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A H H o T a u H H 

~ 

Ha6mo.llaBwaHcH Ha uHKJIOTpOHax .Y-300 H Y-150 aneKTpOHHaH 3arpy3Ka pe3oHaTopa 

06bHCHHeTCH B03HHKHOBe.HHeM JISBHHbl 3JieKTpOHOB 0 OCUHJIJIHpy!OWHX Me:lK.llY KpOMKSMH .llYaH

TOB, OnHCbJBaeTcH M exaHH3M aToro HBJieHHH H npe.llnaraeTcH pH.ll Mep .llJIH yMeH&WeHHH 

3arpy3KH pe30HaTopa H COKpaweHHH BpeMeHH TpeHHpOBKH. yCKOpHTeneA, 

Abstract 

An electron loading of the resonator observed in the Y- 300 and Y _,150 cyclotrons is accounted for the 

appearance of the avalanche of electrons oscillating between the dee edses. 

A mechanism of this phenomenon is described and some measures are suggested for decreasing the resonator loa-, 

ding and for reducing the duration of accelerator training. 
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Vf3BeCTHO, 'ITO BenH'IHHa YCKOpSIIOWero HanpsDKeHHSI B UHKnH'IeCKHX YCKOpHTen51x onpe

llenHeTCSI ll06pOTHOCTbiO pe30H8TOpa H BBOllHM Oil B Hero KOne6aTen&HOil MOlUHOCTbiO. 0l1HSKO 

HanH'IHe BhlCOKO'ISCTOTHOrO sneKTpH'IeCKOrO nonH B SBaKyHpOBSHHOil nonOCTH pe30H8TOpa flQH3-

6emHO npHBelleT K 803HHKHOBeHHIO HemenaTen&HhlX npoueCCOB, CBSI38HHbiX C npOXO}Kl18HHeM 

sneKTJ:>H'IeCKOrO TOlta B BaKyyMe, a, cnellOB8TenbHO, H K HeKOTOphlM noTepHM MOWHOCTH 

B036ymllaiOmeA pe3oHaTop. 

Ill 
Ha6niOllanoc& , 'ITO npu pa6oTe nuHeAHhlX ycKopHTeneA npoHCXOllHT 'TpeHHpOBKa' no-

aepxHocTH pe30H8TOpOB, B pe3yn&TaTe 'lero HHTeHCHBHOCTb pa3pSil1HhlX npouecCOB yMeHbWa

eTCSI ,u, 1t81t cnellCTBHe &Toro, yaenuquaaeTcSI ycKopHIOmee HanpHmeHHe. AHanorH'IHhle nne

HHSI npOHCXOllSIT H B UHKnH'IeCltHX YCKOpHTenSix. Bo BpeMSI HSnSllKH H SKCnnyaT8UHH UHKnOTpo

HOB 0Vf.RVf /3-x MeTpOBhlil UHKnOTpOH MHOr038p51l1HhlX HOHOB Y-300 H 150-caHTHMeTpOBhlil 

nHKnoTpoH Y-1501 aaTopaMH 6hlno ooHapymeHo, 'ITO a cnyqaq, KOrlla BhlCOKO'IaCTOTHaH Mow

HOCTb U0l188TCH B 'HeTpeHHpOBSHHyiO' CHCTeMy, aMnnHTYl18 yCKOpHIOUlero HanpHmeHHH 38BH

CHT OT HanH'IHH MarHHTHOro nons. /3lleCb H llSn&we HMeeTCSI B BHllY MSrHHTHOe none 6on&

WOA HanpsmeHJDCTH: H > 10 Ks I. 

06hl'IHO B HaweM cny'lae npH BhlKniO'IeHHOM M8rHHTHOM none HanpsmeHHe H8 l1Y8HT8X 

-~ 'HeTpeHHpOB8HHOro' YCKOpHTenHI HS 25-30% 6on&we, 'leM npH BKniO'IeHHOM npH OllHOM H 

TOM me 3Ha'leHHH MOUlHOCTH, BBOllHMOil B pe30H8TOp. 

nocne 20-30 '18COB TpeHHpOBltH, CBOllSIUleilcH K nOllllepmSHHIO H8 l1Y8HT8X MSKCHMSnb-

HO B03MO}KHOrO HanpSimeHHH, MarHHTHOe none nepecTaeT BnHHTb H8 BenH'IHHy HSnpHmeHHSI, H 

yCKOpHTenb MomeT pa60T8Tb npH l10CT8TO'IHO BhlCOKHX yCKOpHIOUlHX noTeHUH8~8X. 

Ha puc. 1- u 2 npellcTaaneHhl 38BHCHMOCTH llYSHTHoro HanpsmeHHSI UHKnoTpOHOB Y-300 

H Y-150 oT aHOllHOro aanpRmeHHSI reHepaTopoa, CHSIThle B apouecce TpeaupoBKH. HeTpyllHO 

BHlleTb, 'ITO C yaenH'IeHHeM apeMeHH TpeHHpOBltH npSIMhle npH6nHmaiOTCSI It 38BHCHMOCTH, CHSI• 

TOil B OTCyTCTBHe MarHHTHOrO nonH. napaMeTpOM, Xap81tTepH3YIOWHM CTeneHb TpeHHpOBltH1 

MomeT cnymHTb OTHOCHTen&HSSI BenH'IHHa BhlCOKO'I·acTOTHOil MOUlHOCTH, noTpe6nReMoil npouec-
... 

C8MH, B03HHlt8101UHMH npH H8nH'IHH MarHHTHOrO nonSI. 

UeAcTBHTen&HO, HanpRmeHHe Ha llyaaTax onpellenReTcSI xopowo H3B9CTHOA 38BHCH-

MOCTbiO! 

Ug •yPQp, 
/1/ 

r.o:e Ug - aMnnHTylla HanpRmeHHSI Memlly llyaHTOM H HyneBhlM- sneKTpOllOM IKaMepoA/; 

Q llO 6pOTHOCTb pe30H8HCHOil CHCTeMhli 

p - xapaKTepHCTH'IecKoe conpoTHBneaue KOHTypa; 

p - KOne6aTenbHSSI MOUlHOCTb 1 38Tpa'IHB8eM8SI H8 B036ymlleHHe pe30H8TOpa. 
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B aTOM cn)"iae LlOnH MOUlHOCTH, noTpe6nHeMaH npoueccaMH, cymecTBYIOlllHMH npH 

BKniO'IeHHOM MarHHTHOM none, Onpe!lenHTCH KaK 

p ( u ,., 2 
7J = II ==1 _, • ) ; -p- (!2 

0 • 
121 

r!le Po - nonHaH xone6aTen&HaH MOUlHOCT&, BBOLlHMaH B peaoHaTop, P tf -MOUlHOCTb 

noTep&, u 1' u 2 • • -HanpH>KeHHe Ha LlYaHTaX OpH BKniO'IeHHOM MarHHTHOM none H 6ea Mar-

HHTHOrO nonH, COOTBeTCTBeHHO. 0T!lenbHbiMH rpa<jlHKaMH Ha pHC. 1 H 2 npe!lCTaaneHbi aa-

BHCHMOCTH H3MeHeHHH 7) BO BpeMeHH B npouecce TpeHHpOBKH. 8 Ha'lane TpeHHpOBKH '1 LlOCTH-

raeT 50%. TpeHHpoaxa a HaweM cnyqae o6~>I'IHO aaxaH'IHeanac& npH ., :: 10%. 

nOM HMO yeenH'I9HHH yCKOpHIOUlero HanpH>K9HH51 1 TpeHHpOBIIa yny'llll aeT aneXTpH'IeCKyiO 

npO'IHOCTb npoMe>KyTxa LlYaHT-xaMepa. B 'TpeHHpoaaHHOA' CHCTeMe LlyrOBble npo6oH sToro 

llpOMe>KyTKa llpOHCXOLlHT npH 6onee Bb!COKHX HanpH>K eHH51X 1 '19M B, 'HeTpeHHpOBaHHOft '• 

B peayn&TaTe HeOLlHOxpaTHbiX Ha6nro!leHHA 6Dino o6sapy>Keao, 'ITO npH 'TpeHHpoaxe• 

YCKOpHTenH Ha KpOMKaX H BHyTpeHHHX noeepXHOCTHX LlyaHTOB o6paayeTCH 3HS'IHTenbHbiA 

cnoA yrnepoLla a BHLle TeHH npoTH&onono>KHoro snexTpoLla. Ha pRe. 3 npHBa!leHDI xapax

TepHbie cny'laH o6paa·oaaaHH Taxoro enos. 

EcriH npH paa6opxe H peBH3HH ycxopHTenH STOT enol CHHMancs, TO 'TpeHHpoaxa• aa

HHMana H9CKOnbKO Ll9CHTKOB '18COB. EcnH enol yrnepo!la OCTaBancR HaTpOHYTbiM, TO 'Tp9HH· 

poaxa• LlnHnaCb HeCKOnbKO Ll9CHTKOB MHHyT, npH'IQM B STOM cn)"iae OHa 06bi'IHO CB0LlHn8Cb 

X YLlSJieHHIO OCTSTO'IHOr'O r'838 C no&epXHOCTH p930HSTOpa. 

YaenH'IeHHe aaTyxaHHH peaoHaTopa uHxnoTpoHa npH axnro'leHHOM MarHHTHOM none I a 

'HeTpeHHpOBSHHOA' CHCTeMe/ H o6pa30BSHHe cnoH yrnePOLl8 1 C03Ll8IOUlero ycnOBHH LlnS 

nHKBHLlSUHH STOrO LlODOnHHTen&HOr'O 38TyXaHH51, LlOCTSTO'IHO XOpOlllO 061.SICKSieTC51· Cy.at~CT~O

BSHHQM sneJtTpOHHOrO o6naxa, OCUHJIIIHpyromero M9>KLlY KpoMKSMH LlYSHTOB. B03MO>KHOCT& 

" 
TSXOI OCUHnJISIUHH onpe!lenSieTCSI OLlHOBpeMeHHbiM HaJIH'IHeM MSr'HHTHOr'O nons, snexTpH'Iec-

XOr'O nons, npOBHC810Ul9rO Me>KLlY KpOMKSMH
1 

H BTOpH'IHOft SMHCCHeft C noBepxHOCTH LlY&HTa. 

-"'.b 

PaccMoTpHM snexTpoH, HaxoLlHUlHAcH Ha noaepxHOCTH xpoMKH. M.e*LlY KpQM11:8"MH .z:ryau

Ta cymecTByeT npoBHCaiOmee s:nexTpH'Iecxoe none /pRe. 4/, npH'IeM o'leBHLlH0 1 'ITO aepTH

xan&HaSI COCTSBJISIOUlaS HanpS>KeHHOCTH nonS! SIBJIHeTCSI noTeHIIHSS:bHOA <jlyHKIIHel, CHMMeTpH'I

HOit OTHOCHTen&HO cepeLlHHbi paCCTOSHHS Me>KLly KpOMKSMH, T .e • 

-z 
f~dz==O. 

+Z az 

YpaaaeHHe LlBH>KeHHH anexTpoHa HMeeT BHLl: 

m "z· == e Ez -= e Ez ( z, x) Sin w t, 

r!le 

Ez(z,x)=-' aU(z,x)==- Um_a_ f(z,r.). 
az az 
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f(z ,x) B pH!l IIO qeTHbiM CTerreHSIM z H rrpeHe6per8H 

CTeiieHHMH Bb!We BTOpOft, HMeeM 

z = _, e ".1 a z Sin w t ,· --m Dl 2~ 

161 

rne 

h IIOnOBHH8 paCCTOHHHH Memny Kp0MK8MH. 

P8cCM8TpHB8H !lBHmeHHe sneKTpOH8 38 M8nbift rrpoMemyToK speMeHH, Korna Mom:Ho 

C"'HT8Tb 0 qTQ 
171 Sin w ( t + M ) = Sin w t ., Const , 

rrony"'8eM "18CTOTY sepTHK8nbHbiX KOne68HHft aneKTpOH8 

H 

Sin w t /8/ 

/9/ 

0"1eBH!lHO, 'ITO npH Sin wt>·o nsHmeHHe aneKTpOH8 6yneT 8rrepHO!lH"'eCKHM, rrpH 

Sin w t < 0 - KOne68TenbHbiM. 

B H8W eM cny"'8e p8C"'eTbl !18JOT 3H8qeaHe "18CTOTbi, p8BHOe 

w.
9 

!!I ( 1 _,2 ) 10
10

..; sin w t. 

'ITO B 300-600 p83 Bb!We "18CT0Tbl xone68HHA ycKOpH!OWero H8IIpHmeHHH UHKnOTpOH8. 

T8xoe cooTaoweaHe Memny qacTOT8MH snonae onpaB!lbiB8eT nonyweaaoe rrpH6n&>Ke

HHe 17 I. 
IlpHBe!leT K TOMY, 'ITO 

HanH"!He B 383ope cocT8BnHJOWeA anexTpH"!ecxoro rronsr 

aneKTpOHbi 6ynyT nepeMewaTbCH enonb xpoMoK. OueHKH noK83biB8JOT, 'ITO 38 epeMH, p8BHOe 
-7 

nonoBHHe nepHona xone6aHHil ycxopHJOWero H8npsr>KeHHH /10 cex/, sneKTpOHbl MoryT npoll-

TH p8CCTOSIHH9 nop51!1K8 3 _,)(. 3TO 03H8"!8eT, 'ITO JtOne6nJOWHeCK 9neKTpOHbl 6ynyT cywecTBO'" 

B8Tb no scell nnHse wen& Memny xpoMKSMH ny8RTa. 

3HeprHH, npHo6peT89M8H aneKTpOROM 38 BpeMH rrponeT8 p8CCTOSIHHSI Memny Kp0Mit8MH, 

MO)!{eT 6b!Tb 38IIHC8H8 JtaK: 

/10/ 

r:ae flU 
-H3Meueuae noTeRUH8na 38 speMH, paeuoe nonoBHHe nepHO!l8 aepTHK8nbHbiX 

~~:one68HHil anexTpOH8. 

5 



-
• 

Ill 

• .,_ 
• 

.. 0 ... ~U.t#IJ 

Puc. 1. 

BnuHHUe TpeHupoBKU Ha sneKTpOHHYID aarpyaKy peao
HaTopa UUKnOTpoHa Y-300. 

A- H•O 71=0 
E- HJO ·t -o, 71 •55%; 
B - H "0 t •2 'laca, 71 .. 23% 

f' - H "0 t =8 '18COB 71 •18,5% 
D. - H~O t •25 'IBCOB 71 •8%. 

a..,c~ 

• 

... 

.. h_ 
1D a t~ 

• U.coCJ 

Puc. 2. 

BnuaHue TpeHupoBKU Ha aneKTpoHHYID aarpyaKy 
peaoHaTopa nuKnoTpoHa Y-150; 

A- H=O 
E- H-'0 
B - H ;\O 
f'-H"'O; 

71 "'0 
t =0 
t "' 6 
t "'20 

7J =55,50 % 
'18COB 7J "'32% 
'18COB 71 = 8%. 
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Pac. 3. 

06pa3osaHae yrnepona Ha KpOMKax nyaHTos. 
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Pac. 4. 

nposacaHae aneKTpaqecKoro nonSI Memny 

KpOMK8MH nyaHTOB. 



B 9TOM cnyqae HMeeM: 

ft. U ~ Um[ Sin w ( t+ r)- Sin w t];;; w Um Cos w t 

HJIH 

-3 Cos w t 
ft. TJ ~ :Jm(1,2- 2,4 ) 10 

Ill/ 

v Sin w t 

npH um- 150 Ks "' cpaaax KOne6aHHi!: YCKOpsnomero HanpS:DKeHHSI, 60JiblUHX 3/2 " 

9HeprHH OCllHJliiHpy!OIUHX 9JieKTpOHOB BbiiUe 100 9B, 'ITO MOMeT npHBeCTH K BTOpH'IHOi!: 9MHC

CHH C K09cpcpHUHeHTOM, 60JiblllHM 1. 

U: J. 2 

-l 

P~~:c. 5. 

06naCTH cpaa YCKOpSIIOIUero HanpS!MeHHSI. 

TaKHM o6paaoM, Mbi MoMeM paccMaTpHBaTb TpH 

Y'ISCTKS nepHOLlS KOJie6aHHi!: yCKOpSIJOIUero HanpHMeHHH, 

OTJIH'ISIOIUHXCH no B03Llei!:C'I'8HIO Ha 9J1eKTpOH. 

1. Ha LlyaHTax cymecTByeT HanpHMeHHe, nono

MHTenbaoe no OTHOllleHHIO K KaMepe. B 9TpM cnyqae CH

na, .[lei!:cTByJOmaH Ha aneKTpoa, Hanpasneaa K KpOMKaM 

H 9J1eKTp0Hbl He 6y LlYT BbiTSII'HB8TbCSI C nOBepXHOCTH. 

QqeBHLlHO, 'ITO 9TOT npOMeMyTOK paBeH T/2 

I'Lle T -nepHOLl B. 'I. aanpaMeHHH. I pHc. 5/. 

2. HanpHMeHHe aa LlYSHTe oTpHuaTeilbHO H yBeJIH'IHBaeTCH so BpeMeHH. B groM cny-

'lae 9J1eKTpOHbl BbiJieTeBruHe nOLl Llei!:cTBHeM CHJibl Ez 6YLlYT KOne6aTbCH C aaTyXaiOmel ,-.,~ 

aMnnHTyLloi!:, cocpeLlOTa'IHBaSICb B ueaTpe MeMLlY KpOMKSMH LlY81ITOB Ia TO'IKe, rLle Ez~ 0 I. 

3. HanpS!MeHHe Ha LlYSHTe OTpHUSTeilbHO H yMeHbiUaeTCH BO BpeMeHH. 3neKTpOHbl, Bbl-

neTeBlllHe nOLl .[lei!:cTBHeM CHilbi Ez , 6yLlyT ycKopHTbCH npH nponeTe paccTOHHHH h 

TopMOMeHHe 9J1eKTpOHOB npH nponeTe BTOpoi!: nOJIOBHHbi 3830pa 6yLleT MeHbllle, nOCKOilbKY 

aa aTo apeMH none yMeHblllHTCSI. B cHny 9TOro, sneKTpoHbl npHo6peTyT saeprHIO E,. 

H npH COYLl~peHHH HX CO BTOpOi!: KpOMKOi!: nOHBHTCSI HeKOTOpoe KOJIH'IeCTBO BTOpH'IHbiX 9JieK-

TpOHOB, onpeLlenHeMoe 9HeprHei!: r,,. H K09cpcpHnHeHTOM BTOpH'IHOi!: 9MHCCHH MaTepaana 

KPOMOK. 

AaanorH'IHaH cHTyauHH noBTOpHTCSI H LlilSI BTopH'IHbiX anexTpoaos. Me*LlY KpOMKaMH, 

TaKHM o6paaoM, 6y LleT ocuannHposaTb aneKTpoaHaSI naBHHa. EcTeeTBeHao, 'ITO LlilSI nOLlLlep

MaHHH J18BHHbl He06XOLlHMa HeKOTOpaSI MOIUHOCTb, OT6HpaeMaSI OT 9JieKTpH'IeCKOI'O nOJISI. B 

peaynbTaTe aanpHMeHHe aa LlyaaTax 6yaeT yMeHblllaTbcH. EcnH MSI'HHTHOe none oTcyTCTBy

eT, TO 9J1eKTp0Hbl 6y.[lyT YXOLlHTb Ha CTeHKH KaMepbi H TSM TepHTbCSI. 

CymeCTBOBSHHe J18BHHbl, nOMHMO yMeHbllleHHH MOIUHOCTH1 HeH36eMHO CHH3HT 9J1eKTpH

'IeCKYIO npO'IHOCTb 3830pa KaMepa-Ll yaHT, T.K, '18CTb 9JieKTpOHOB 38 C'leT Llpei!:cpa 6yLleT 

yXOLlHTb B 9TOT 3830p, cnoco6cTBySI B03HHKHOBeHHIO BbiCOKOBOJibTHbiX BbiCOKO'ISCTOTHbiX 

npo6oes no nepHMeTpy LlYSHTa. 

/2/ VI asecTHO , 'ITO noLl B03Llei!:cTBHeM aneKTpoaaoi!: boM6apLlHPOBKH nneHKa LlHci>cpyaHoa· 
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• aoro Macna rroasepraeTcs KpeKHHry, o6paays crroii yrrrepoaa aa rrosepxaocTH. Ha KpoM

K~x ayaHTOB, ITOKpbiTbiX Macn.HHOH rrrreHKOH, 6y aeT rrpOHCXOaHTb TaKOH )l(e rrpouecc H KpOM

KH noKpoJOTcs yrnepoaoM. OaHaKo, rpacpHTHaauHst KpoMOK aon)I(Ha npHsoaHTb K rrHKBHaa

UHR n8BRHhl, nOCKOJibKY KOScpcpHUH9HT BTOpH'lHOH SMHCCHH ITOpHCTOT"O CJIOSI yrrrepoaa aHa'lH

Ten&HO M9HbWe 1/3/. 

Llnst rrposepKH npearrono:>Kt:tttH st o rroaasneHHH naBHHbi cnoeM yrrrepoaa KpOMKH ayaH

TOB UHKnOTpOHa /Y-150/ 6hlnH HCKyCCTBeHHO ITOKphlTbi Ca)l(eH. HerrocpeacTBeHHO nocne 

OTKa'lKH CHHManHCb 38BHCHMOCTH ayaHTHOT"O HaiTp.H)I(eHHS OT 8HOaHOT"O HarrpS)I(9HHSI MOWHhlX 

KacKaaos. Peayn&TaTbi H3MepeHHii rrpH asyx paarrH'lHbiX K09cpcpHUReHTax ycHneHHS MOlllHbiX 

KacKaaos reaepaTopa npHBeaeHbi Ha pHc. 6. 

6nH30K K ayn10, 'ITo csHaeTen&cTByeT o aocTa-

TO'lHOM noaasneHHH naBHHhl OCUHnnHpy!OlllHX sneKTpOHOB. 

TaKRM o6paaoM, HCKYCCTBeHHOe noKpbiTHe KpOMOK ayaHTOB c·a)l(eft MO)I(eT 6hlTb Hc

non&aosaao anS yMeH&llieHHS BpeMeHH TpeHHpOBKH UHKnOTpOHa. 

00hl'lHO KOHCTpyKUHS ayaHTOB BbifiOnHsteTCSI B BHae asyx ITJI8KHpOBOK 1 yKperrneHHhlX 

Ha paMe, il: KpOMKH nnaKHpOBOK OOpaayJOT illenb He TOnbKO B yCKOpSIOllleM rrpoMe)l(yTKe, HO 

H, no BCeMy nepHMeTpy ayaHTa. /VfMeHHO TaKaS! KOHCTpyKUHS ocymecTBneHa B YCKOpHTe

JISX Y-800 H Y-150/. 

AsTopaMH OhlJIO npeano)l(eHo aaKpbiTb Hapy)i(Hbie menH MeaHbiM nHCTOM c uen&JO 

yMeH&WeHRSI nosepXHOCTH, rae B03MO)I(H0 B03HHKHOB9HHe SJieKTpOHHOH naBHHbi. 

Ha pHc. 7 npHseaeahl aaBHCHMOCTH Ug =I [ Ua] anSI ayaHTOB C OTpbiTbiMH H aa-

KphlThlMH mensMH no Hapy)i(HOMy nepHMeTpy. K aK BHaao H3 pHcyHKa, noTe pH aa sneKT

poHHyJO aarpyaKy rrpH aaKpbiThlx meJIHX yMeH&lliHnHcb ao 7%. KpoMe Toro, nocne nHXBHaa

UHH meneA B03pocna sneKTpHqecxas npO'IHOCTb aaaopa ayaHT- KaMepa no Hapy)I(HOMy nepH-

M9Tpy ayaHTa. 

TaKHM oopaaoM, cymecTBOBaHHe sneKTpoHHoii naBHHhi, ooycnosneHHOA aanH'lHeM Mar

HHTHoro nons H npOBHC8HHeM aneKTpH'leCKOT"O nons B men& Me)l(ay Kp0MK8MH ayaHTOB 1 

BnOnHe yaosneTBOpHTen&HO OO~SICHS!eT H nossneHHe aonOnHHTen&HOT"O aaTyXBHHS B HeTp9HH

pOBaHHOI BaKyyMHOA CHCTeMe H CaM npouecc Tp9HHpOBKH 1 npHBOaSlliHA .It oopa30BaHHIO enos 

yrnepoaa Ha BHyTpeHHHX KpOMKax ayaHTa. 

/4/ 
B aaKnJO'leHHe MO)I(HO oTMeTHTb, 'ITO Ha6nJOaasllieecs B ysenH'l9HHe raMMa-Hany-

'leHHH UHKnOTpoaa npR BKnJO'leHHH MarHHTHoro nons anonHe MO)I(eT OhlTb oo~scHeHo B03HBK

HOBeHHeM OnHCaHHOA Bhllli9 sneKTpOHHOA naBHHbi H apeil:cpOM 'l8CTH OCUHnnHpy!OlllHX 9neltTpO

HOB B BhlCOKOBOnbTHhlA npoMe)l(yTOK ayaHT-KaMepa. 

3neKTpOHHaH aarpyalta OCUHnnHpy!OlllHMH sneKTpOHaMH OOS3aTen&HO aon)I(Ha y'lHThlBaT&· 

CH npH KOHCTpyHpOBaHHH ayaHTOB. K OHCTpyKUHSI aon)I(Ha coaep)l(aTb MHHHivtan&HOe KOnH

'l9CTBO meneA, aonycKaJOmHx cymecTBOBaHHe TaKoro rrpouecca, ooecrreqHsast npH STOM Heo6-

XOaHMYIO CKOpOCTb OTKa'lKH nonOCTH ayaHTOB. 
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aoro Macna noaeepraeTcs xpeKHHry, o6paayg cnoi!: yrnepoaa aa noeepxaocTH. Ha xpoM

xax ayaHTOB, noKpbiTbiX MacnHaoii: nneaxoii:, 6yaeT npoucxoaHTb Taxoii: )Ke npouecc H xpoM

KH noxpoiOTcg yrnepoaoM. Oaaaxo, rpaclJuTuaauuH xpoMox aon)Kaa npusoaHTb x nuxeuaa

uuu nBBHH~, nOCKOJibKY K09cPcPHUHeHT BTOpH'iHOH 9MHCCHH nOpHCTOrO CJIOH yrnepoaa aHaqu

T911bHO M9Hbllle }/3 / 

llns npoaepKH npeanonO)Kt:lttH H o noaaeneHHH naBHHbi cnoeM yrnepoaa KpOMKH ayaH

Toe UHKJIOTpOHa /Y'-150/ 6~11H HCKYCCTBeHHO nOKpb!Tbl CS)Kei{. i4enocpeaCTB9HHO nocne 

OTK8'iKH CHHM811HCb 38BHCHMOCTH ayaHTHOrO aanpSI)KeHHH OT 8HOaHoro HanpS)K9HHS MOUlH~X 

xacxaaoa. PeaynbTaTbi uaMepeHHii: npH aeyx paanH'iHbiX xos¢¢uuueHTax ycuneHHS MOWHbiX 

xacxaaoe reHepaTopa npueeaeHbl Ha puc. 6. 

B o6oux cnyqagx xos¢¢uuueHT 011H30K K HY11101 'iTO CBHaeT911bCTByeT 0 aocTa-

TO'iHOM noaaB119HHH 118BHHbl OCUH1111HpyiOUlHX 9119KTpOHOB. 

TaKHM 06pa30M, HCKyCCTB9HHOe noKpblTHe KpOMOK ayaHTOB C'8)K9H MO)K9T 6b1Tb HC

n011b3088HO ans yMeHblll9HHH BpeMeHH TpeHHpOBKH UHKJIOTpOHa. 

00bl'iHO KOHCTpyKUHSI ayaHTOB Bblfi011HSI9TCSI B BHae aeyx nnaKHpOBOK, yxpenneHHbiX 

H8 paMe, H KpOMKH nnaKHpOBOK o6pa3yiOT menb He TOJibKO B YCKOpHIOUleM npOMe)KyTKe, HO 

H, no BCeMy nepHMeTpy ayaHTa. /VfMeHHO TaKaH KOHCTpyKUHH OCyUleCTB119H8 B yCKOpHTe

JISIX Y'-800 H Y'-150/ • 

AeTopaMH 6blno npeano)KeHo aaxpbiTb Hapy)KHbie menu MeaHbiM nucToM c uenbiO 

yMeHblll9HHSI noaepxHOCTH, rae B03MO)KHO B03HHKHOB9HHe 911eKTpOHHOH 118BHH~. 

Ha puc. 7 npueeaeHbl aaeucHMOCTH anH ayaHTOB C OTpblTb!MH H aa-

Kpb!TbiMH menHMH no Hapy)KHOMY nepHMeTpy. Kax BHaHo ua pucyHxa, noTepu Ha anexT-

"' 
pOHHYIO aarpyaxy npH aaxp~TbiX wenHx yMeHblllHJIHCb ao 7%. KpoMe Toro, nocne nuxeuaa-

UHH weneA B03pocna anexTpuqecxaH npo'iHOCTb aaaopa ayaHT- xaMepa no Hapy)KHOMY nepu-

MeTpy ayaaTa. 

TaKHM o6paaoM, cymecTBOBaHHe snexTpOHHOH naBHHbi, o6ycnoeneHHOA HanuqueM Mar

HHTHoro nonH u npoeucaHHeM snexTpuqecxoro nons e menb Me)Kay xpoMKaMH ayaHToe, 

BnOnHe yaOB119TBOpHT911bHO OO~SCHSeT H nOSB119HH9 aononHHT911bHOrO 38TyX8HHS B HeTp9HH

pOB8HHOJ BaKyyMHOH CHCTeMe H caM npouecc Tp9HHpOBKH 1 npHBOaSW:HH It o6pa30BaHHIO CJIOSI 

yrnepoaa H8 BHyTpeHHHX Kp0MK8X ayaHTa. 

141 
B 38KniO'i9HHe MO)KHO OTMeTHTb 1 'iTO Ha6niOaaemeecs B yeenuqeHHe raMMa-uany-

qeHIUI UHK110TpOH8 npH BK11IO'i9HHH MarHHTHOrO nonS BnOJIHe MO)KeT O~Tb OO~SCH9HO B03HHK

HOB9HH9M OnHC8HHOH Bblll!e 9119KTpOHHOA 118BHHbl H apei!:<!JOM qaCTH 0CUH1111HpyiOUlHX 9119KTpO

HOB B BbiCOKOBOJibTHbiH npOMe)KyTOK ayaHT-KaMepa. 

3neKTpOHH8SI aarpy3K8 0CUH1111HpyiOW:HMH 91!9KTpOH8MH 06SI38T911bHO aOJI)KH8 y'iHT~B8Tb· 

CSI npH K0HCTpyHpOB8HHH ayaHTOB. KoHCTpyKUHH aOJI)KH8 coaep)K8Tb MHHHZ14811bHOe KOJIH

qecTBO weneA, aonycxaiOw:Hx cyw:ecTBoeaaue Taxoro npouecca, o6ecnequeas npu aTOM Heo6-

XOaHMyiO CKOpOCTb OTK8'iKH nOJIOCTH ayaHTOB. 

9 
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Puc. 6. 

3neKTpoHHag aarpyaKa peaoHaTopa uuKnoTpoHa 
Y-150 B cnyqae HCKyCCTB9HHOrO ITOKphlTUH Kpo
MOK LlY8HTa yrnepOLlOM ( Ca)Kelt). 
A - H = 0; 
B - H #. 0; t .. 0; Tf"' 0. 

" 
g tO -;c., ,. 

Puc. 7. 

Uo[dJ 

BnuBHHe Hapy*HhiX wenelt Ha sneKTpOHHYIO aarpyaKy 
peaoHaTopa uuKnOTpoHa Y-300, 
A - wenH OTKphiThi, H =0; 
B - wenu OTKphiThi; H "'0; 
B - wenu aaKphiThi; H =0; 
r - wenu aaKphiThi; H to. 
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ABTOpbi 6narO.ll8pSIT npo<f>eccopa r.H. ¢>nepoBa aa HHTepec, npoBsneHHbiA. K 3TOA pa

' ooTe, H B.B. BaTJOHIO H B.n. Kosanesa aa noMOIUb B npose.n:eHHH HaMepeaaA aa ycKo-

pHTene Y-150. 
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