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Abstract

The Five-cell Elliptical Superconducting Radio- Frequency Cavities (SRFC) provide the final acceleration
in the JAEA-ADS linac (from 208 MeV to 1.5 GeV); thus, their performance is essential for the success of
the JAEA-ADS project. After their optimization of the cavity geometry to achieve a high acceleration
gradient with lower electromagnetic peaks, the next step in the R&D strategy is the accurate estimation
of beam-cavity effects which can affect the performance of the cavities. To this end, multipacting
studies were developed to investigate its effect in the cavity operation regimen and find
countermeasures. The results of this study will help in the development of the SRFC models and in the
consolidation of the JAEA-ADS project.
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Introduction

 Multipacting (MP) is an undesired resonant effect that limit the
performance of the Superconducting RF cavities (SRFC).

* This is main concern for the JAEA-ADS project which employs SRFC to
accelerate proton beam from 2.5 MeV to 1.5 GeV.

* To this end, we started the MP studies for the Five-cell Elliptical SRFC in
CST Microwave studio.
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Table 1: Parameters of the EllipR SRFC.
35 KeV 17.7 MeV 1.5 GeV
Parameter S-cell Elliptical 15-cell Elliptical 2
F'“':a‘ MEBT nl'_ """ IJ' (EllipR1) (EllipR2)
I SSRs EII| Rs
ECR LEBT ‘____ _________ |___Ii__,: Frequency (MHz) 648 648
Bg 0.68 0.89
E - rangce (MV/m) 2.3-13.8 10 - 14.2
2. M V 2 MeV dec e
s O ??....f. ....... . Energy range (MeV)  208.8-5834 58341500
Normal conducting Superconducting

Figure 1: Schematic design of the JAEA-ADS linac.
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Simulations

The MP studies were done using CST Studio: MicroWave Studio and Particle Studio.
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Figure 1: The full cavity geometry of the EllipR1 (a), Inner cell (b), End cell (c), one-quarter Inner cell

(d) and one-quater End cell (e).
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Figure 3: The comparison between one cell Figure 4: The space-charge effect in the
- multipacting studies for the Inner cell of EllipR1.

and one-quarter model of the Inner cell of .
EllipR1.



Equator geometry
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Figure 5: The multipacting location in the cell on

the yz-plane (a) and on xy-plane (b).
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Figure 6: A close up of the cavity profile, yz-plane,
around the equator for the different geometries

used to analysis the multipacting effects.
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Results
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Figure 7: The average I, for the Inner and End Figure 8 :The average I .. of the inner EllipR1 for the
cells of the EllipRs cavities. different geometries.
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1V, Shemelin, “Multipactor in crossed rf field on the cavity IPAC".

equator”, Phys. Rev. ST Accel. Beams, vol. 16, 012002. geometries.

Figure 9 :p values of the Inner EllipR1 for the different
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Conclusions /

* Multipacting is presented in the accelerating gradient operational range of

Elliptical cavities.

* Convex geometry reduce the I¢... peak by 48% to the baseline design.

* This reduction can be related with the decreasing of the p value.

* The convex geometry offers advantage reducing the I ... peak, but
represents a challenges for the cavity machining.
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