius 100 mm

Pole gap 45 mm

Magnetic field 0.0819T(0.0291T)
Cross section of coil 2mmX3.5mm
Current 9A

Current density =1.3 A/mm?2

Turn of coil 360 turns/2 coil
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Figure 2: 3D drawing of bending magnet.
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Figure 3: The magnetic field distribution in the radial
direction at magnet center.
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Figure 4: The magnetic field distribution in the radial
direction at magnet center, 30 degree and 45 degree.
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Figure 5: A coil bobbin.

33 =A)V

A JZHE R 32880 E, HSRD 720 K& 7 Wik A5 03
R C& XA — U ER—FBRIT DDLU Tk GO H
D J— A7 AR 8fR 2 mm X 3.5 mm % H\ V7=, Fig.
S5 VRT I RaA VR EAEL, 1 B4 15 Z—
V.INE 12 B 1 aAHizh 180 X — &R EEL
7o W BRAT DA NEEIEE T, BT O
Fr B IR SCHIRR I D PR 2 R DRV 72§57 | il
BICHD—TEDFIRVIE N EH 272 BRHE N TN, L

MU, KEK (AR OBBIER 2 o127 5
EEXADTFTH BRSNS S 20T e
DHIAANVEEBN, BERIEZEDDLE 1 JEHTED 16
B B T EINT T, LI, AL PRI D BB R
B THIRR R O BRI 2N K EL 72D BRI A VD3
Fr 11 BB LN TEI o Tz, Ik iin 2 — 4%
1% 176 THYID T ELD 4 Z— /DI N FEBRIT L B
W S ND W LT,

4. HISEAIEDRER

FUE SN TR A RO ORISR ERE R 2T, i
W2 ET 272010, BshJic oy A X —
4 — (F71:Lakeshore) % ®XiE L., A I T EIR
PSRN G, FERICIIT DB HRE 2 JE
L7z, BRDIZ0A NS 04A AT 7 T88AET
s, EEOAT v 7T 0A £THD S,
Nk SNV—T{T o7z, Figure6 |[ZFERZ T, Bk
(U CRESSRIE I TR IS L TR Y . gk fufn
IZHABILTVWRY, ZOFERND, 81.9 mT (2 MeV)
DG % i3 5 1= DI B ERNIL 7.92 A Tho
7z, Figure 7 1%, Fig. 6 TRD7ZITLLH#R D> & &I E
o Z 7y hLEZbDOTHD, BIREO LT TS
WCEBDERT USRI A~5A DFHETRKRKERD .,
SUFEE ThH o7,

100

P

80 /
&

=
é 60 /
Jui|
4:§ 40 =
/ y=10.32x+1.91
20 ~
0
0 2 4 6 8 10

Bt (A]

Figure 6: Excitation curve of bending magnet.
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Figure 7: Hysteresis of bending magnet.
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Figure 8: Measurement of magnetic field uniformity at
magnet center.
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Figure 9: Measurement of magnetic field uniformity at
each current.
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Figure 10: The simulation of beam orbit at different
injection position.
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