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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimxeHHs BIIMBY Mogu@ikalii noBepxHeBUX LapiB MaTepiasiB [J1s1 IPUCKOPIOIOYUX CTPYKTYP Kosangepy CLIC

Ha CTPYM II0JIbOBO]I €Micii Ta BipOTiiHICTb BUCOKO BaKyyMHUX ITPOOOiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of Surface Layer Modification Effect in CLIC Accelerating Structures on Field Emission Current and High-
Vacuum Breakdown Probability.

Pedepar yKpaiHCBKOIO:

Po3pobseHuii Ta mociipkeHui MeTo I MiBUILEHHS CTIIKOCTI MaTepiasiB (30KpeMa Mifii) o BUCOKOBOJIbTHUX
BHCOKO BaKyyMHUX IIPO0OOIB, 1110 6a3yeTbcs Ha (POPMYyBaHHi [IOKPUTTSI IOBEPXHI CTPYKTYPOBAHOIO IJIIBKOIO HITPULY
TUTaHy opieHTauii (111), npu3HadeHui AJ1s1 BIPOBAIKEHHS [IPU BUTOTOBJIEHHI €JIEMEHTIB BUCOKO I'PAlieHTHAX
CTPYKTYP Cy4aCHMX BMCOKO €HEPreTUYHUX IPUCKOPIOBAYiB 3apSAIyKEHUX YaCTUHOK. [IokpuTTs Miai miiBkoio TiN
(Texctypa 111) Ta JO#ATKOBE ONPOMiHEHHSM iOHaMU aproHy 3 eHeprieo ~ 300 xeB Ta nozoto 4x10717 cm-2 nipBulye
HaMpyry BUCOKOBOJIBTHOTO NPO60I0 Maibke Ha 35% B MOPIBHSIHHI 3 YMCTOIO Mi0. 3allpOIIOHOBAHO MOZEJb
NOTEHLiaIbHOTO 6ap’epy MeTaly 3 JOJATKOBUM IIPUIIOBEPXHEBUM JUIIOJIbHUM mapoM. OziepKaHO aHaliTU4Hi
BUpasu 1151 KoedillieHTa Mpo30poCTi NOoTeH1ialbHOro 6ap’epy ! I'yCTHHU CTPYMY I0JIbOBOI eMicii 3 BpaxyBaHHSIM

AOOATKOBOTO ITPUTIOBEPXHEBOTO AMUIIOJIBHOI'O APy METAJTTY.

Pedepar aHIJIiHCBKOIO:

A method of increasing the stability of materials (in particular copper) to high-voltage high-vacuum breakdowns,
based on the formation of a surface coating with a structured film of titanium nitride orientation (111), is designed
and implemented for the implementation of elements of high-gradient structures of modern high-energy
accelerators. Coating with a TiN film (texture 111) and additional irradiation with argon ions with an energy of ~ 300
keV and a dose of 4 x 10™17 cm-2 increase the high-voltage breakdown voltage by almost 35% as compared to pure
copper. The model of a potential barrier of a metal with an additional near-surface dipole layer is suggested.
Analytical expressions were obtained for a transparency coefficient for a potential barrier and field emission
current density with an additional near-surface metal dipole layer considered.
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