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Fig. 1. Schematic of two-sided multipactor discharge in cavity: (a) 1st order mode; (b) 3rd order mode.
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Fig. 2. Secondary electron emission yield coefficient

(under normal incidence).
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Fig. 3. Susceptibility of two-sided multipactor.
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(color online) The evolution relationship of electron number, SEY coefficient and impact energy of 1st order

two-sided multipactor in cavity: (a) Development stage of multipactor; (b) saturation stage of multipactor.
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Fig. 14. (color online) The evolution relationship of electron number, gap voltage and discharge current of 1st order two-sided

multipactor in cavity: (a) Development stage of multipactor; (b) saturation stage of multipactor.
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Fig. 15. (color online) The evolution relationship of electron number, discharge and deposited power of 1st order two-sided

multipactor in cavity: (a) Development stage of multipactor; (b) saturation stage of multipactor.
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two-sided multipactor in cavity: (a) Development stage of multipactor; (b) saturation stage of multipactor.
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Fig. 17. (color online) The evolution relationship of electron number, gap voltage and discharge current of 3rd order

two-sided multipactor in cavity: (a) Development stage of multipactor; (b) saturation stage of multipactor.

— Electron number

- == Deposited power/mW

1.1x107 @ Discharge power/mW -80
80
R
Lo : |
I BN’ i : || 60 [160
; ol /
0\ B 40
T ‘A L
' g -40 F20
|| e\ ]
1-44 1 |
' il \f. J -0
I 1 AV N
I : .20
. : F—20
I
) : P [
L WU NI WIS - —40
1.0x107 4 ‘“"’ |:! T 5u‘.l r T 0
1500 1510 1520 1530 1540

Time/ns

18 (MITUR(R) =l — ok TR T 1 o 7450 H i
(b) X HL T BE AR B

— Electron number
- == Deposited power/mW
7.0x 105 m T Discharge power/mW ~20 10

6.5x10% 1

6.0x 105 {8

5.5 %105

Time/ns

HDDR KPR R EER ALK R (a) SRR B

Fig. 18. (color online) The evolution relationship of electron number, discharge and deposited power of 3rd order two-sided

multipactor in cavity: (a) Development stage of multipactor;

(b) saturation stage of multipactor.
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Abstract

For investigating the influence of high order two-sided multipactor discharge on the accelerator field-building process,
the temporal characteristics of the 3rd order two-sided multipactor discharge in oxygenfree copper cavity are studied
numerically. The particle-in-cell and Monte-Carlo methods are used in the simulation and the characteristics of the 1st
order mode are also studied for comparison. The numerical results can be concluded as follows. In the multipactor
discharge evolution, the electron number, discharge current, deposited and discharge power increase exponentially and
tend to be saturated. At the saturation stage of the 3rd order mode, the values of electron number, discharge current,
deposited and discharge power are lower than at the saturation stage of the 1st order mode. Meanwhile, the rising time
of waveform in the 3rd order mode is longer than in the 1st order mode. There is a time-delay phenomenon in the
waveform of discharge current, which results in a partial charging process in multipactor discharge. The average value
of the discharge power is equal to the average deposited power. The value of discharge power in the 3rd order mode is
about 1% of that in the 1st order mode. Therefore, the 3rd order mode is not significant in accelerator field-building
process compared with the 1st order mode. The characteristic of the 1st order two-sided multipactor discharge is the
accelerated motion of single electron beam, while that of the 3rd order is the complex accelerated-decelerated-accelerated
motion of multi-electron beams. When the multipactor discharge enters into the saturation stage, the space charge effect

of the 3rd order mode is not stronger than that of 1st order mode.

Keywords: two-sided multipactor, temporal evolution, Monte-Carlo method, particle-in-cell method

PACS: 79.20.Hx, 52.80.Pi, 52.65.Rr, 52.65.Pp DOI: 10.7498/aps.66.207901

* Project supported by the National Natural Science Foundation of China (Grant Nos. 11475155, 11305015).

1 Corresponding author. E-mail: dongye0682@sina.com
1 Corresponding author. E-mail: jpang@mail.ustc.edu.cn

207901-11


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.66.207901

	1引    言
	2物理模型
	Fig 1
	2.1 动力学方程与粒子模拟方法
	2.2 材料二次电子发射模型
	Fig 2
	Fig 3


	3数值模拟结果
	Fig 4
	Fig 5
	Fig 6
	Fig 7
	Fig 8
	Fig 9
	Fig 10
	Fig 11
	Fig 12
	Fig 13
	Fig 14
	Fig 15
	Fig 16
	Fig 17
	Fig 18


	4结    论
	References
	Abstract

