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H306peTeHne OTHOCHTCA K YCKOPHTENIBHON TEXHHUKE M MPEIHA3HAYEHO /U TNOIyYEHHs MOLIHBIX My4YKOB
3apsOKEHHBIX 4acTHI. TeXHUYECKHil pe3yJIbTaT 3aKIIF0YaeTCs B MOBBIIEHHH () ()EKTHBHOCTH reHepaliu
MOILHOIO HMOHHOIO ITy4Ka. WoHHBIN IMOA C MAarHMTHOM CaMOM3OJILHEN COLEPKUT TIOTEHIMAIbHBIH
JJIEKTPOA, BBITIOJIHEHHBIH B BHJE ILUIOCKOTO JAHUCKa, H MOJIOCKOBBIM 3a3eMJICHHBIH NEKTPO/, KOTOpblﬁ
H30THYT B NPOJOJIEHOM HAIIPABJIEHHUM 10 CITHpallv Ale/IMSL[a, nexamiei B TUIOCKOCTH, napaﬂneanoﬁ
MOTEHLMANLHOMY 3NEKTpoy. JIMHa 3a3eMIIEHHOrO 3/1ekTpoia L Beibupaercs U3 ycnoBus L>vy, Ty, @
PacCTOSHHME MEX/1y COCETHUMM BUTKAMH 3a3€MJICHHOTO 3/1ekTpozia h BeiGupaeTcs u3 ycnoBusa h>2v,, T,
TAC Vyp - CKOPOCTH npeﬁqba 3JIEKTPOHOB B aHO/I-KaTOTHOM 3a30p€ MOHHOTO IN0/1A; Ty, ~ BPEMSA YCKOPEHUSA
HOHOB B aHO/J-KAaTOJHOM 3a30p€ AMoAa; Vy; - CKOPOCTh paclIMpEeHMsA BSpblBO3MHCCl/l0HHOﬁ T1asmMbl
Ha 3a3€MJICHHOM DJJIEKTPOAC; Ty, = AJIMTEABHOCTE BTOPOr0 MMITYJIbCA HAIPKCHHSA, NPHUI0KEHHOIO K
MOTEHIMAILHOMY 3JIEKTPOJLY.
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Hso0peTeHne OTHOCHTCA K YCKOPHTEIbHON TeXHMKE M MpPEeJHa3HAY€HO /Ul MOJIyYeHUs MOLUHBIX MYYKOB
3apAMKCHHBIX 4acTHLL, KOTOPbI€ MCMOJL3YHOTCA AJis paaiHaluMOHHO-TTy4YKOBOIrO MOﬂHqJHLalOBaHHﬂ u3enuit u3
METAI0B C LebIO MOBBILIEHHS UX IKCIUTYaTaLlHOHHBIX XapaKTEPUCTHK.

H3secTHbl MO/l ¢ BHEUIHEH MAarHUTHOM M30AUMell, NpeaHasHaYeHHble [UIS FeHepali MMMy IbCHBIX
somsX HOHHBIX myukoB (MUIT) [Buictpuukuii B.M., [lunenko A.H. MoliHble HOHHbIE MyukH. - M.: DHepro-
aromuzaar, 1984, 152 c.], cocrosiume U3 aHo/a, KaToJa U UCTOYHHMKA BHEIIHEr0 MarHuTHoro noas. MUIT dop-
MUDYETCHA MYTEM NPAMOro yCKOpPEHHs HOHOB M3 IJ1a3Mbl, o6pa3osaHHoF| Ha MOBEPXHOCTH aHOJA MPU UMITYJIbC-
HOM 11p00Oe M0 MOBEPXHOCTH JHINEKTPUUECKNX BCTABOK MIIM MPH MHKEKLMH Na3Mbl B MPUAHOIHYIO 001acTh
OT BHELIHEro MJIa3MEHHOro UCTOUHHKA. HelloCTaTKOM M3BECTHOTO YCTPOICTBA SIBNIAETCS OrpaHHMuEHHbIi pecypc
pabotbl. Kpome TOro, B TAKMX HCTOYHHMKAX MOJXKHO MOJTyYaTh MyYKH C OrPaHMYEHHBIM TUTIOM HOHOB, OTpEess-
eMbIM AWIIEKTPUKOM. J[HOJIbl ¢ MHIKEKLMEH Mia3Mbl OT BHEUIHEro MJIa3MEHHOTO WCTOYHWKA MPHHUMMHAIBLHO
NO3BOJAAIOT NMOAYYaTh HOHHBIC MYYKH PasiMYHOro COCTaBa, HO CJIOXKHBI B peain3alnu, MOCKOJIbKY Ha aHOAE AH-
032 TpeyeTcs CO3/aTh IOCTATOUHO OHOPOHbIE CJIOH MIA3Mbl TLIOTHOCTBIO Gonee 10" cM™ ¢ BO3MOKHOCTHIO
WIMEHATH COCTaB MJa3Mbl. IKOHOHHMTCIH:HHV! UCTOYHHUK HANpsXKeHUs Ui CO3/laHUst MarHUTHOIO MOJiA B IMOJIE,
CHCTEMBI CMHXPOHHM3aLMKM W BBOJA IUIa3Mbl B 3a30p YCJIOKHAKOT KOHCTPYKUWIO HOHHOIO AMOAd, CHWXKaKOT
=a3ewHOCTD U d(ppekTHBHOCTH renepaunu MU

HauGonee 61M3KUM K Npe/UiaraeMoMy yCTPOHCTBY SIBNISIETCS BbIOPAHHBIN HAMM 3@ NPOTOTHI MOJIOCKOBbIT
woHHbI M0 ¢ MarHuTHOI camonsonsumeit [Remnev G.E., Isakov LF. et al., High-power Ion Sources for In-
dustrial Application// Surf, and Coatings Technol., 1997, vol. 96, p. 103-109]. ITonockoBbIii HOHHBIH aMOM C
MAarHUTHOI CaMOM30MIsLIMETi COCTOMT M3 MOTEHLHANLHOTO JIEKTPO/IA M 3a3eMJICHHOTO 3JIEKTPO/A, COEANHEHHOTO
C KOPIYCOM KaMmepbl ¢ OJIHOI CTOPOHbI. [TOTeHUMaNbHBIH 37IEKTPO U3roTOBAEH U3 rpaduTa pazmepom 22x4,5
CM W TONMHON 4 cM, 3a3eMJICHHBII 3J€KTPOJ - M3 HepikaBerolleil cTaiu pasmepoMm 28x4,5 cM ¢ mpope3simu
0.4x5 cm, npo3paunocTh 60%. s co3nanus nioTHOM niaa3mMbl HEOGXOAMMOrO COCTaBa Ha MOBEPXHOCTH MOTEH-
LUHATIBHOTO 3JIEKTPOAA AH0Ia UCTOJIb3YETCA ABJICHHE B3pblBHOﬁ 3J'[el('l'p0HH0l7| 3MUCCHH. l'lonepelmoe MarHuTHoOe
none B aHOJ-KaToJHOM 3a30pe (opMUpyeTcsi COOCTBEHHbIM TOKOM JAMOJA MPH MPOTEKAHHH MO JMeKTpoaaM. B
31O KOHCTPYKUMH AHOAA JIONOJIHUTE/IbHBIH UCTOYHUK MAarHUTHOrO nojsi, CUCTEMa CHHXPOHHU3ALMU W BBOAA
T1a3MBbl B 3230 He TPeOYHOTCS, YTO 3HAYMTENBLHO YNPOLIAET KOHCTPYKLMIO reHepatopa MMII.

MoHHbIN IMOA ¢ MAarHWTHOH camomsonaumeii paGoraer cienyiommum obpasoM. OT reHepatopa HaHoce-
KYHIHBIX HMITYJIbCOB K MOTEHUHWATBHOMY 3JIEKTPOAY HOHHOTO AHOJA MPHUKIAAbIBAIOTCA CABOEHHBIE PA3HOIO-
JSpHbIE UMIMYJIbChl - MEPBbIi OTPULIATEbHBIH W BTOPOi MOJOKUTENbHbINH. B TeueHne mepBoro MMmynbca Ha
NOBEPXHOCTH MOTEHLUMAILHOTO JIEKTPO1a 1M0/1a 00pasyeTcs B3pbIBOIMUCCHOHHAs M1a3Ma. B TeueHue BToporo
HMIybca u3 B3pl:lBO?MHCCI40HHOﬁ MJ1a3Mbl SMUTHPYHOT MOHBI, KOTOPbIE YCKOPAIOTCS B @HOA-KaTOJHOM 3a30pe.
Yepe3 mpope3 B 3a3eMIICHHOM JIEKTPOJE OCHOBHAs 4YacTh MOHOB MPOXOAMT B 00JACTh TPAHCMOPTUPOBKH
MMUII. B TeueHHe reHepaLni HOHHOTO Myyka (BTOPOi MMITYJIbC) SMEKTPOHbI SMUTHPYIOT C TIOBEPXHOCTH 3a3eM-
JIEHHOTO JNeKTpoAa M janee ApeidyroT BAOIb €ro MOBEPXHOCTH OT TOUKM 3a3eMJeHMs K CBOOOJHOMY KOHILY
anekTpoa. CxeMa JABWKEHHs dIEKTPOHOB_HA BTOPOM MMITYJIbCe TokaszaHa Ha dur. 1.

Henocrarkom ycTpoicTBa-npoToTuna ApiseTcs Hu3kas 3pPeKTHBHOCTb nepeauy IHepriuy OT reHepaTopa
HAHOCEKYH/IHBIX MMITYJIbCOB B 3HEPTHIO MOLIHOTO HOHHOTO Ty4ka. OCHOBHAS YacTh SHEPrHH reHepaTopa pac-
XOIyeTCsl Ha YCKOPEHHE JIEKTPOHOB B aHO/I-KaTOIHOM 3a30pe MOHHOTO nuosa. [Torepu sHeprum nocturator 94-
95%.

IMonapneHne NEKTPOHHON KOMIOHEHTBI TNOJIHOTO TOKA B JIMOJIE C MArHUTHOM u3onsumMeil (BHeWwHeH uiu
camousosisiLiieit) obecreunBaeTcs 3a CYET YBEJIMYEHMS BPEMEHM NpeGblBaHMA 3JIEKTPOHOB B AHOJ-KATOIHOM
3a3ope. Eciin B TeueHue BCEro UMIyJIbCa YCKOPSIOLIErO HANPSKEHHs EKTPOHbI ApeH(yIOT BO0Jb NOBEPXHO-
cTH aHoza (MeprneHaUKYIAPHO JMHUAM JJIEKTPHUECKOrO MOJIs), TO SHEPrUs HAHOCEKYHIHOro reHepatopa Oynet
HCTIONIb30BaHa B OCHOBHOM JUISl YCKOpeHHst MOHOB. JInist 3)eKTHBHOTO MOJaBIeHHS EKTPOHHOTO TOKA HeoO-
X0IMMO YMEHbLIATh CKOPOCTD Jpeii(ha 3eKTPOHOB MM YBEJIMUMBATb JUTMHY HOMIA.

TeXHUYECKHH pe3yJIbTaT MpeTaraeMoro H300peTeHus 3aKII0UaeTcs B MOBbILICHUH 3(DEKTHBHOCTH TeHe-
palLki MOLLHOTO HOHHOTO My4Ka. DKCMEPUMEHTATbHO HAMM MOJTY4eHO yBennueHue 3G PpeKTHBHOCTH reHepaluu
MHMIT ot 5 10 20%.

TexHuueckHii pe3y/ibTaT I0CTUraeTCsi TEM, YTO B HOHHOM JMOJE C MAarHUTHOIN CaMOM3OSLMUeH, COCTOs-
1EeM U3 NOTEHLMaIbHOIO 3JIKTPO/a ¥ MOJOCKOBOrO 3a3eMJIEHHOIO 3/IEKTPOA, COEIMHEHHOTO C KOPIYCOM Ka-
MEpBbI C O/IHOM CTOPOHBI, COMJIACHO MPEMLIOKEHHOMY PELICHHIO MOTEHLUHATbHbI I JNEKTPOA BbINIOJIHEH B BUIC
TUIOCKOTO MCKa, MOJIOCKOBbIH 3a3€MJIEHHbIH JJIEKTPO W30THYT B MPOAOJILHOM HaMpaBIeHWH MO crupanu Ap-
XHMea, Jiexkalleil B II0CKOCTH, NapauiebHOM NOTEHLUMANBHOMY 3EKTPOIY, U COeIMHEH C KOPITYCOM AHOAHOM
Kamephbl C BHELIHEro KOHLA, NP 3TOM JUTHHA 3a3eMJIEHHOr0 31ekTpoJa L BeibupaeTcs U3 ycnoBus

LoV tyows (1)
FJIE V,y - CKOPOCTh petiha 21EKTPOHOB B aHOA-KATOIHOM 3a30pe HOHHOTO IMONIA;
Tyon = BPEMSI YCKOPEHHS HOHOB B aHO/I-KATO/IHOM 3a30pe 1H0a,
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a paccTOsHUE MEXKIly COCEJIHUMH BUTKAMH 3a3€MJIEHHOTO 3NekTpoa h BeiGupaeTcs u3 ycnoBus

1>2Von Tyans @

/1€ Vp; - CKOPOCTb PACLIMPEHHS B3PbIBOIMUCCHOHHOIM M71a3Mbl Ha 323€MJIEHHOM 3JIEKTPOE;

Tynn = JUUTENBHOCTb BTOPOTO UMITYJIbCA HANPSKEHHS, MPUIOKEHHOTO K NOTEHUMAISHOMY 3EKTPOY.

H3o6perenne noscusiercs rpadguueckuMm MaTepHaiaMi.

@ur. 1 - cxema JBHXEHHUS IEKTPOHOB B HOHHOM [HOZE, rie 0003Ha4YeHO: | - MOTeHUHANbHBIN 1eKTPO,
2 - 3a3eMJICHHO 3IEKTPOJL, 3 - MOTOK 3/IEKTPOHOB B 3a30pe, 4 - MArHUTHOE MOJIE B 3a30pe;

¢ur. 2 - npuMep BbINOTHEHHS KOHCTPYKLHMH CIMPATLHOTO HOHHOTO AHOAA ¢ MATHUTHOI CaMon30IsLmeit,
rae: | - noTeHuManbHblil S1eKTPOL, 2 - 3a3eMJICHHBII EKTPOL, 5 - HAYAIO AHOAA, 6 - KOHel AHoaa, 7 - TouKa
3a3eMJIeHHs;

¢ur. 3 - ceuenne A-A dur. 2;

¢ur. 4 - 3aBucuMocTb dHepriun MUIT oT SHeprum, MoABOAMMON K AHOLY B TeYEHHE reHepalun HOHHOTO
nyyKa B AHOJIE N0 3asB/AEMON KOHCTPYKUMM (TOUKH 8) M MOJOCKOBOM JHOJE MO NpOTOTHMY (TOUKH 9), KpHBas
10 - a¢pdexTnBHOCTL reneparnm 20%, kpusas 11 - sddexruBHOCTL reHepatmu 5,4%;

¢ur. 5 - ocumanorpaMma yCKOpSIOLIEro HanpskeHus 12 M n3mMeHeHue apeiihoBOil CKOPOCTH 1EKTPOHOB
13 B TeueHHe reHepaln HOHHOTO MyYKa;

¢ur. 6 - ocUMIIOrpaMMa YCKOPSIIOILEro HanpsbkeHns 14, NPOAOIKUTENbHOCTb HaXokaeH!s oo C' 15,
NPOTOHOB 16 M 3/1eKTPOHOB 17 B aHO/I-KATOJHOM 3a30pe.

HouHbiii 1noa ¢ MarHuTHOM camousonsumeit (pur. 2) conepKuT NOTEHUHANbHBIH 37EKTPOA 1, BbINOIHEH-
Hblii B BH/IE IUIOCKOTO IMCKa, M 3a3eMJIEHHbIH JJIEKTPO 2, BBINOIHEHHbIH CUPANbLHBIM, T.€. M30THYT B MpoO-
JI0/IbHOM HarpaBIeHHH MO Cnupanu ApXuMena, nexalleil B MI0CKOCTH, napajijie/ibHoi NOTeHUHATbHOMY ek~
TpOAy. 3a3eMIEHHBIH NIEKTPONL 2 COEIMHEH C KOPIYCOM JIMOIHOM KaMephl TOJIBKO ¢ BHELIHEr0 KOHLIA CIIMpaiH B
TOYKE 3a3emMieHus 7.

B MOHHOM 1MOJE ¢ MarHUTHOM camousossimeil (Gur. 2) ais obecriedeHns CHUKEHHS ITEKTPOHHON KOM-
MIOHEHTBI MOJIHOTO TOKA HEOOX0ANMO, 4TOObI BpeMsi MpedbiBaHUSA IEKTPOHOB B AHOA-KATOJAHOM 3a30pe ObLIo
Gostbllie BPEMEHH YCKOPEHHS MOHOB, YTO BbIMOIHACTCS, €C/U JUIHHA CIUPATLHOTO MOJOCKOBOTO 3a3eMJIEHHOTO
37eKTpoaa 2 BLIGHpPAETCA U3 YCNOBHA L>V 5 Ty0. B MOME B TEUEHME reHepalu HOHHOTO Myyka Ha 3a3eMJIeH-
HOM 3JIEKTPoJIe 00pa3yeTcsi B3pbIBOIMUCHOHHAS T1a3Ma, KOTOpas MOKET MEPEMKHYTb COCE/IHUE BUTKH U Hapy-
WHTh peli) NEKTPOHOB B aHOJ-KAaTOHOM 3a3ope. [109TOMy paccTosiHMe MEkIy COCEIHMMM BUTKAMH CrH-
PajibHOrO NOMOCKOBOIO 3a3eMJICHHOTO NIEKTPOIa BbiGUpaeTes U3 yenoBus h>2v,, Ty

MoHHBIH MO ¢ MarHuTHOM camomsonsuueil paboraer cieayrowmnm obpasom. OT reHepatopa HaHoce-
KYH/IHBIX MMIYJIbCOB K MOTEHLMANLHOMY 371eKTpoy 1 (¢ur. 1-3) HOHHOTO 1HOJA NPUKIAILIBAIOTCS CABOEHHbIE
PasHOMOJIAPHbIE UMMYJIbChI - MepBbiit oTpuuatensHblii (300-500 e, 100-150 kB) u BTOpO# MOJIOKUTE/bHBIH
(150 ne, 250-300 kB). B TeueHne nepBoro MMMyJbca Ha NOBEPXHOCTH IPaUTOBOIO MOTEHUHATBLHOTO 3J1EKTPO-
na | obpa3syercs B3pLIBOIMHUCCHOHHAA MJa3Ma. B TeueHne BTOPOro MMIybca M3 B3PbIBOIMHUCCHOHHOM M1a3Mbl
NOTEHUMAJILHOTO 31EKTPOaa | SMUTHPYIOT HOHbI, KOTOPbIE YCKOPAIOTCS B @HOJ-KAaTOJHOM 3a30pe. 3aTeM OCHOB-
Has 4acTh MOHOB MPOXOAMT B 001acTh TpaHcnopTHpoBk MUII. B Teuenue reHepaunn MOHHOTO Myuka (BTOpOii
MMIYJIbC) NEKTPOHbI 3 (Gur. 1) SMUTHPYIOT C NOBEPXHOCTH 3a3emiieHHOro snektpoaa 2 (hur. 1-3). ITpu 3ToM
9IEKTPOHBI IBIKYTCS MO 3a3eMJICHHOMY J1€KTPOY 2 OT TOUKH 3a3eMJICHHS K TOUKE IMHMCCHH, GopmMupys mar-
HUTHOE mosie 4 (dur. 1) B 3a30pe, BEKTOP MArHUTHON MHIYKLHM KOTOPOTO NEpreHMKY/IAPEH BEKTOpY Harps-
JKEHHOCTH 3/IEKTPUYECKOro mojis. B CKPElIeHHbIX 3/IeKTPUYECKOM M MarHUTHOM MOJSX MO AeHCTBUEM CHIIbI
JlopeHua nocnenyrolme MeKTPOHBI MEHSIOT HANPABJIEHHE JBWKEHHMA OT MONEPEYHOro (€ 3a3eMJICHHOTO JIeK-
Tpoza 2 K NOTEHUHAILHOMY 1) K NIPOJ0ILHOMY BJIOJIb NIOBEPXHOCTH 3a3€MJIGHHOTO 3J1eKTpo/ia 2 OT Hayasa auo-
na S K KoHL anoza 6 (dur. 2).

[Tpumep KOHKPETHOTO BbinosHeH s, [ToTeHImanbHbI 2mekTpo 1 Gbi BbITONHEH U3 rpaduTa B BUIE MII0CKOTO
aucka anametpom 230 MM, BbicoTolt 40 MM. 3azeMaeHHbIi 371eKTpo 2 bl BBITIONHEH U3 NOJOCKH HepiKaBelolen
CTaJIM TOJILUMHOM 2 MM, LUIMPHHOK 4 cM M uTHOM 170 cM, M30rHYTOl B NMPOAOLHOM HANPABICHUH 110 Cnupaity Ap-
xumena, ¢ warom crimpani 10 mm. Coctas nmyuka - HoHbI yrieposa (80%) 1 npotonbl. CkopocTb apeiida 31eKTpoHoB
B TeyeHue reHepaunn MUIT B npumepe KOHKPETHOTO BbINOHEHUs coctanisna 9-11 cm/ue (dur. 5). [pu aiuue 3a-
3eMIIeHHOro anekTposa 170 cM cpeaHee Bpems apeiida 31ekTpoHoB (Bpemst apeiida dMeKTPOHOB M3 cepe/iiHbl 1H0/1a)
paBHO 8-9 Hc. Bpems yCKOpeHNsl HOHOB YIJIepO/ia COCTABHIIO 6 HC, BPeMsi YCKOPeHHsi IPOTOHOB - 1,6 He (¢ur. 6). [Tpu
JUTHHE 3a3eMJIHHOTO 371eKTpoaa 170 cM ycioBHe L>V gy Ty0y BBINOMHANOCH. CKOPOCTH PaCUIMPEHUs B3PbIBOIMUCCH-
OHHO¥ IU1a3Mbl Ha NOBEPXHOCTH 3a3EMJICHHOIO 3/IEKTPOJIa 2 cocTaBhia 1,3 ¢cM/MKC M B T€YEHHE BTOPOTO MMIyJibca
3a30p MKy BUTKAMH 3a3eMJIEHHOTO 37IEKTPO/Ia 2 YMEHbLIMIICSA Ha 4 MM, U4TO MEHbILE BbIOPAHHOTO LIara Criupaiy.

Ha ¢wur. 4 nokasana 3aBicuMocTb 3Heprud MUIT B HOHHOM IMOZIE C MArHUTHOI caMOM30JIALMEN (10 MPOTOTH-
1y) ¥ B HOHHOM JMOJIE C MarHHTHOI CAaMOM30NALIE CO CTIMPAIBHBIM 3a3eMJIEHHBIM TEKTPOAOM 2 (110 3asABIAEMOMY
YCTPOHCTBY) OT HEPriH, Nepe1aBaeMoii B 1MOJl OT HAHOCEKYH/IHOTO reHepaTopa, i3 KOTOpPOoii BUIHO, UTO 3 deKTHB-
HOCTb N€HEPALIMH B 3a51BJISEMOM MOHHOM JIMOJIE BbIlle U cocTaBnseT 20%.

Takum 00pa3om, BBINONHEHHE MOJOCKOBOTO 3a3eMJIEHHOTO 3J1EKTPO/a 2 B BUJIE CTIMPAIN MO3BOJIAET YBEIHUNTh
NIPOZIOJIKMTENBLHOCTD JIpeliha 2NeKTPOHOB, MPH ITOM SHEPTHs HAHOCEKYHIHOTO FeHepaTopa PacXOIYyeTCs B OCHOBHOM
Ha YCKOPEHHE HOHOB, CJIENI0BATE/LHO YBEINUMBAETCS HPPEKTHBHOCTL reHepaLiii MOILIHOTO HOHHOTO MyyKa.

_2-
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DOPMVIJIA UBOBPETEHUA

Hosssll 2903 ¢ MarHuTHON camou3onsalMeld, conepxaiuii NOTeHUMAbHbIH EKTPOL M NMOJIOCKOBbIH 3a-
ISMISHER 39SETPOL. COSIMHEHHbIH C KOPIYCOM NMOIHON Kamepbl C OHOrO KOHLA, OTINYAIOLINIICA TeM, 4TO
DOTeHI: ThEkif JJEXTPOI BBINOJHEH B BUIE IJIOCKOTO 1MCKa, a MOJIOCKOBBIi 3a3eMJIEHHbI SNEKTPOI U30THYT B
SDOIOTRE0M SANDAsICHHH 110 CIMpand ApXMMeENa, Jexallel B MI0CKOCTH, napasieibHOi NoTeHUHaIbHOMY
SNENTDOIL . W COSIMEEH C KOPMYCOM JIMOIHOM KaMephbl ¢ BHELIHEro KOHUa, Mp1 3ToM AKHa L cnupansHOro no-
DOCEDEOTD SEISWACHHOIO 3JIEKTPOAa U pacCTOsiHUE h MEXK1Yy COCEAHUMH BUTKAMH €ro Crupain COOTBETCTBYIOT
CRETVOEDEM SNDIARCHHAM!

L>2V,5'Tuon
T3E L - CROPOCTH JIpeiidya 21eKTPOHOB B aHO/1-KaTOIHOM 3a30pe HOHHOTO JIHOJA;
T - EDEMSE YCKOPEHHMA MOHOB B @HOJ-KAaTOIHOM 3a30pe
5> 2Vnn Tiuns

T3S v, - CKOpOCTL pacliupeHus B3pLIBOBMHCCl/l0HHOﬁ Tu1a3Mbl Ha 3a3€MJIEHHOM JJIEKTPOJIE;
T - LTHTENBHOCTD BTOPOT'O UMITYJIbCA HAMPSIKEHUS, MPUKIAAbIBAEMOI0O K MOTEHUHAIBHOMY 3JIEKTPOLY,

TOWHEM UTMTENBHOCTD Tyyy M @MIUTUTY/Ia BTOPOIO UMITyJibCa HAMpPsKEHUs - NOCTOSIHHBIC BEJIMYKWHBI, 3a/1a-
AEEWEIC TEHEPATOPOM HAHOCEKYHIHBIX UMITYJILCOB.

Al
Dur. 2

ceueHue A-A

7





[image: image6.jpg]019817

8
80
40
20
o 200 300 400 500 600 700 800 900 Q, [k
Dur. 4
aoou"e viumhe
250 \ 1 ] 120
200 \/ N / 100
- [TV L
- / L%
G T
0 / Y 2
T N
50 0
450 500 550 600 650 tHe
Dur. 5 :
ml/, «B ; ’ 7, He

/ ,’3/\ [* i
200 ‘ 20

LA

A\pP<Lus] .
16
[ - . o
450 500 550 600 650 I, HC
@ur. 6

4@ Espasyiickas natenTHas opraHusaums, EATB
Poccusi, 109012, MockBa, Manbiit Yepkacckuii nep., 2

i =





