BERALES £

High Power Laser and Particle Beams

T RE R AR LR F Sk R AR AR BB 2% OB R

M R OB m7ZE FERE N B X RE%

Development of ferrite high-order mode damper for High Energy Photon Source
Chen Xin, Li Chen, Zhao Wei, Xiang Jun, Li Tiantao, Huang Gang, Yang Jie, Liu Ping, Qin Zhen

FHASL:

Wik, 2=, B, 1014, 25 RV, BN, ik, X0, ZRER. o Re [a) A0 RG] el s YR BELE A i BRI ). 5806 Sk 7
7R, 2025, 37: 044008. doi: 10.11884/HPLPB202537.240278

Chen Xin, Li Chen, Zhao Wei, Xiang Jun, Li Tiantao, Huang Gang, Yang Jie, Liu Ping, Qin Zhen. Development of ferrite high—order
mode damper for High Energy Photon Source[]J]. High Power Laser and Particle Beams, 2025, 37: 044008. doi:
10.11884/HPLPB202537.240278

TEZR 1 View online: https://doi.org/10.11884/HPLPB202537.240278

T BRI A HAB S TR

Articles you may be interested in

JniE s PSR R B A fr TR 5 2 o R RELJE 2 ool

Development of a ferrite—silicon carbide hybrid high—order mode damper for accelerators

SREOE R FER. 2025, 37: 024001-1-024001-6  https://doi.org/10.11884/HPLPB202537.240154
fe AR ) 22 ] B s S R P

Study on excitation characteristics of high—order mode coaxial multi—gap cavity

RIS RF . 2020, 32: 103009-1-103009-7  https://doi.org/10.11884/HPLPB202032.200193

o B[R] AP SRR
High Energy Photon Source
RIS R 2022, 34: 104002-1-104002-7  hitps://doi.org/10.11884/HPLPB202234.220080

AR TP e U B )7 A A5 4 BB E 5

Theoretical investigation of relativistic vortex high—order harmonics generation and manipulation

BRI SR T, 2023, 35: 051003-1-051003-7  https://doi.org/10.11884/HPLPB202335.220256
PRBNZR N - H AR A 5 RE ) A0 A S IR I o s Pl LT i i

Application of vibration wire measurement technology to pre—alignment units of High Energy Photon Source booster

BERIOE ORI FER. 2023, 35: 124003-1-124003-9  https://doi.org/10.11884/HPLPB202335.230125
o0 I ) A R SR MG T T ek A O A A

Progress of the first—stage beam commissioning of High Energy Photon Source Linac

B SR TR 2023, 35: 054001-1-054001-3  https://doi.org/10.11884/HPLPB202335.230061


https://www.hplpb.com.cn/
https://www.hplpb.com.cn/
https://www.hplpb.com.cn/
http://www.hplpb.com.cn/cn/article/doi/10.11884/HPLPB202537.240278
http://www.hplpb.com.cn/cn/article/doi/10.11884/HPLPB202537.240154
http://www.hplpb.com.cn/cn/article/doi/10.11884/HPLPB202032.200193
http://www.hplpb.com.cn/cn/article/doi/10.11884/HPLPB202234.220080
http://www.hplpb.com.cn/cn/article/doi/10.11884/HPLPB202335.220256
http://www.hplpb.com.cn/cn/article/doi/10.11884/HPLPB202335.230125
http://www.hplpb.com.cn/cn/article/doi/10.11884/HPLPB202335.230061

5537 B 4 (N G S T A S <} Vol. 37, No. 4

2025 4% 4 HIGH POWER LASER AND PARTICLE BEAMS Apr., 2025

LT AR A -

BRI IES AL EARS ISR BB

Mok, & B, R f, A E, X%,
+* R, #H ZE, 2 F, A %
([ TR W B 5T 58 A W BRI 5T B, DU I 28 BH 621900)

W OE: RAEGNEES R b, YA BRI A A, £ AE TR v Rl R 5 e R R N AR

B 23 7E R T R AE AT P R A B AR FE 52 S AR B IS AT AR 8 P, BT DA A X R RO HE AT A
?ﬁlJo mFH’%K%LWﬁ%Y)EHﬂ%WﬁUJE,JEJ;@Eﬂ:*ﬂﬁ#iﬂ%ﬂ(%\ﬁi'ﬁﬂﬁl%ffﬁE‘Jﬁ%,%Tr‘f'ﬁiﬁlﬂi%&\ B
RGBS B U R BB JE A% o 0 CST 3R 07 B 17 2 404 Ty OB BHL JE 46 7 A TR) A3 0 Bl e 1 gL JF
5 IEIN AR G, S B A D A B P AT LA SO ) v O, ER — RE B P I 45 SR AP AE— € 22 5+ . i ] COMSOL
AR T A 1$m«A1<%ISEJE%ﬁT1’EHTEﬁ{ FEAr A RAS, I 5 M A R P T H RS SRR, Rl &
10.14 kW B, IR TR B 77.4%, L2350 R L AR BR 023 | K it T 00 58 45 SR 140 0 R e o 1 s e 1 oK

KB K B A B R R

FESERS: TL503.2 XHEREB: A doi: 10.11884/HPLPB202537.240278

Development of ferrite high-order mode damper
for High Energy Photon Source

Chen Xin, LiChen, Zhao Wei, XiangJun, Li Tiantao,
Huang Gang, YanglJie, LiuPing, Qin Zhen
(Institute of Fluid Physics, CAEP, Mianyang 621900, China)

Abstract: In high-current accelerator beam tubes, the flow of charged particles induces a high-frequency field
within the tube, which affects the current and stability of the beam. Additionally, this field leads to extra heat loss
during the operation of the superconducting cavity, impacting its operational stability. Therefore, it is necessary to
effectively control the high-order mode. This study employs ferrite as an absorbing material to absorb high-order
modes. The ferrites were welded to copper substrates through metallization and brazing, and then they were joined
with the copper beam tube and cooling system to create a ferrite high-order mode damper. The microwave
performance of the ferrite high-order mode damper at various frequencies was simulated using CST software, and
compared with the measured results. It is found that the high-order mode can be effectively suppressed in the test
frequency band, but there are some differences between the two results in a certain frequency band. Additionally,
COMSOL software was utilized to simulate the temperature distribution of the ferrite high-order mode damper during
operation, and these simulations were compared with experimental data. The test results for loaded power show that
the absorption efficiency reaches 77.4% when the absorbed power is 10.14 kW. Furthermore, results of vacuum leak
rates, ultimate vacuum and water-resistant all conform to the design requirements for superconducting high-frequency

cavities.
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Table 1 The main design metrics of the high-order mode damper

temperature difference

. absorbed . . vacuum ultimate water-
working absorption absorbing . between the outlet
power/ . . leak rates/ vacuum/ resistant/ . K
mode efficiency material ~ and inlet cooling
kW (Pa-L-s™) Pa MPa
water/ C

operating frequency band after welding, the surface when the absorbed power

continuous =10 (9,§~3.OGHZ) =30%, of ferrite shall be clean <1x107 <6.5%10°* =0.9 1§ 10 kW, the temperﬁlture

wave critical frequency bands and flat, without particle rise of the outlet and inlet

(0.8~1.5GHz)=50% shedding or cracks cooling water is < 5 C.

(a) simulation results of water (b) simulation results of absorbing
temperature distribution materials temperature distribution

Fig. 1 Simulation results of temperature distribution for the high-order mode with an absorbed power of 10 kW
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(a) overall structure (b) copper beam tube with (c) weld parts for ferrite
stainless steel flange and Cu substrates

Fig. 2 Schematic of the ferrite high-order mode damper
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95.02%

solder 1

(a) brazing rate between (b) brazing interface of copper (c) brazing interface of copper
ferrite and copper beam tube and copper substrate beam tube and copper water pipe

Fig. 3 Quality diagram of welding effects
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Fig. 4 High power test assembly diagram of ferrite high-order mode damper
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