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Abstract7

The subject of the present theoretical and experimental investigations is the ef-8

fect of the external magnetic field induction on dark current and a possibility of9

breakdown. The generalization of the Fowler-Nordheim equation makes it pos-10

sible to take into account the influence of a magnetic field parallel to the cathode11

surface on the field emission current. The reduction in the breakdown voltage12

due to the increment in electron-impact ionization was theoretical predicted.13

Experimentally shown that the presence of a magnetic field about a tenth as a14

large as the cutoff magnetic field [18] reduces the breakdown voltage by 10% to15

20% for practically all cathodes no matter what their surface treatment.16

Keywords: field emission, vacuum breakdown, breakdown rate, magnetic field17

PACS: 29.20.Ej, 52.80.Vp, 79.70.+q18

1. Introduction19

Presently, experiments in particle physics require progressively higher ener-20

gies, and thus, higher accelerating gradients. Earlier experiments have revealed21

high-vacuum breakdowns occurring due to energy input by an electromagnetic22

RF field, providing the accelerating rate of about 100 MV/m [1]. Experi-23

ments with accelerating structures of a prototype compact linear collider (CLIC)24

showed the advent of breakdowns when such gradients were tested. Therefore25

the acceleration could not be provided along the full length of the collider [2].26

And to achieve the required electron- and positron energies of 3 TeV did not27

∗Corresponding author
Email address: lebos@nas.gov.ua (S. Lebedynskyi)Preprint submitted to Nuclear Instruments and Methods in Physics Research AAugust 20, 2018

*Manuscript
Click here to view linked References



Download English Version:

https://daneshyari.com/en/article/10142797

Download Persian Version:

https://daneshyari.com/article/10142797

Daneshyari.com

https://daneshyari.com/en/article/10142797
https://daneshyari.com/article/10142797
https://daneshyari.com

