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Abstract

Intense positron source is one of a key component for next electron positron collider. KEK iCASA positron group started
design and prototype development of a new positron source from 2022 and 2023 respectively. Design parameters are chosen
based on the requirement for the ILC but technologies developed through the project will be applicable to other broader high
power machines. This report describes overall progress, present status and future plan of the positron source development.
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Table 1: Comparison of Parameters on Positron Sources for
SuperKEKB and ILC

Project SuperKEKB ILC
e~ beam on target
energy (GeV) 3.5 3
bunches per pulse 2 66
repetition (Hz) 50 100 (300)*
beam power (kW) 3.5 74
e beam after Dumping Ring
N, ot / N, o— 04 >1
bunch charge (nC) 4 32
number of positron (10'2e™/s) 2.5 131.2
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Figure 1: Cross sectional view of the positron source proto-
type under development in KEK iCASA.

Figure 1 \ZHFFH OBGEFHOMAK Z2Rd, BE
FIRIIGEFE2EDL X =2y MZIIA T, TE-E%E
TaAE, KT 572D, FC. YV /A K, #E
RENSRD, MIARKNPS B0 EED, DA~
AL OMBPHEINTEY, ULrbEIRLA
TUNOEENERIZKEREELE5 X5, Lz

-850 -



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

THIAVKR—2 Y bORRKL T TR, KO EIME
AT H7200, 2RFHVPEETH S, HIEAHE
BLUATY MIEIWEYIaLb—Y a3y, PEREZTM
EbRITNE BROPZEDE RSN, 2T
BITRAE—SHE LT, HREDBERE D HHEFEIT/E
NdZ e E2EMULETFHNRLVAT T MEFHALTY
b, DD ATHBIFIZESIWAEYIaL—YavE
o, WROGRMEEBRE LT, ZSEUBEADRY
BHEIEE I > T W5,
32 [EEEX—7"w b

3.2.1 #&E

ILC TlZ3GeV, 74kW DEBEFE—L0BX =7y M
WML ZEREEINTNVWDE, TOSISHBX—7 Y bA
DEAMIIH 17kW L AL 5N TWwWb, EERKIC
IEELRH O, EEEZE (107%Pah) BRETTOHEME
MRBRETH D, TN E2HMTTT-OIZERAR»ADOE
EEZEE N CEMTR AR AAEIEX —7 v b OIS
DT3B, Figure2 (2 3D €7 I)VOWEK, Fig. 312
FC &L BIZHEEF v UN—ZHARALTE L EDEE%:
R,

Figure 3: The rotating target assembled in the vacuum cham-
ber with the flux concentrator.
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Table 2: Comparison of Parameters of FC for SuperKEKB
and ILC

unit  SuperKEKB  ILC

peak voltage kV 20 20
peak current kA 12 35
repetition pps 50 100"
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peak power MW 240 700
average power kW 12 128
Ohmic loss on FC kW 0.8 8.9
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Figure 4: Prototype cell (left) and RF measurement setup

(right).
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Figure 5: Unit lock mechanism. movable module mounted on

girders (left) and fixed module on the floor (right). The mov-
able module is shown upside down to show its mechanism.

Figure 6: Unit connection mechanism.
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Figure 8: Solenoid (left) and power supply for solenoid
(right).
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Figure 9: Overview of the experimental area in July 2025.
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