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B padoTe npHBolHTcS ODHcaHHe yCKopHTenbHOI yCTaROBKH, 

c03~aHHol B taH r. OdHBHCKa lJ)ISI npHKn8J1HHX u.enel. npHBe,lt9UO 

OIUlCaBHe YCTaHOBKJI B llenOM, a TaKae OT~eJIDBHX ee CHCTeM. OIIHCaBhI 

oc06eHHOCTH padoTH CBCTeMhI Bq DHTaHHS yCKopHTeJIJI B peuwe 

CaMOBo3dyz,lleHHJl, OTMeqeHH ycnoBHSI YCToA\QIBol padOTY CHCTeMbl B 

3TOM peUMa. ,llaRa MeTO,llHKa HaCTpolKH H 3anycxa CHCTew. fipHBe.ueUY 

OIUlCaHHS nyx BapBaHTOB HH&eKllHOHHOA CIiCTeMW, J1am1 PEt3YJIDTaTY 

HananO'IHYX padOT Ha yCTaHOBKe. fipRBeJteHa TaK&e 3aBRCKMOCTh 

yCKopeHHoro TOKa npoTOHOB C 3HeprHeA 3 t.bB OT 

BHTarHBaDIIle-4x>KYcHPYJ)Ilero HanpsuHBSI Ha 3JIeKTp0,llax 

3KcnepneUTaJIhHoA: HORBoA onTIDClI. 

PMC. - 4, cnDeOR ~T. - 2 HamM. 



JOOIEmn£iI MHOfOJIYtlEBO~ YCKOPHTEJIb I1POTOHOB taM 

B mHKo - 3HepreTHtleCKOM HHcTHTYTe «eM B r. OdHBHcKe JUlS 

npJllul~ u,eneA dWJ coopymH sKCnepoeHTaJIbHhII mmelHd 

yCKopJITeJI& co cne.lYDUlOf. napaueTpalOf. 

1. YCKopSeM&le 'laCTBU,H - npoToHH. 

2. BYxOJlHU 8BepMlS nparoHoB - 3 NaB. 
3. MMnynhcHhII TOK yCKopeuHHX tJaCTIUJ, - 1 MA.
 
". l!acToTa cne,noBaHJrls JOOIYJIbCOB - 0,3 fu.
 
npH C0311aHHH yCKop1lTeJUI B ero KOHCTPYKl1HD dbtu 3aJIOmHY 

TeXHHtJecKHe pemeBHH. nOJIY'leBHwe B npou,ecce paapadoTKH, C0311aHKS H 
HccneAOBaHBS " 'aaanonNHoA 3KCnepJD[eHTaJIbBoA yCKopHTe1Il:lBoI 
YCTaHOBKH" B .> ~.Hr9t.. ". [1].' OdllLU apX1lTeKTYPa 11 OCBOBHIaJe 

TeXHOnOrJN9COe CRCTelm yCKopH'l'en$l ~~. aHanorZ1DIbt CRCTeMaK Hl'3t. 

COCTAe OBOPYltOSAlooI 

YCKOpHTeJID cOAepDT mmeKTop, yCKOp$lDllYD cTPYKTYPY B 
BaxyyYBOM KO&yXe, CHCTeMY" .all';'bHTaHH$I, BaXYyUHYD cHcTeuy, CRCTew 

3anyCKa. ynpuneos. dnoKHpoBKH H CBrBa.JIJI3aD,BH {YSCJ. CRCTeuy 

oxnaueHHSI all KaCKaJtOB R BaKyYMm1X HaCOCOB. 

HHmKTop npeJlCTaBJI$leT codal yCKOpHTellb npmroro AeICTBH$I C 

3sepI'lleA HHmKWDI no 70 DB. OB cOllepmrr HCTOQIDIK Tllna 

JlYollJIa:nraTpoB. BhlCOKqBOJIDTHYD cToAKy C dnoKalOl DHTaHIIH HCTO'DUlKa, 

BHCOKOBOJIhTBYA BbtIIPsMJITeJI& H pa3JleJIHTeJIhmd Tpauc(loPMaTOP JVI$I 
nO,llaqu 220 B. 50 fu, K. dnoKaM mrruu HCTO'UDllCa. TIepBOHa'laJIhHO 

HCTOtJHJIK dim YCTaHOBJIeH' Ha taptopoBON H30JISlTOpe JlHaMeTpOU 0,5 M H 

,1l1IHH01 0,6 M. BHyTpu lI30nwropa pa.3Mem,anach 3a3euneBHaB CeTKa. 

KOTOpas Morna nepeMeDLaTbCR BJIOJlh OCR' nyqKa 11 odpaaOBJiBaJIa 
yCKOpaDlII,Jd 3a30p HHZelCTopa nepeMeHBol JUIHHIi. It.nAeHeneM JUIHRbt 
3a30pa MODO dYnO nepeNeUTh ICPQCCOBep' II)"IKa no ,IlJIBBe yCKopllTen$l 

113 aTMoc(llepY de3 sapymeHHR pado'lero BaKY}'Ma H yCTaHaBmmaTb ero 

Ha BXO,ll yCKopSlJlILel CTpyKTypY. 

BYcoxoe nOCTOHHHoe HanpSKeHUe HHaeKUHH C03naeTCa 

BHCOKOBOnbTHYM BYDpSMHTeneM, B COCTaB KOToporo BXOnRT 

TpaHC(x>pMaTOp BIiCOKOBo1IhTHhlI O,ll,H0i{Ja3HhlA TBO 140/50. 
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~J:mpJDBITeJIbHY'l aneMeHT H crnamraamw KOH,lteHcaTOp MK 100/0,4. 
TpasctoPMaTOP TBO 140/50 MOaeT laBaTh 140 KBnpH MaKCHManhHOM 
TOKe 50 MIt, KoneHcaTop lIMeeT eUKOCTh 0, 4 MK~ B padotlee 
BanpsmHJIe 100 KB. BYnpSMlrrEUDaHld 3JI9U9HT COOTOJl'l' JI3 10 JUlOPYX 

CTOJIOoB TilDa .lt1008, coemmeHBIIIX DOCJIe.nOBaTeJnJRO, up_tleM KaqyI 113 

. HBX 3amyHTBpOBaB KoueBcaTopou KBH 3 3300/10 lUI$! BHPUHHBamul 
OdpaTBHX HanpaaeBd. llBo,1tHhle cTondli pacnonOZ8B1i DO ~JlBTOBOI JDlBBH 

H YCTaROBneHY sa Jl30JIBPY»UX CTolKax, Bach BHIIpmarrenDB1lII SneMeHT 
nouem,eB B daxemrroBYD TPydy .ummol 1 U JI llJIaKeTpOM 210 MM. 

BYnpmarreJlb nO,1lK1lDtieR K MOUOuy JIATPy, KOTOpliA nOOBOnSeT nJIaBHO 

Jl3MeHrr:& HaIIp$!aeHBe HHDKlI,HR OT 0 .no 70 KB. 
PaaneJIHTeJIhBJd -KadeJIbHId TpaHctoPNaTOP BeeT 4 BIlTKa 

BIiCOKOBOJnJTHOrO Kadens AI'lBII· 110/350, KOTOPYe npoXOJljlT tlepeG ABa 

O-odpaaBHX cep.ueqmuca, Kaud cep.ue'IBRK BMeeT nepBlI'mYD 06MOTKY 
Ha 220 B, OD coemm9BY napannenhHo K npBcoe.umeHY 1t CHnOBol 
ceTH. .llBa KOHU,a BhlCOKOBOJlhTHOrO xade1Ul DO.uXOAST K BHCOKOBOJIhTBoA 

cTOlKe, 0BlI paa.uenaBW sa BYCOKoe pado'lee HaDpsmne. Mea,uy snUB 

KOBUaIOl ~ecTBYeT aanpneBHe 1-2 B 90 ru.. Jl30mqx>BaBBoe OT 3eYml 
aa aups_BRe Jl301lRURR adena - nopsuuca 200 RB. Ha. CToAKe 
YCTaBOBJIeHY CTaB.napTHYe TJ)aBC(JopuaTOPIi Ha 60 ru.. nOBHIIJamQe 

BaJIPRaeBJIe C 12 .ao 220 B lUIS IIJITaBJIS xaqoro dJIOKa CTolJaI. J1JIs 
DBTaRBS BCTO'IBBKadYJDI nrOTOBneHY'-cnenyl)lllJle <Snon. 

WonynSTop .ayrJI - npelCTaBJIJleT codal mmyJIhCBHI MOllYJI$ITOP C 
01UlHapHoi momel, BOJIHOBoe cODpOTDneBJIe JDIHD 16 OK, B atlecTBe 

. KOMMyTaTopa BCnOJJh3YeTCB TJlPHCTOp. B npollecce padoTJi mnms 
3apaaeTCJl )to HanpsmBHJI 1.5 1.7 K8, 'l'I'0 odecne'lllBaeT 

YCTol1UlBYI II CTadRJIWlwI DO.aDr JlYI'R. nocne 3aDI'aRKS JtyrH 

RaIlpSIDBJle muDIH na,naeT 1J..0 padotlero ypoBHSI. ,JlJIJIT911hHOCTh nmynca 
TOKa RCTOlUUIKa OK01l0 20 MlCC. 

BnoK IDITaHJI$I K1Ianasa HCTOlUIKKa DpellCTaBJUleT codol uonymrrop 
c nonHlllU paapauou eMKOCTH. HaKODRTeneM aBJIJleTC$I KOH.neHcaTop 
elOCOCTbI> 200 MKt, paapsllHHICoM - TlIpRCTOP TOO, Harpy3Rol 
paoo'WI odMOTKa Knanua. HaJconHTellh 3apSaaeTCJl .ao HanpSKeHHSI 

400 B, 'ITO odecne\IRBaeT OTKphlToe COCTORHBe KJIanaBa npR6mmllTeJIhHO 
ua 2 MC. 

bJl nHTaHBJI coneuoK,1ta MarHHTa HCnOnh3YeTcJI oOllNHhII 
BwnpmorreJIh, codpaHHHA no IByxnonynepHolHol cxeue, TOR MarHHTa 
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nnaBHO peryJIllpyeTCJI JIATPoM OT 0 )to 1 A. lInJl crJIaDBaHBJI nynbCaIUlA 

lICnOJJD3yeTcs n-odpaaHHl tKJIbTp. 
YCKOPaJ>lllU cTpYKTYPa npeaCTaBml~ codol.. npSDloyt:'om,RIIUt 

H-pe30HaTOp C Atm, HMeeT 13 anepTyp ,Uua.;TpoM 6'MM Kaa,naR K 14 
yCKOpsmBI,JIX 3a30poB. llodpoTHOCTb CTpylCTyplll OKono 4700, HeoOXO,lUlMaS 

AJIS BooCSYQeHHS pac'IeTHYX Btl nonel 1I01I,H0CTb OKOJIO 250 xBT. 
C'rpyrrypa lIMeeT ABa BlI BBOJla, OJUIB RBnSeTCS BoodyuaDIUDi, ,Upyrol 
~ neTJII). odpaTHol CBJl311 11.JISI odecne\leHlUl padoTIII CTPYKTYPY B 

aBTOreRepaTopHoM paUMe. 
CBCTeMa Btl I1HTaBBJI, B OTJIlI'UIe OT OIlHCaBHOI B [1 J, COCTOHT 1t3 

nyx MOIQ,HHX KaCKa,uOB Ha naMlIe rH27-AN, peaoHaTOpa II JDlYm.cHoro 

MOlYnJITopa (PJlc. 1) . PeGoBaTop BK1IDqeH nocne,UOBaTem.HO B u.enb 

KaCKaJlOB, a nenotUCa KeBaBHCHMOrO B03dyueHHa OTCyr.CTBYeT C ne1IhD 

yueHbIDeBKJI KOJIH'IeCTBa odoPY,JlOBaHHR 113-3a Be~TKJI MeCTa B 

nOMeBJ,9HBH II YMeHbIDeBHS CTOHMOCTH odopY,JlOBaHJUI. STo ycnomReT 

KOHCTP)'KllD YCTaHOBKH ~-3a HeoO:X:OJUDfOCTH JleJIaTh nHlDHHl B1\On Jlns 
n8T1DI odpaTHol CBSI3H, a TaJC&e YCJIODJleT .npou.ecc HaJIaJUOI BlI 
CJlCTew. ~BeCTBO '[2J, WO B &TOM cnyqae CHCTeMa B03dyUaeTCJI ua 

tlaCTOTe 311eMewra 0 caaroa BliCOKOA JlodpoTBOCT},D. T. e. pe30HaTOpa. a 
lUIS. YCTOltulBoro C8JIOB03dya,aeHHR CIICTeMH TPeOYeTc.a Cod1Jl)'ueUHe 

aMIlJJJITYAmIX It paoBHX ycnoBd. BimoJIHeoe aYII1IHTY~ YCBQBd 
MODO odecnetDlTb, YBem!'UIB DeTJID odpaTBoA: CBSI3Jf .0 BeJIJAJlaH, 
K9uneBCJlpynm,el nOTepH B pe3oHaTope, npJl STOM JlOJIDO 

BHIlomUITbca HepaBeHCTBO 

(1) 

rAe Kf K2 - K03i.{lc)J1tu1eHTllt YCJlJIeHU KaCKanOB. HarpyaeBHhIX Ha 

CODpoTHBneSHe 50 OM, a K ecTh Koai.{lc)JltuleHT 06paTHotfcBmB
oc 

pe30HaTOpa, paaHHl OTHODleBJlD Btl HanpD:ebJl Ha neTne BoodYU9Hl1S K 

HanpRzeHHI> Ha neTne ce. ()(SJilDIO K f- K 2paBHH 4+5, II MBHBMaJIbHoe 

3Haqene K pasHO 1/20. /lIla ytlepeBHoro B03dYQ80S oTpYKTYPY Coc _ 
Y'leTOM B03MOZHoro KY1IbTRIIaKTOPUPro 3~KTa Ko c Heodxo,JlHMO 

DhlollpaTb B HeCKOJIhKO pa3 dom,we. 4'a~oBwe ycnOBJUI· BblIIOmt1lJ>TCJI 

nOAdopoM JUIHHH (fJHaepa B03dy~eHH.fI H .teaoeu 06panol CBS311 TaK, 
~OOH C yqeToM ~30BHX C,IlBHrOB B KacKanax K pe30HaTope, Haoer 
Was B CHCTeMe COCTaBJIJlJJ 360? ECJIH KueTh pa3,1lBHZHYD 1IHHHD. TO 
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sacTpOlKa He npe,u;CTalUUleT TPYJlBOCTel, HO nOCKOlthy JDIBBB He OhIJIO. 

TO no,u;dop ,uJIJIHIaT xade1IJl npoBO,tlRnCR BpytmyD, DOCTeneHHIiM arpe3aBHeM 
BedonbIIIHX KYCKOB JUIJlBol no 2-3 CM. 

HACTPOAKA OBOPYJlOBAIOOI 

YCKOPSDI.U CTPYKTYPa saCTPaoanacb cne,u;yDIIl,JIM odpa30M. 

CHaQ8Jta sac-rpaBBaJlach perynspHaR qaCTb. ODOBpeMeHH.... IIo,It'beMOM 

IIJIlI onyCKaHHeU ,u;on01IHHTEUIhHYX doXOBYX nJIaCTHB yCTaHaBJIBBaJIaCh 
paOotJaa 'laCTO'1'a, 3aTeM ABJI2HHeM nnaCTHH B npOTBBononoZHHX 
BaIJPUJI9HUX npolrl3Bo,unocb BIlIpaBBDaHBe Btl saupoeBBl TJ>ydoK 
,upel(»a perynspso:A 'laCTJI OTBOCHTeJIhBO uyneBOro ypoBBS. KoHTPOJIb aa 
ClIlOIeTpHel ocYII.SCTBnaJICa no nOCJIeJUleuy 3a30py. fipa pammx Btl 
BanpJIDBJUa II CJDDIeTPIAHliX nonD Done B nocneueY 3aaope pUKO 
nOmDl B npe.llYJlYUX 3a30pax. nocJIe perynspHoro )"Iacmca yCKOpeJWI 
BaCTP8JmCUI8.Ch, BXO,1UlU 'lacm,. HaCTPOIKa BanaCh MeTO,1l011 
DOCJIe,1l0BaTeJIbHJllX nplldJDIDsd. H3M9semte nonel  B 3a30Pax 
OC~ecTJWUJOCh Jl3MeSeHlleM DJIQUJlel &epaaorenel. - TPydox .upeata. 
Ilocne KU:,1l0ro ,oBaeJDUI npoBOJUUlOC. KOJITPO-JIbHoe Il3Mepene nonel-a 
padoqel QaCTQTY. Docne BaO'l'pOIKB nODel B OJUlOM 3a30pe ueodxo,1UDlO 
npoBO,ItIITb DOACTPOlKy pasae DonyqeBBID nonel B JlPyru 3a30pax. 

~MepeHBe Donel npoBOJUlJJOCb sa CTeQe MeTO,u;OM NaJJHX Boouyw.eHd~B 

Ka'CIeCTBe BOOyYll,alJl.ero TeJIa IIcn0ll&30BaJIca JlJlpaneBd mapBX 

JUl8MeTpOM 3,5 MIl. BlapHK Ha necKe DpoTJ1I'BBaJICJI JIO neBTPa.JJDHouy 
KaBany CTpYKTYPY. BYXOJlHOI CRruan - ifJa30BU paCCTpolKa CTPYKTYPY 
- CfIJDIa1fCR C BfiXO,lf8 f}a30Me'l"pa tf(2-1Z, DpnfRa uoJfelt 3aD'IfCfiBaJfaCb 

Ha rpa~nOCTpORTene H 307. 
HaC'l'POlKa neTa BBOJla KOUOCTIf npoBOJUUIOCb B na 8TaDa. 

fpydaJI HaOTpOlKa 3aKJm'laeTCS B oJIpe,u;eneHHB nJIOIllaJlB OeTJIII C 

nOMOII,bD upBdopa P4-11. npH IJ1IOII,aJVI DeTJIH Be06xo,tUDlOro pa3Mepa ee 
BXOllH09 c011pOTBBneBBe paBHO 60 OM. npH TOHKOI B8CT])OIKe neTJISI B 
pe30HaTOpe YCTaHaBJIllBaeTCS B Taxoe nonomoe. npH KOTOPOM KCB 
dmmxo K emUDllle. JInSl B3MepeHHSl RCB B npollecce HaCTpoAKH OWl 
pa3padoTaR H coa,tlaH HanpaBJIeHBId: OTBeTBHTeJID. cxeMa OTBeTBHTenR B 
cxeMa H~MepeHHR KCB npee.neHa Ha pRe. 2. HanHwe «JasOMeTPa tK2-12 
c nyug BXOAaMH II BHCOKOA qyBCTBHTeJIllHOCThl) ,u;o 0,1 lIB 
odecnetDIBa»T BOOMOaHOCTh HaCTpolICB neTmt OT nadopaTopHoro 
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reS9paTopa r4-107A Ha MaJIOM ypOSHe YOULHOCTH dea JlOnOnHHT9JIhHWX 

yCHJIHTenel. Bxo,tUlt A II B P30ueTpa H3MepmYr HanpsraeHHe n~ClDIIlea'lI 

OTPaRHHOA BOJIH, a KCB onpe,n;enseTcsr no Wopuyne 

KGB = (2) 

rne UOTP II 4,8'- - Banp$lZElBHSI OTPaDBBoA II DaJ1aDlI,el BOJIB. noone 
BacTpo.tiH B03dyz.Jlallll,el neTmt tlaCTOTouepou '13-54 H3wpuach 

tlaCTOTa, aa KOTOpol KeB HMee-r MHHHMaJlDsoe 3BatleHHe, 3aTeM 

H3Mepsnacb BeJIJltiHHa KCB Ha pet30HaBCHOA tlaCTOTe. ECnJI pa3HOCTb 

'1aCTOTH UllHHMaJIbBOro KCB If pe30HaHCHOI M9HbUIe nOnOBRlIIi DOnOCY 

pe30HaTOpa, TO HaCTPOAKy WO:m,O C1.DITaTb ynoSneTBOpHTeJIbHoA. a 
npoTDHOM cn)"lae Heodxo,lUlMO yueHblUHTb HHJtYXTHBHOCTh neTJIH 

H3MeBeUeU ee <lJopw H nOBTOpHTb Jl3MepeHHsr. TaKle JlelCTBBS 
BeodxoJUlMO nOBTOpJlTb )10 Tex nop, noxa tlaCTOTa I Ha KOTOpo. KCB 
~eB, He DODaJleT B noncey CTPYKTYP.bt. SaTeM BaCTpaBBaJIaCb 

DeTnS odpaTBOI CBB3H. OrpyKTypa B03dya:,n;anach ,ltoD01lllH+$JIbHol 

DeTnel, B3Mepsnocb Banpg:&eHBe sa yae Hac-rpoeUHoI neTne.,".J&oJla 

MOUOCTH. 1IJl0UJlh DeTmI OC BYdHpaJIaCh TaK, 'lITodlil uanpaaeoe Ha 

Hel dwno B 3-4 pa3a MeHbWe, '1eM sa DeTne B03dya:,n;eos, cornaCBO 

4Ppuyne (1). K 4DlAepaM neTe1l'b npHcoeJUUUIJIHCh KadeJIJI B03dYQeHRR H 

odpaTBOI CBS3H OT alI KaCKaJ10B, npodHoe BKJII)tleBlle npoBo;llBnceh sa 
B03.JlYXe. Ha KaCKa.n;Y no,n;uanOCL He601Ihl1loe mmyJIhCHoe Banpamoe C 

MOaynRTopa, a xadeJIb odpaTBol CBa3H yxopatIHBaJICS MaJIeBhKIDGI 

0TPe3KaIIH DO 2-3 cu 11.0 nOOJIeDS aBTOreH9paIUU1.' TomcaR nOJlCTpOAKa 

~Y B aedoJIbUlHX npeJlenax npoH3BO,n;HJIaCh BpaDleHHM PY'OOI mne.cIa 

reHepaTopa, DpHtieN cHcTeua'CqJJTaJraCh Hac-rpoeHBol JIY'llllRM odpaaoM, 

eCJIJI npodol B CTpyxType HacTynan npH MHHlIMaJIbHOM HanpSlDHIDI sa 
JIJlHBJI Mo,n;ynSITopa, KOTOpoe coc-taBJIsno 2-2,6 KB. IlpJl 3TOM 

3aIlJ1CYBaJIaCb BeJIB'DIHa HanpaaeHHsr C KaJIHdposotUlol neTJIJI. SHu 
JlJIJlHy npocSOaDllerOCS 3a30pa, MOGO C ,ltOCTaTOqJfol TOqJfOCTbD 

oueHllTb BlI HanpsaeHHe B HeM H 'B npyru 3a30pax CTPYKTYPbI. 

COnOCTaBJISS 3TH naHHHe C HanpS3eHHeM nBHHH H KanHdpOBOqRoA neTnH, 

a TaKIe C BeJIH'QHBaYH na,naJ>m.eA H OTpa.eHHOA MOIII.HOCTH C 
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petneKTOMeTpoB H Beml'DlHoA KaTOJlHOrO TOKa B HOMJIHaJIhHOU peUMe, 

MODIO CYJlIIT&, RaexOJIhKO ypoBeJl}) ali Donel B CTPYJCTYPe dJIll30K K 

paCqaTROMy. 

PE3YJIbTATtJ 9KCIIEPMMEHTA 

PadOTY Ha yCKOpHTene dYJDI Ha'laTJi nOCJIe nOCTHaeRHS padoQ9rO 

:BaXyyMa 5.10".,.opp. B npol1ecce B03dyueHBB npBUJJIOCb npeonOneBaTb 

TPYllHOCTJI, CBSI3aHHWe C MYnbTBIIaJeTOPHYM siK»eKTOM. O,ttHaKO nocne 

B9nponOnDTeJI1JHOA TpeBJlPOBIClI B TeqeBBe HecKOJIhIaIX llHei dHml 
nonyqeHY pacqeTHlile ypoBBB Bq B C'I'PYKTYP9. IIoene nO.latDl D)"OOl Ba 

BXO,1l CTPYKTYPY HaIIPSla9HHe HHaeKl1BJ1 MeJlJJ9HBO II DnaBBO muaeHanOCb 

BOml3B paclIeTBoro ypoBHsr B DO'l'l'B cpaay OWl nonyqes yCKopenlit 

D)"IOK. Be.mAHHa yCKopeBHoro TaKa OKaaanaCb 0,9 MA. !BoeHReM 

3aaeuneBHoi CeTKH, R3UeHeHJI9M ypOBBS B'tl II HanpsmeHU HHDlCUD. a 

TUD HaCTpOlKol uaPaMe'1'POB BCTO'DUlKa YJtanocb no,lUlJ1'l'b BeJDI'lJlBy 

yCKOpeuoro Toica no 1 MA. 
Jtna nO~lI1IIIeRBs ycKopeHHoro TOKa sa BHXO,1le yCltOp1I'1'e1SJ OWIll 

npoBe,1leBH cne~e .lOpadoTltB BHaeKWIoBBol CJlCT8NY. llmma 
ycJtop~ero 98:30pa HHZeXTOpa owna BIIJOpa.Ba 70 * cornaCHO 

nonytleHRYM paBee ,1laBHYM. 3a3eun9BBaJ1 CeTKa BIIIIIOJIBeHa Do~o:A, 

JIMeeT B03MO:a~ BpalIeHRS B JlByx rmOCKOC'I'JIX, 'ITO DOGDOJlSeT 
npoBOJ;JlTII TOBJtYD DCTJIPOBXY nyqxa B BecSo~ yrnoBh1X Dpe,ltenax r 

,u;M Bpu.eHJIJI CeTKIl CnenaB BaKyyMBId yon B BaJCYYM. OJrrJlKa 
3aMeHeHa Ra donee XOpoTKotoKyCuyJ), IICTO\JBHI( npJlJlBlDlYT K CTPyrrype 
sa IiOIBIDWIbRO B03MOOoe paccToOHe. saTev dWIII npoBe,lteBY pado'nt

lio DOJIY'l8HJD) yCKOpeBHoro nytUCa cornaCBO OJIBCaBBoA Bh1IDe ueTO,lUIKe, 

ouaxo J)eC3y1Q)TaT dHn nonyqeH TOT m - 1 uA yCKopeSHoro TaKa. 

B npoueooe IlCCJIeJ;oBaBJd dim DOCTaBJIeH em,e OJUIB omrr. BMeCTO 

YCKoPaDllero 3a30pa B JlBaekTOpe dYJIll nOCTaBneHIi 4 snekTpO,na c 13 
anepTypaMH no OCD nyqxOB CTJ>YKT1PY (pIIC. 3l. 3nekTpO,u (1) OWl npH

coeJllUl9S K SKCnaHJlepy. 3neKTpoJUi (3) II (4) CHaqana dWIll 3a3elfJIeBli. ' 

sa sneKTpon (2) dlilJIo no,u;uo HanpDeHJIe C JleJIHTeJIB, XaJ( nOKa3aHO 

sa pllc.3. SUBCIIMOCTb yCKopeBHoro TOKa Ba BYXoAe yCKOpHTeJIB OT 

HanpSKeHllR Ha 3J1eKTpoAe (2) IIP.oe,u;eHa Ha pRc.4. SaTeM HanpsZ9BHe 

Ha 31JeKTPOn9 (2) YCTaUaBmmaJIOCh no MaXCHMYllY DYXo,JUIoro TaKa H 

peryJDIpoBaJIOCb HanpsmHHe Ha 3neICTpo,u;e (3). lIanee Te m onepauHH 
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npoBOAHnHCb C aneKTpoAoM (4). B pe3YRbTaTe MeTOllOM 

IIOCneJlOBaTeJIbHYX npHCSnHKeud OhIJIO llonyqeuo NaKCHKaJIltU08 3HaqeHHe 

yCKopeRBOrO TOKa. paBHoe 0.5 MA. 
llonyqeHHwe pe3YJIDTaThI nOK83b1BaM, 'ITO MaKCIlMaJIhBU BeJDftIJIHa 

BHXOJlHOrO TOKa OCTaeTOS HeJl3MeBBOA Be30BCHMO OT «X>KycBoro 

paCCTO$DDI$l HOBRol onTJIKII. ecJnl oTdop npcrrOBOB BAeT C rpaBJIUhI 

nJIa:um Bcero 3XCDaH,Uepa: DO-BHJUD(Ouy. B peDM yCKOpeBU 

3axBaTHBaDTC$I Bce nPQToHli. HMeDue nplleMJIeNHe ,ana CTPYKTypW 

nonepe'Ulwe CKOPOCTR~ Nomo TaKE npeJtlIonoDTb. 'ITO nyqoK RBJISeTCSJ 

KOMIleHcHpoBaBBJAl, noaToNY' paccTomme OT HC'l'O'UmKa JlO CTPYKTYPW He 

OKa3YBaJlO BJIHRHHSJ Ha BYXOJlHoA TOlC. B nOCneJlHeM 3KCnepJOleRTe OTdop 

npoTOHOB JIPOlICXOJlBn He CO Bcel nOBepXHOCTJI llna3MY, a c 13 
HedOJIbIUU nnQUJlOK JUlaMeTpOM 7 MM, II03TOMy' BhlXOJlHoA TOl( dwr 
MeBblDe. DO-BJWDIOMy. .una )'BSJnI'IeHBJr BJiXOJlHorO TOKa B MBOrOJl)"l9BHX 

cTPYJCTYPU KpoMe ynyqmemul napaMeTpOB caMol CTpYKTYPhI HeodxoJUlMO 

HCn0n&30BaTb HCTO'IHHKH .npyroro TRlla, HanpRMep, BYCOKO'iaCTOTlIJIIe, 

lIMeDllRe, MOKeT OY'l'h, lIeHhUlHI OCSID,HI TOK, BO R MaJId 3MBTTaHC. 
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