[ a3opa3psagHa nna3ma onsa npuckKkoproBavya Ha OCHOBI

ninasmMoHanoBHEHOro aioaa
€.1. Ckibenxo, O.M. Ozepos, B.b. FOpepos

National Science Center “Kharkov Institute of Physics and Technology”, Kharkiv, Ukraine
e-mail: skibenko38@gmail.com, ozerov@kipt.kharkov.ua

OaHuM 13 TpOoOJIEMHUX ITUTAaHb, ITIOB'SI3aHUM 3 BUKOPHUCTAHHIM M1a3MoBUX KomyTaTopiB cTpyMy (IIKC) npu cTBopeHHI Ta ekcryaralili CUIbHOCTPYMOBHUX €JIEKTpOHHUX ITpuckoproBadiB (CEII)
OPSIMO] 111, € MOXKJIMBA HECTAO1IbHICTB IJ1a3MOBOT0 YTBOPEHHS B po3psaHomy npoMiKKy (PII) ITIKC. Tomy npu BuOOp1 cnoco01B 13ac001B 3an0BHEHHS I1a3Mor0 P11 HeoOX14HO 3BepTaTu yBary Ha
1€ 1 aHAI13yBaTH MOKJIMB1 HACI1JIKM BUHUKHEHHS 11€1 HeCTa01LIbHOCTI. B1J10MO, 1110 HAaO1IbII HOIIMPEHUM CIOC10 3aITOBHEHHS - 11€ BUKOPHUCTAHHS IIJIa3MOBHUX rapMar p13HOIO THITY. be3CyMHIBHO,
[0 JOCUTh IIUPOKOMY BUKOPUCTAHHIO iX B €KCIIEPUMEHTAIbHIN MPAKTHIIl 3 IUNIa3MOBHMH KOMYTaTOpaMy CTPYMY CHOPHSINA CHJIBHI CTOPOHM II1€1 INIa3MOBO1 TEXHOJIOT1: - JOCUTh BUCOKA I'yCTHHA
I1a3MH B 3TYCTKY, 10 2-10" ¢M”; - JOCUTh BUCOKA a0COIIOTHA €HEPrOEMHICTD 3IYCTKY mopsaky 10° JIxk; - JOCHTh BUCOKA 3arajbHa KUIbKICTh IPUCKOPEHUX YAaCTUHOK, Ou3bko 10" yact/imi;
- IOCUTh BUCOKA IIBUIKICTh IIJIA3MOBOTO 3T'YCTKY OJIM3HKO 3 10’ m/c 16impmre, 1o 8-10" em/c.

[Topsia 3 UMM rIepeBaraMu CJiJl BIAZHAYUTH ACSIK1 HEJIOJIIKH, SIK1 YCKIaJHIOKOTH 1X 3acTOCyBaHHs B TexHOJI0r11 1 mpakTuill ITIKC. Ile HeogqHOp1HA CTPYKTYpa 3TYCTKY (TOJIOBHA YaCTUHA 1 JOBTUI
XBICT), 3aliBa MNPOTSKHICTH IJIa3MOBOTO 3T'YCTKY, HEAOCTATHSA MOBTOPIOBAHICTh MO INIA3MOBHM HapaMeTpaM 3ryCTKY, HEPIBHOMIPHHN PO3MOALI JIOMIIIOK II0 JOBXKHHI 3TYCTKY, HEBHUCOKHM
enepretununui KKJI, ~ 8,3%, Mae micue pajiaabHe pO3MIMPEHHS 3TYCTKY 1, BIIMOBIJIHO, BTpaTH Ha CTIHKAX 3a PaxXyHOK 1HJYKOBAHMX CTPYMIB BeIWYMHOIO 10 10 KA. /I yCyHEHHS ACSIKHUX 3
IepepaxoBaHUX BUIIE HEJIOJIIKIB OYJIM 3aIIPOITOHOBAHI 1 1OCIIIIKEH1 P13H1 CIOCOOH BIACIKAHHS XBOCTOBIM YaCTHHI 3TYCTKY 1 3HUKEHHS KJIBKOCT1 JOMIIIOK. B 0mHOMY pasi 1151 3a/1a4a BUpIITyBajIacs
3a JOIIOMOI'0K0 OKTYIIOJILHOI'O MAarHITHOIO I0JISL. B 1HIIIOMY pa31 3aiponoHOBAaHO COCI0 OTPUMaHHS KOPOTKHUX IUIa3MOBHX 3TYCTKIB 32 paXyHOK 3aCTOCYBaHHS B 4acCl IIOIEPEYHOr0 MAarHITHOIO ITOJIS.
BuineHaBeieH1 CrmocoOr NOKPaIyOTh XapaKTEPUCTUKHU IJIA3MOBHX 3IYCTKIB, ajleé JOCUTh CHJIBHO YCKJIAAHIOOTH TEXHOJIOTIK OTPHMAaHHS HOPIBHSHO KOPOTKHUX 1 YHCTUX 3ryCTKIB. B1a3Haunmo
TaKO0X HEBUCOKHMH BIACOTOK MOIAAAaHHS INIa3MHU 3TYCTKY B PO3PSIHUN IMPOMDKOK, e ~ 1%. TakuM 4MHOM, BHYTPILIHA 1 30BHIIIHI HECTAOUIbHICTh IapMaTHOI MJ1a3MH HE JI03BOJISIE NOCITaTH
MaKCUMaJIbHO1 €()€KTUBHOCTI 3aII0BHEHHS po3psgHOro mpoMikky [1KC mrazmoro 1, BIAIIOBIAHO, ONTUMAIbHUX YMOB KOMYTallll CTPyMY.

3 ypaxyBaHHSM IIPOBEJICHOI0 aHAI13y CTA€ HaraJlbHUM IOIIYK aJbTePHATUBHUX METO/I1B 3alI0BHEHHS MIXKeJIeKTpoaHoro rmpoctopy 1IKC mia3moro, B IKMX YMOBH CTBOPEHHSI 1 HArpIBY IJIa3MHU
3a0€3MIeUy€EThCS PO3BUTKOM (DI3MYHHUX MEXAHI3MIB B CaMiH ILIa3Mi, IO MPU3BOAATh, HAIIPUKJIIAA, 10 camo30ymkeHHs BY - konnBaHb, BIAIOBIAAILHMX 34 HArpiB 10H1B. J[0 HUX MOKHA BITHECTH
IIYYKOBO-ILIa3MOBY HECTIMKICTh, BIIIOBIIAJbHY 3a PO3BUTOK ITyYKOBO-I1a3MOBHUX po3psaaiB (I111P), a Takok LMKIOTPOHHO-APE(OBY HECTIMKICTh B1IOMBHOTO po3psaay (BP), mo 3a0e3neuyroTh
e¢(peKTUBHUI HArpiB 10H1B I1a3Mu. OCHOBHI1 HalpalOBaHHS, OTPUMAaH1 OpU JOCIIKEHHI LIUX JBOX PO3PsA1B, JO3BOJSIOTh 3pOOUTH HACTYIIHI BUCHOBKHM 1 peKOMeHaalli. BigomMo, 110 1ICHYOTh
YUHHUKM BIUIMBY, BCTAHOBJICH1 €KCIEPUMEHTAJIBHO, 110 BU3HAYAIOTh €(PEKTUBHICTh KOMYTallli CTpyMy B ycTaHOBKax 3 BUKopucTaHHSIM IIKC. Ile B mepiny dyepry ¢paktopu, 110 BU3HAYAIOTh
KIIBKICTh IJIa3MH B PO3PSTHOMY IIPOMDKKY, CTaJIICTh MHOKEHHS Gl, 1€ G- €JIeKTPOIIPOBIAHICTD MJ1a3MHU, |- TOBIIMHA MJIa3MOBOTO Iapy 1 CKiIaj miaa3Mu. OMIHMMO, 3 TOYKHM 30py pean3amii Iux
(baKkTOpiB, MOKIIMBOCTI BUKOpUCTaHHA BUIlleHa3BaHuX po3psaais (I1IIP i BP). Ix ocHoBHI mapameTpu HaBeeHi B Tabmui 1.

Jliana3oH MIaBHO PeryiibOBaHOI BEJIMUUHU I'yCTHHY [L1a3Mu B po3psani ITIP nexuTs B 10CUTH IIUPOKOMY iHTepBaii ii 3HadeHs Big 10" cm” 10 2107 cm”. IIpu oMy B PO3PSAL AOCATAETHCS
100% 10H13a111s IJIa3MHU 1 CTaIICTh @aTOMHO-MOJIEKYJISIPHOI'O CKJIAAy MJ1a3MOBOI0 yTBOpeHHs. st po3psiaiB Tuny BP 1ei a1ama3oH aemo MEHIIE Bl 10" cm” 1o 10" em”. HaBeneni B a0y 1
3HAYCHHS ITapaMeTplB Ma3Mu, ogepKyBaHl B po3psaax III1IP 1 BP, BianoBigaroTs BUMOraM (pakTopiB BILIMBY. TakuM YMHOM, OOHIBa BUIICHA3BaH1 PO3psjia MOXKYTh OyTH PEKOMEHI0BaH1 JIJIs
BukopucTtanHs B TexHonor1i [IKC s 3anoBHeHHs roro PII mia3zmoro. O0OuaBa po3psaa MOKYTh OPAIIOBAaTH B IMITYJIbCHOMY, KBa31CTalllOHAPHOMY Ta CTAllIOHAPHOMY PEKMMax Ha p13HOMY P1BHI
NOTY>KHOCT1. OCKUIBKH B JIJAOOPATOPHIM MPAKTHUII ICHYE CTEH/I, ONMMCAHUH B JIITEpaTypl, B SKOMY B SIKOCT1 JIKEpeJia M1a3M1 BUKOPUCTOBYETHCS po3psa [IeHH1Hra, 3yTIMHUMOCS Ha IIbOMY BaplaHTI 1
O CIIIPKYEMO MOTO MOXKJIMBOCTI JIJISI 3alIOBHEHHS PO3PSIHOIO IPOMIKKY TYPOYJIEHTHOXO IIJIa3MOIO.

Ha puc. 1 mpeacraBieHa cxeMa eKCIepUMEHTAIBHOTO IIPUCTPOIO0. F0oro 0cOGNUBICTIO € HASBHICTH ABOX Iap €IEKTPOJIB Pi3HOTrO mpr3HaueHHA. OHA 3 HUX SBIISE COOO0 aHOTHO-KATONHY
cuctemy ocepenky [IeHH1HTa 1 CITy>KUTh A1 YTBOPEHHS I1a3MHU. [[pyra mapa eJ1eKTpo/1iB YTBOPIOE COOO0I0 pO3PSIAHUI MPOMIKOK IJIA3MOBOT0 KoMmyTaropa ctpymy. Ha puc. 2-4 npeacraBieH1 4acoBl
XapaKTEePUCTHKH CTBOPEHOI I1a3MHU. BUMIpIOBaHHSI I'yCTHHY [U1a3MHU NPOBOIIIocs 3a goromororo CBY inrepdepomerpa. lowkuna 308 1yt040i xBuii A= 8 mm, n_ = 1,810 cm™. B sikocTi poGounx
rasis BukopucroBysaimcsa Ar, N,, CO,. Ha puc. 2 npeacrasieni 3a1€KHOCTI Yacy yTBOPEHHS IJ1a3Mu Bl TUCKY. Ha puc. 3 HaBeieH1 3a1€3KHOCTI Yacy ICHyBaHHA Iu1asmMu 31 > n, . Ha puc. 4 mokazano
4aCOBUH X1J] TYCTUHU IJIa3MH, BKJIFOYar04u a3y il HapocTaHHd 1 po3nany. Ilepeaniin ppoHT 3a1€KHOCTI BIAIOB1IAE 3pOCTaHHIO I'YCTUHY I1a3Mu 0 n = n . [opu3oHTanbHa JUISHKA - TYCTHHA 1 >
n,,. 3a0H11 POHT -TYCTUHA <N, .
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Puc. 1. Cxema ycranoBku. 1 - BakyymHa kamepa; 2, 3 - kKaTof 1 aHOJI OCEPEAKY
IlenHiHra; 4 - EeMHICHUM HAKOIMMYYBay JIJIS )KMBJICHHS ocepenku [IenHiHra,
5 - KepoBaHUM KOMYTaToOp; 6, 7 - €ICKTPOAHA CUCTEMA IIPUCKOPIOBaYa; 8, 9 - eMHICHUM
HaKOIMMYyBay 1 KOMyTaTop npuckoproBauda; 10 - OJ0K CUHXpOHI3allli 1 3aTpUMKH; 11,
12- pynopna1 CBY antenn; 13 - I'eneparop CBY mianazony; 14 - peectparop CUrHalis.
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BUucHoBKM. [IpoBeaeH1 4OCHIIKEHHS OKA3aIu OPUAATHICTh BUKOPUCTAHHS Ta30p03PsAAHOI IUIa3MHM JIJIS1 3AIIOBHEHHS PO3PSAHOTO IIPOMIKKY I1J1a3MOBOTO KOMYyTaTopa CTPyMy.
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