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Abstract

A flux consentrator compatible with requirment of ILC is under development. To maximize the capture efficiency
and meet the high repetition rate, ten times higher power dissipation compared with the one used in the SuperKEKB is
expected. Fully 3D combined electromagnetic and thermal simulation was done for efficient cooling water path design
along with careful selection of heat resistant Cu alloy for FC body. A prototype is under construction and in the final

assemble phase.
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Figure 1: Cross sectional view of the pos1tr0n source pro-
totype under development in KEK.
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Table 1: Comparison of Parameters for FC between
SuperKEKB and ILC
Unit  SuperKEKB ILC

Peak Voltage kV 20 20
Peak Current kA 12 35
Repetition ppSs 50 100!
Pulse Width us 6 112
Entrance Aperture mm 7 12
Peak Magnetic Field T 3.5 5
Peak Power MW 240 700
Average Power kW 12 128
Ohmic Loss on FC kW 0.8 8.9
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Figure 2: Cross sectional view of the 3D model of FC
(Top), current distribution (middle), magnetic field distri-
bution (bottom).

5. MEEE

SuperKEKB ®7 5 v 7 Za vt ¥ b L—XBRICE
WL, SETRICe 285 b, 2oz %E 700
CULEDERIZE X 2 21802, MR OEILAET
DRNTRELRBFETH o7, ZHITHL NC50 & W5 H7
HELAREZ G S 2 RA T2 22k, o ffirsk
WIS L 2 S C 2 iC ko T, ZOHERMIRL
72 4, — /S FIOBKNTIX, MEOEHICL->T, BHZE
TR E OREMEEES TEZ1TS 224 <. FC
PRUETZZBARETH D, L LADS, Tablel T
H7z & 512 SuperKEKB {2 HEART 10 U Lo FEENE
E XN, EHfiZF D Ohmic loss 12 & % FC AMREE O L&
PEHRTER WV, —BRICERE R 200°C 28 % 5% &
AR E D, M E LMK TS % [5], —77 NC50

-503 -



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 WEP090

20
10+ -
=
e o .
fia
10k 4
20bL i
1.0 9
0.5+ -
E Tedal koss per pulse - 3.
= 00 pulse - 38.87
[i7)

0 L 1 L | I | I L

0 -20 -40 -60 -80 -100
z (mm)

Figure 3: Magnetic field components along beam axis.

Table 2: Thermal Balance of Ohmic Loss and Cooling
Power (W)

Ohmic Loss Considered 8988.921
Conduction Flange -11.392
Feeder -40.286
Target -746.141
Cooling Water ~ Flange -119.409
FC Head -40.286
Primary Coil -746.141
HYV Terminal (L) -40.286
HV Terminal (S) -746.141
Air Flange -119.409
Ceramic -40.286
Collar -746.141
HYV Terminal (L) -40.286
HV Terminal (S) -746.141
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Figure 4: Temperature distribution (top) and Ohmic loss at
each parts per pulse (bottom).

Table 3: Comparison of Physical Properties of Cu Alloys

Type C1020 NC50 SH-1
Alloy Components Ni, Si Cr

Density g/cm® 8.94 870  8.89
Thermal Expansion %1076 17.7 17.0 17.6

Thermal Conductivity W/mK 391 180 330

Electric Conductivity % IACS 101 45 75
Young’s Modulas GPa 118 120 120
Tensile Strength MPa >195 >650 >380
Softening Temp. °C 200 550 550
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Figure 5: Simulation results of temperature rise for different geometry, material and excitation current waveform.
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Figure 6: Manufacturing process plan of the FC. ,
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Figure 7: Manufacturing process progress of the FC. B
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