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Abstract

Controlling frequency drift is very important during superconducting elliptical cavity development.
If the frequency deviation is too large, it may cause the cavity to bear too large tuning force, or exceed
the tuning range of the tuner, or produce plastic deformation, which will affect the cavity mode and
mechanical properties. So, only when the frequency reaches the required tuning range, the cavity
can be applied in practical engineering. Factors that affect the frequency of elliptical cavity were
simulated for China Spallation Neutron Source upgrade in this paper, including vacuum medium
and vacuum deformation, 2 K cooling contraction, polishing, gravitation, variation of frequency with
equator radius and tuning sensitivity. To ensure the accuracy of the final frequency of elliptical cavity,
it can be used in the engineering of CSNS-II upgrading.
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CSNS-1I TR iR = E) 500 KW, ELZEINT# 8% H 1 A2 75 22 5 300 MeV UL, kbt dase m
F| 50 mA, fik v A E E IR AAL[1] [2]. HELINIER AL T ZWE 1R, 46 DTL 577 97 m KN,
4% Spoke JEEIN T B AHER I HOEE S 08 77 %8, Spoke B U Bg v 0.5, BEEINZEF] 150 MeV, HHERIE
KH 5-cell Z5#), pg=0.6, TAVEAIHR 648 MHz, fig 125 %% 300 MeV LL_E[3].
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Figure 1. Layout of CSNS-II linac
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Figure 2. Model diagram of CSNS-I1 5-cell elliptical cavity
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Figure 3. Deformation caused by vacuum pumping
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Figure 4. Frequency shift varies with vacuum
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Figure 5. Deformation of cavity cooling to 2 K
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Figure 6. Frequency shift varies with polishing thickness
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Figure 7. Frequency shift varies with polishing thickness
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Figure 8. Structural parameter diagram of elliptical cavity
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Figure 9. Frequency varies with Req
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Figure 10. Deformation of elliptical cavity caused by tuning displacement
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Figure 11. The relationship between tuning displacement and fre-
quency shift
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