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— Diamond Il 71 Soleil U AL CRFPRESIEN NIRRT, (23R BimiEa XA
TRZIHESRERREYE. RE THREEETRES, AKNR/NSTHERE, TELELXTEKE)

HEPS 6 166.6 200 sC Max IV 3 100 500 NC
SIRUIS 3 500 350 sC APS-U 6 352 200 NC
NSLS-I1 3 500 400 SC  |ESRF EBS 6 352 200 NC
HALF 2.2 500 350 SC  |PETRAIV| 6 500 200 NC
Diamond I 3.5 500 300 NC ALS-U 2 500 500 NC
SOLEIL-U | 275 352 500 NC SPS I 3 119 300 NC
SLS 11 2.4 500 400 NC | K-4GSR 4 500 400 NC
Spring811 | 6 | 508 100 NC TN;r;:u 4 508/E020 | 3007 NC

Fi Diamond-H- Cortceptuat Design Report 2019:

[2] Conceptual Design Report for SOLEIL UPGRADE, 2020.
B e
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ELETTRA 2.0 ESRF-EBS
Active for a potential
I HALF FLS at KEK ALS-U
longitudinal injection Other options
scheme considered
SIRIUS PETRA IV MAX IV 3 GeV
HEPS SLS 2.0 SPS I SOLEIL-11
SC Active SC Passive NC Active NC Passive

Efr LR, {BEERPES I ORERERSZ KA RIERE.
KAENERIEE AR TR ERIERBN(FFER, (EBETREABZIUANEANIEFR
FBIFE, SRIGHIRERFSERER RAEIS{ERY~30-70%X(E],

[1] F. J. Cullinanx, A. Andersson, P. F. Tavares, REVIEW OF HARMONIC CAVITIES IN FOURTH-GENERATION STORAGE RINGS, in Proceedings of FLS2023, Luzern,
Switzerland, Sept 2023, MO2L3.
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2. TMO20tRz\FHE =T EAR

Nano-lerasu (508MHz, FM)
/KEK-LS (1500MHz, 3rd)
/ESRF-EBS  (1409MHz, 4th)




Nano—-Terasu: 3—-GeV synchrotron radiation source

additional E-bend port I 100 mm

coupling tuner
ceramics window

nose-cone plate

frequency tuner l HOM dampers
pickup port

Table 1: Design Parameters of the HOM-damped Cavity

for NanoTerasu Storage Ring ,I . ;T_.D}szOO M HZ TM 02 Ojf%ftﬁﬂ)@:ﬁ’lﬁqiﬁtl_ /

RF mode TMO020
Frequency 508.76 MHz — N b (IRN \ = TN IS
Unloaded Q 60,000 2 . TGEEJ?\EEHI/HUIK / FE@T 2 O kW =] Ijj ’—?—‘/)H\Uﬁto
Coupling to waveguide 1- 5 (variable)
Shunt impedance 6.8 MQ

1. Inagakit, T., et al. (2023). "HIGH-POWER TESTS OF THE COMPACTLY HOM-DAMPED TMO20CAVITIES FOR A NEXT GENERATION LIGHT SOURCE."
2. Ego, Hiroyasu, et al. "Compact HOM-damping structure of a beam-accelerating TM020 mode rf cavity." Nuclear Instruments and Methods in Physics Research Section A: Accelerators,
Spectrometers, Detectors and Associated Equipment 1064 (2024): 169418.




A future light source at KEK /KEK-LS

i B
Coupler
N1
Tuner

N

¢ ©

Beam axis

Principal parameters of the final cavity design shown in Fig. 17 with an input coupler
design given in Fig. 8(b). Frequency-domain simulation was used.

3 N N P = e LSEN N =,

z:*‘“&m — e 1. it ¥ —E1.5GHz TMO20iRz IS KR ez ;
ant ueney mode
68.0 Q A R NN i ST11E == = ase | gAY

ffn?n:éggﬂ@“] 31400 2 . Ehfmj:j*#jjulﬁﬁéﬂl / %]JQ/ TDJE‘ZHIEAQ\_‘LLI—.EO
Shunt impedance (R, = V2/P) 214 MQ
Harmonic RF voltage (V) 155.4 kV /cavity
Wall-loss power () 11.3 kW /cavity
Max. wall-loss density 11.0 W/em?
Max. electric field 6.7 MV/m

1. T. Yamaguchit, D. 0. A. S., The Graduate University for Advanced Studies (2021). "OPTIMIZATION OF THE PARASITIC-MODE DAMPING ON THE 1.5 GHz TM020-TYPE HARMONIC CAVITY."
2. T. Yamaguchit, et al., IPAC2023 WEPA132 (2023). "BASIC HIGH-POWER DESIGN OF A 1.5-GHz TM020-TYPE HARMONIC CAVITY FOR THE KEK FUTURE LIGHT SOURCE."



ESRF-EBS

Harmonic RF project for ESRF-EBS _ offset ()
Lee Carver, Alessandro D’Elia, J6rn Jacob, Vincent Serriére, Simon White e
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Active NC cavity design well advanced:

v 2 coupled and 2 uncoupled cells considered
v' Freq =1.409 GHz
v R/Q = 44.5 ohm/cell

1. ZERETMOORIG IS B ERSRNE, EBSINERATEIEIRS

v/ Q0 = 30500
B AR I EE v" Smart HOM & LOM dampers almost not
R _ e N affecting QO of E020 mode
2. N BEWZ%/ARKERRE, tHEess LeEl/4REanLIE v' Elaborate water cooling
RIP TR, EMEAIESHERVIIERIE, B3I NSEEEth ' Aperture coupler: coupling f = 1
e s v" Vacuum ports on HOM dampers also
SIS ARSI R E . preserving Q0

[1]Lee Carver, A. D. E., J&n Jacob, Vincent Serriée, Simon White (2022). "Harmonic RF project for ESRF-EBS." 11
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1. LiZhongquan, etal. ‘Electromagnetic field compensation to attenuate energy leakage in TM020 mode damped cavity’
2. Hao Xuerui, etal. “High-fidelity TM020 Mode HOM-damped accelerating cavity: Overcoming electromagnetic field leakage to increase
operating voltage tolerance’
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1.5GHz TMO020{=z\ fHfElZ rf parameters

vy ; freq. R/Q Qo Pc/Pm kt kO
. == Z, M(with HC 3x)~- = Z, "(n0.HC )~ - - Z, O(with. Ii(;opt) [M Hz] [Q] [104] [%] [V/pC] [V/pC]

1499.8 55.66 3.60 2.00 1.53 .15 0. 17
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