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In the realm of particle accelerators, high-voltage charging power supplies are
indispensable for the operation of kicker systems, particularly within the context
of high-precision spectrometers and Booster Ring integral to the High Intensity
heavy-ion Accelerator Facility (HIAF) under development in Huizhou, China. The
exigencies of such applications demand high-voltage charging power supplies that
exhibit exceptional precision and stability, attributes that are not met by conventional
power supply technologies. In response to this challenge, a novel high-voltage
charging power supply has been engineered, grounded in a full-bridge series LC
resonant circuit topology. This design leverages high-precision components with
minimal temperature drift and employs a segmented charging strategy to further
refine performance characteristics. The innovative approach extends to a modular
design framework, which not only condenses the production timeline and associated
costs but also bolsters the reliability and serviceability of the power supply. Empirical
testing has confirmed the capability of this high-voltage charging power supply to
deliver voltage outputs reaching 80 kV with an accuracy and stability threshold of
less than 0.1%. Demonstrated through synergistic operation with a rapid injection
kicker power supply prototype, the system maintains stable performance at a 3 Hz
operational frequency over sustained periods. The successful validation of this high-
voltage charging power supply paves the way for its integration into the heavy-ion
accelerator facility post mass production, promising a significant enhancement in the
operational capabilities of high-precision spectrometers within the domain of particle
acceleration science.

B o6s1acTi ycKOpeHHs 3JieMeHTapHbIX YacTHL[ BBICOKOBOJBTHBIE HCTOUHMKH IHUTa-
HHS IS 3apSJIKH HEOOXOAMMBI 1J1l pab0Thl YCKOPHUTENbHBEIX CHCTEM, OCOOEHHO B KOH-
TEKCTe BBICOKOTOYHBIX CIIEKTPOMETPOB H YCKOPHUTEJBHOIO KOJbLiA, KOTOPbIE SBJISIOTCS
HEOTbEeMJ/IEMOH YacTbl0 MOLHOIO YCKOPHUTeNs TSXKeJblX HOHOB, pa3pabaTblBaeMoro
B Xyas#wkoy (Kurait). [ls151 BbIIOMHEHHUs TOLOOHBIX 3a1au TPeOYIOTCs BBICOKOBOJIbTHBIE
UCTOUHHMKH MUTAHUS AJIS 3aPSAKH, KOTOpble 00/aJal0T UCKIIOUHTENbHON TOYHOCTBIO U
CTabUIBHOCTBIO — XapaKTePUCTHKAMH, HELOCTYMHBIMU MPH HUCMONb30BAHUH OOBIYHBIX
TeXHOJIOTHH 3JeKTpocHabxeHus. B oTBer Ha 3Ty 3amauy Obln pa3paboTaH HOBBHIH
BBICOKOBOJIbTHBIH HCTOYHHUK NMUTAHWS IJIS 3apSAKH, OCHOBAHHBIH Ha IMOJHOMOCTOBOH
tonosiorun LC-pesoHaHcHbix cxem cepun LC. B 2Toil KOHCTPYKUMM HCIIOJB3YIOTCH
BBICOKOTOYHbIE KOMIOHEHTHl ¢ MMHUMAJBHBIM TeMIIepaTypHBIM ApeH(OM H CerMeHTH-
pOBaHHas CTpaTerus 3apsaKH AJs Ja/jbHEeHIero yayylleH|s pabounX XapaKTepHCTHK.
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VHHOBaLMOHHBIH MOAXON PAcCIpOCTPaHSETCss HA MOAYJbHYIO KOHCTPYKLHIO, KOTOpas
He TOJIbKO COKpallaeT CPOKH IPOM3BOIACTBA M CBSI3aHHBIE C 3TUM 3aTPaThbl, HO U MOBHI-
[aeT HaleXHOCTb U YHOOCTBO OOC/HYKHBAaHHS MCTOYHHKA MHUTAHUS. DMITUPHUECKHE
HCIIBITAHHSl MOATBEPIUJIN CIIOCOOHOCTh 3TOTO BBICOKOBOJBTHOTO MCTOYHHKA MHUTAHHS
IJIsT 3apsiiKM BblIABaTh BBIXOAHOe HampsikeHHe no 80 kB ¢ ToyHocThIO M moporom
crabunbHocT MeHee 0,1%. Kak mokasbiBaeT CHHEPreTHUECKOEe TeCTHpOBaHHE Mpo-
TOTHNA HCTOYHHKA IMUTAHHUSI OBICTPOrO KHKepa HHXKEKLHH, CHCTeMa MOAAep:KHUBAeT
cTabunpHy0 paboTy Ha padoued yactote 3 [l B TeueHHe NJIHTENBHOTO BpPeMeHH.
YcnemHass anpo6anusi 3TOTO BBICOKOBOJIBTHOTO WCTOUHHMKA TMHTAHHS AJs 3apsiKH
OTKpBIBaeT MyTb K €ro BHEJPEHHI0O B MAacCOBOe TMPOM3BOACTBO MJIs YCKOPHTENbHBIX
YCTAHOBOK MJis1 TSIXKEJBbIX HOHOB, UTO OOellaeT 3HAaYMTEeJbHOE pacliipeHHe pabounx
BO3MOXKHOCTEH BBICOKOTOUHBIX CIIEKTPOMETPOB B 00JACTH YCKOPEHHS YaCTHII.
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