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Pa6oTa BHDOJIHeHa B H~yqHO-!liCCJienoBaTeJihCROM lliHCT!li

TYTe aneRTPOllliaHqecRoA armapaTypu lfM.,ll;.B.E.ppeMoBa. 
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B nocJie'A~e I'O'AH SHaqHTeJibHOe pasBHTHe no~JI ~ICJIO

'l'pOH C npocTpaHCTB8HHOff Ba.pl'l~eff M!ll'HHTHOI'O DO.llli - C8ICTOpmrtt 

l,\KIOIO'l'pOH (1] • 0'1' RJla0CHtl8CltOI'O gtOOIOTpOHa ero OTJIHtlaeT BH-

~ pOClllilA 'AO CO'l'ElH MaB yp0B8Hb 8H8pI'K'1 ycttopaewx B H8M HOHOB. 

~J~blllKHCTBO HOBHX umtJIOTpOHOB 8BJI88TCf.l ycKopHT8JIHWI ~ peryJIH

;f pyevoi\ 8HeprHeff, T.e. OHH D08BOJI8IOT H8M8HH:h 1tait aHeprmo BH-

' •. nytqeHHOI'O ny,ma, 'TaK H THD yctcops:eMHX HOHOB • IlOBHIIl8HHH8 Tpe

CioBa.mm K Ka.qecTBY ny,ma. HOHOB Ha MHmeHH ( 2 .;. 4] , · BHT8KaIQI\H8 

HS YCJIOBHff Dp0B8'A8HH.fl sKcnepHM8HTOB, npHBeJIH· K ~COBepmeHCTBO-

. BaHHIO ~KJIOTpoHa. Kalt YC}tOp!liTeJIH. Kat18CTBO nyqita xapaKTepH-

/I""yeTca B8JllNHH08 aqxpeKTHBHOI'O SMHTTa.Hca C yqeTOM aHepre~ec

KOI'O pas6poca. ,&,na CiOJlbm!liHCTBa pa6oT Tpec5yeTC8 TaK:11[8 B08M0l£-
,· 

HO 60Jlh111M BpeveHHaH ,rvIHTeJI&HOCT& mmyJlbca TOKa nyqtta.. Ilo'A 

BeJIHtlHHOA 8lfflTTaHC8. BHizy'tq8HHOI'O .. MOH08H8pr8THtl8CitO'rO ny,ma Il0-

·ID!M88TCH nnoiq~& a.nmmca Sox , noc'l'poeHHOI".O B ~OOP'AHHa.THHX 
I I 

ocax x,x (3'A8Ch .)(, )( - yro.n H OTRJIOHeHKe OT oceBOff 'l'paeK-

TOpHH) H OXBaTHBruOtqeI'O OC>Jia.CTh, 88HKMlle~IO nyqKOM Ha qiaso-
' , 

BOA MOCKOCTH X, J( • ,llHcnepcHH B no.ne pacceHBaHHli Ma.rHHTa 

qmtJIO'l'pOH8. IlpHBO'AHT K YB8JIHt18HHIO 8qlJ)8ItTHBHOI'O ropHSOHTSJibHOI'O 

8MHTT8HC8. ,5 a,p. JC· , • DOCitO~hKY 8JIJIKDCH 'A.JI.fl tlaCTH~ C · pa.smnra 

mmyJlbcmm CM8tqa!OTC.fl 'AWI' OTHOCHTeJihHO 'AW!'8.· 

Ee~ ,qna KJla0CHtl8CKHX ~KJIOTpoHOB xa.paitTepan.m .flBJl.flIOTC.fl .. 

CJie,IzylOll\l{e Aa.HBSe: HHT8HCHBHOCTb HOHOB :ea .vmneHH 0,1 + 0,3MKa 

IlpH 8H8p!'8TIN8CKOM pasCipoce ~ 0,2% H BpEl48HHOti ,rvIHT8JihHOC'.ffl 

' -v ~0°, !!lo :ea 88-AIOAvoBov ce1t~PHJ' ~IOioTpoae B BepMH (CIIIA} 

HHT8HC~BHOCTb BHB~8HHOI'O HS 

I'H8£\ ?5 MaB COCT8.BJUilla OKOJIO 
' . 

ce 00 w~,yp~. Ilocne ·uar8"THO'fo~~sa ,TOIC.C>lrn OKOJIO s; 5 Mlta 

DpH aaepremqecKOM /iP~t?'~f ~~;:·'.. pan;,H8.Jl~HO" mHpHHe . 2 w ~ .. 
~·'~~ ---:.~.:...::_ .! " - ~.::. ..... : ~- --- ~~ 



2 

llOJIHOil 'pacxo.z:tHMOCTH nycma 0,2° [ 5 J • Bp81r!8HH8JI .z:t,lIHT8JibHOC'1'1> 

HMIIyJibCa TOKa. rzy1:rna 61rna H8CKOJibKO 6oJiee 'El:P-: C~e.cyeT oTMe_, 

THTb TaIOKe, qTo aaepreT11qeoKH8 pasO'poc B _Ilytllte HOHOB, BR- . 
~ 9 , . 

~8HHSX Ha ycKopHT8JibH08 KaMepu, 611n OKOJIO. 0,3 + o, 5%, B' ,\ 

• TO :apeMH Kax B, :rmacc11qecx~ QHKJioTpoaax OH paBea o6sqao •· '.!I 
1 + 3%. BH,nHO cytqeCTB8HHOe YJIYtlIDeHHe KaqeCTBa :r:ryqRa B COB- \ I 

I • ' • I 

-peMeHWX ceRTop:rmx _QHKJIOTpoaax. · O,naaxo oao erqe • He Y.rtoBJieTao.!.\ • . 
. . ·t 

pHeT Tpe60BaHHHM; BHT8lC~HM Ha YCJIOBHR IlpOB8,ll8HHH npeQHSHO~ 
. .. ·., . . .. . . \'I 

. HWC. 3lCCll8pID48HTOB, r,ne 3HepI'8THqeCkH8 paa6poc He ,ItOJDiteH IIp0- :' 

2.10-
4

• YJJYtill!eHHe na:{mfeTpOB Ilytllta H~ , i BHIDaTb, Hailpll!Mep, 
I < •• , • • • I 'i i1 

MHID8HH ,ItOCTIIII'aeTCH B QHKJIOTpoH~ ea cqeT llOHHl!t8HHH 8I'O HHTe~\ 

Ka.qecTBO BHIJYUi~HHoro Ha ycxopHT8JibHOll KBMep,r :r:ryqKa onpL[i 
. . . : t i1 

CHBHOCTH •. 

t 1:•, ,ll8JIHeTCSI 'napaMerpm,ra BHYTP8HH8I'O :r:ryqKa, YCJIOBHSIMH _ero ycKop~, 
. . / 1:, 

HHll H asnycRa. CytqecTBeaaoe aaaqeHHe HMeroT, B qacTHOCTH, yC.:._ f , 
JIOBHH HaqaJibHOI'O ,llBlilK8IDUI HOHOB • IlpH paccMOTpeHHH ,llBIDK8HRlI 1: 

WOHOB B6JIH811 Q8HTpa ceKTOPHOI'O QHKJIOTI'()Ha Heo6xo,nHMO Y,tlH'IH"." {:' 

BaTb BOSMOlll'.HOCTb Il0lIBJI8HHH SHaql.fTeJibHOli pacxo,nHMOCTH Izyql(a 

BBl1,lzy ()JIHSOCTH.K e.nmrnQe qacTOTl:l ~HaJibHHX lCOJie6aHHH~ :1 

l 
BOSMJ"Ll\eHHH MaI'HHTHOI'O IlOJlll, IIpH.dO.z:tffiqHe K YB8Jilll'q81-fil!O aMI1JIHTy,nH/ . 

- . ·. ·1 
• . I 

Pa.rtHa.Jib~X KOJIOOaHHli,. oco6eHHO onaCH!:{ B Ko~e ycxopeHHll, 8CJil1\ 

. mmycK nyqxa ocy~eCTBJill8TCSI Ha Cll~8.!0ll\8M ytla.CTKe MaI'~THOI'O ( 
· • I I 

J!lOJlll. l{aqecTBO :r:ryqKa ~npe,neJIJieTCH :f)asoBm.m C,nBHI'aMH np~ ye-. _ . 

KOpeHHH. IlpH HCClle,llOBaHHH ·npoQecca BHnycKa nyqKa Heo6xo.nHMo 

Bl:l!ICHHTb BJIHHHHe ,napaMeTpoB nytma m axo,ne B .ll8PJI8lCTOp (T.e. 

qacTO'l'li H
0

aMilJIHTY.z:tl:l Pa.rtHMbHl:lX KOJie6~ii, B8JllftlHHB.npHpOCT8. 

8H8PI'HH aa o6opoT, II!HpHHH ~~OBOM
0

IlOJIOCH H xapaKTepa~omric 
' l • • . ·• --, 

9J"•m;.oli • T .n.) ua HOHHo,.onTl,qeoKMe xapax,epu"'HIIH . IIY'U"' H!l 

1 
. BIDC'o.11e .·. mi ,IttlaeROI'O . n~JIH_ Q~ICJIOTp?Ha~ .. 

3 

Ilepeqw'cJI8HHlill BOilpoCaM [l0CM'.q8Ha paj;ep11pyeMrui pa6oTa. 

B npmrOJKeHHH IC JJ.HCCepTaQHH paccMO'l'peHH TaK:1!8 BOilpOCl:l M8TOJJ.H

KH HSMepeHKJI M8I'HHTHOI'O llOJllI CBRTO!AfOI'O ~HKJIOTpoHa. 

~ccepTaQHSI JI»JIHe'l'cH o6o6~~HH~ paooT aBTopa, mmoJIHeH

HHX HM B IDIBo]A HM,,ll.B.EppeMOBa B xo,ne paspa6oTKH npoeKTa 

2,4-.\leTpoBoro 11aoxpoHHoro QHitJIOTPOHa c peryJIHpyeMott :rnepruen. 

o~OT QHIOIOTpoH6yJJ.eT YCKOplTb IlpOTOHH JJ.O MBXCHMaJibHOH 8H8pI'HH 

100. MaB, ,lleiTOHH .no 65 MaB, a T8.ItlKI 6!HOI'oaapa,nHHe HOHtl JJ.O 

COOTBeTCT:sylOl!IRX 8H8pI'Hfi [ 6] 

.I!BHIKEHME H0H0B B IIEHTPAJil:H0il_ 0BJIAC'I'l1 CEK'IOHI0I'O 
. Ul1l{JIOTPOHA C PEPYJIHWEM0.11 oHEITT1Ef! 

HccJI~OBaHHe HatlaJibHOI'O JJ.BKllteHHR HOHOB B QHKJIOTpOHe C 

peryJIHpye110£t aaeprHelt CKJI8,Itm3a8TCH HS H8CKOJiblCIIIX aa,naq • IlpH 

' HayqeHHH ,ItBHJteHH.lI HOHOB B M8.z:tHaHHOH IlJIOCKOCTH ueo6xo,nHMO 

YCTaHOBHTb 8aBHCl1MOCTb OCHOBEBX xapaxTepHCTHK nyqKa OT na-

paueTpa ~ ( ~ :: 2, 6z. . · e Hz. · , r,ne 1i - aq¢eICTHBHaJI 
/\ ), E.o U 

llOJIYIDHplfiia, YCKO~en m;en:H, ur - a.MIDIHTYJJ.a YCKOplII00\8I'O 
. • 4 

HanpHllteHHH, H - HanpHllt8HHOCTb MaI'HHTHOI'O IlOJill, Eo =- moc ) 

H B8JIH"q'lfHH IlOCTOHHHOI'O BHT.!II'HB8.!00\8I'O IlOTeHQHana (B CJJ;yqae 

6cyll\eCTBJieHHH pelKHMa "nocTO.liHHolt HHl!t8ICQHH"). Heo6xo,nMVo 

Bl:lHCHHTb TaltlKe BOa,ne8CTBl1e Ha HOHH npo,nOJibHOH COCTaBJIHIOO!,ett 

YCKOplIIO!IieI'O llOJIH. TaK KaK B()JIHSH QSHTpa QHKJIOTPOHa Cytl\9C'l'B9H-
;,,, 

Ha BepTHKBJibHa.fl qJOKYCHpoBICa HOHOB YCICOplIIOO\HM [lOJieM, TO H80Cl- -

XO,llHMO cpa.BHHTb-sqxfleKTHBHOCTb ,lleltcTBHH paaJIHqHl:,IX KOaj)HI'ypa~ 

QHtt ycKoprolileli lllemr c T01lKH apemm no~eHHH HaH6om,mett .ItJIH-

• TeJibHOCTIII HMflYJibCa TOKa rzywa. 3a,naqeli HCCJieJJ.OBaHHll HaqaJib

HOI'O ,nBl1lK8HH.8 HOHOB B QHICJIOTpOHe HBJIH8TCH Ta.KlKe Bl:lCSoponTH-
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llaJI:bHOI'O pexHMa pa6om B YCJIOBHH.X perym1pOB8.HHll KOHetmoR 

8H0pl'HH llaCTMil. 

B ItaqecTBe KpHTepHH IlpH paccMOTpeHHH Bonpoca O BJIHHIUIH 
, ,,. 

Ha napaM8Tpl Iljltraa 111HpHW YCKOpH!ootelt 11{9JIH ( T .e, napaMeTpa _ 

~ ) 'cs1,ma BH6pa.Ha IIIHpHHa <pasoBO£i IlOJIOCH, np1raHM~eM08 K 
·, • I 

ycxopeHHIO. ,IlpH pacqere no qiopMJ'Jiau: 11 0,IUiopo.n;Horo noJifl11 amco-
.1 : • , • . • '.' 

,ItHJIHCb KOOp,ItHHaTa H qiasa qacTHI.tH nocJie nepBOI'O IlOJIY06opoTa, 

a · Taltllie KOOp,ItHHaTa lt8HTpa KpHBHSHH TpaeKTopHH, OcmoBaHHeM 

.ztJifl m,i6opa nepBoro·nonyo6opoTa noc)JYJ!tHJI TOT qiaxT, qTo B 

cnyqae npHM0H9IDIJI 11{9JI8BOI'O HCTOtmHKa B KOM6HHat.tHH C BI::lTm'H-: 
" ' 

BW<XflHM 8Jl9KTpO,!J,OM Ha .ItYBHTe qia.BOBB.II rpyrnrnpoBKa c~ecTBeH-

HHM o6paaOM OCJia6JieHa, H npH ,It8JlbH9lt1110M YCKOp9HHH nrnpHHa 

SOHH lt9HTpOB op6HT MaJIO HSM9HJl9TCSI. Kax noKaSan: IlOB0pOqffH£i 

pacqeT, BOSMOlltHM norpeIIIHOCTb pacqeTa B9JIHtlHHH ~aBOBO!t no

JIOCI:l, · IlOHBJillIOlllWICJI BCJI0,ItCTBH0 TOI'O, qTo He yqw1trnaeTCSI 

YB8JIWl8HH0 WHpmm a:iem1 npH BTOpOM ee nepeceqe!UfH, He npe-

BHCHT 5-10°. IlpH pacqeTax BapbHpoBaJrnCb sHaqeHHfI ~" 

IlOCTOSIHHOI'O YCKOJ)HI0.!{9I'O IlOT9H!zyi(:lJ!a H HaqaJibHOtt qiasH. ·IIo pe

syJibTaTaM pacqeTa napaMeTpoB op6HT HaxO,ItHJiacb· B8JllltmHa. np~

HHMaeMoR K ycKopeHHIO'!pa.SOBOH IlOJIOCH IIpH .ItaHHOR aMIIJIHTYE9 

·-. Pa.rtH8JlbHHX KOJie6rurnli. BeJIHqlffia &ITIJIH TY.ItH KOJiec5a!Ult:I npmri!Ma

Jiacb paBHOli 3, 5 H B·w. 3a BeJIH'tl~HY aMIIJIHTY,D:H npHHR:Ta no

JzyIIIHpHm _sow t.teHTpOB op6HT, 

Pacqem noKasaJIH, qTQ peaJibH8.II ·B8JIHtn!Ha .ItJIHT9JlbHOCTH 

llMDyJlbCa TOKa nyqn:a IIpQ-lCQHOB B ~KJIOTpOH0 co ll\8JI0BHM HCTQq-
' ··".'\{~:-.... , -.I·' ~ ·, 

IDII:tOM _vOCT,SBnS18T Oh:OJIO fJJ..S0° • YBeJIHqeID!e B8JIHqlfBH npe,nwu,-

___ HO!t ,8YIIJIHTY.nli pa,nHaJibBHX I:toJieoaHllR t5oJiee 3 - 5 w aeaqxpeK-

. THBHO C TOqKlf _ spemm YB8JIHqemm: BpeveHHOR .ItJillT9JlbHOCTH H~ 

: IlYJibCa TOKa, ffaqeCTBeHHaa KapTHHa ira1t0Ba, qTo npH ~ < l 

rJ 5 

qiaso:aaa: IlOJIOCa noqTH CHM!J9TpHl".Ula OTHOCHT8JlbHO ttyJieBoR ~asa, 

HO y-&e npH_ ~ ~ 1 no,nUBJillIOiey'!O ,noJIIO IlOJIOCH COCTaB~T OTpH-
' ' 

" t.taT8JibHHe fasH. KpoMe ' TOI'O' ll8MElH9HHe OT O' 5 .ItO 1 yY8HblllaeT 

JJ:JIHTeJibHOCTb HMDYJibCa Ha ~ 20°. 

IlpH ycKopemm HOHOB IlOCTORHHbILI IlOT9HltH8JIOLI ~ = 0,1 

1' 

(B e.u~ax a.MrIJIHTY.Inl HaIIpllJKeHHH Ha JJ:Ya.HTe) .ItJIHT8JibHOCTh 

•:taaoBoil noJioCH YBeJruqHBaeTc.fI B cpe.n;HeM Ha 1 5420°. BBe.n;eHHe 

u. = o, 5 Il08BOJISl~T IlOJIYtlHTb yBe.lIHtleHHe ,nm1TeJibHOCTH umma " - . ' ·"' -
Ha 40.f?0°. B cnyqae "u. = 1 .n;JIHT8JlbHOCTb ipa.sOBOR IlOJIOCH " 

~ " 

6JIHSKa K npe,I\eJibH!:lM saaqeHH.fIM - 1 ro0
• 0nTHMaJibHOH BeJIHtra-

HOil npe,nenbHOil SMDJIHTY.D;l:l Pa.rtHaJibHHX KOJie6aHHil no-npeJKI-IeMy 

.fIBnfl8TCSI 5 MM• _ 

IlpH Hsyq eHHH .ItBH'1t8HH.fI llOHOB B YCKOpHIOU\8M IlOJie, HM9l00\8M 

npo,noJibffYIO COCTaBJIHIOW,YIO, HCilOJlbSOBaJIOCb IlOJJYll9HHOe Ha 3JI9KTpO

JIHTWl9CKOH BaHHe pacmpe.neJieHHe IlOT8ffltHaJia B llJIOCKOCT_H CHMMeT

pHH. PacqeT no qioptiyJiaM, npe,nCTaBJIJIIOII{HM pellleHHe ypaBH9HHR 

,I\BmKeHHH C rieTOM npO,I\OJibHOil COCTaBJI.fIIOO\eil noJIR; noKasaJI,' ti.TO 

B8Jil11Il!tta CM8U\8HIDI UeHTpOB op6HT H9Cj'lq8CTB0HHa JJ;JI.fI qacTHU C 
\ . 

c,pasaMH -30° l1 o0• l\eHTpi qac~ c· 'f = -+30°. CM9U\aIOTCSI B 
' Q 

CTOpOHY .ztY8HTa Ha B9JIHqIDzy OKOJIO 1 MM. IlpH pacq~Te pacCMa.TpH-

BaJICH cnyqatt ycKOp8HH.fI B CHC!OOM8-U\9JI9BOtt HOHHl:lR llCTOtIHHK -

BHT.fII'HBaKAqHtt 3Jl9KTpO,Il;~ 

IlpH 11ccne.n;oBaH1111 BepTHKaJibHOI'O .ItBmK9HH.fJ HOHOB B6JI~Sll 

U9HTpa UHKJIOTpoHa HX TpMI:tTOpHH B Ll9,IJ;llaHHOH IlJIOCKOCTH Ha

XO.ItHJIHCb _np~.n;BapHTeJibHUM IlOCTpoeHHeM C IlOMOlllE,IO rpaj)OaHaJrnTH

-qecKoro M9TO,IJ;a, .fIBJillIOlll8I'OC.fI MO,nll~l!Kau11eR 118B9CTHOI'O MeTo.n;a 

"pa,neycoB KpHBl18HH
11

• 8qipeKTHBHa!l qacTOTa BepTHKaJibHHX KOJI~ 

OaHHil vz"' HattrieHa no cpopwyJiaM, t5JIHsKHM K npHBe,neHHHM / 

B paooTe [7) • IlpH q0cneHHOM HHT9I'plipOBaHHH HCTTOJibSOBaJIOCl-
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aKcnepHMeHTaJJ.bHOe pacnperi;eJieHHe 3JI8KTplitleCKOr'O I10TSHL{HaJia 

.r(JIJ:I pasm1qHEix BapHaHTOB ycKOpHIOOleA ll\8JIH. PacCWTp6HH CJie,nylO-: 

11\HS aapHaH'IH: 1) CHMMeTpHtlHaJ:I YCKOPJ:IJOU\aJ:I 111em,;; 2) ycKOpHIOII\M 

ll\SJib C TaKHMH ;;;:e napaMeTpm.rn, HO HOHH!i~ HCTOmIHK CM81118H Ha 

10° I1poTHB Hanpaw:teHHfl .r(BHl!t8HHfl HOHOB; 3) Ha BX0,1:(8 !3.IJYaHT 

I10CTa.BJieHa .r(HajlparMa co tqSJiblO; 4) Ha BXO.r(e B ,IzyaHT anepTypa 

ero yMeHbmeHa no cpaBHeHHro co BXO.r(OM B YCKOpHIDUI,yIO ll\eJib. 

IlocJie,nHHit BapHaHT m4eeT npeHM;yU\SCTBO neperi; BTOJ:llM H 

Tp6TbHM I1pl1 ero HCTTOJibSOBaHHH B L{HKJIOTpOHe C peryJIHpyeMoit 

aHeprHeit. PacqeTJ,I IlOKaaa.JIH, tlTO j'MSHbWeHHe anepTypH BHXO.r(a 

ycKopHIOrqeit ll\eJm c fD .r\O 2 5 MM ri;aeT q;oeycHpyKXI\Htl a:p:peKT, aHa,.; . 

- JIOI'HqHHil HaOJIIQI!,aeMOMY . B CHCTeMe co C.D;BHHJTID4 Ha 10° _ HCTOtlHH-

KOM. 

.Af!a.rrHs ycnoaHil HatlaJibHoro ri;BmteHHfl ROHOB B L{l1KJIOTpOHe 

C peryJIHpyeMOil 8HeprHeil tlacTHL{ I10Ka8aJI npemcym.ec'l'Ba TaKOI'O 

M8TO.r(a ynpa.BJI8HHJ:I HatlaJibHOM HOHHO-OI1THt18CK08 Cl1C'l'8MOH, Dpil 

KOTOpoil I10JIOJKeHHe HOHHOI'O HCTOtlHHKa (H ,npyr11x 8Jl0M8HTOB on-, 

THKH)· KoppeKTHpyeTCfl B npe,neJiax HeCKOJibKHX ,neCflTKOB ~KJIJIH
MeTpOB • IlpH 8TOM HMeeTCfl psm sapattee BHopamrux IlOJIOlKSHHtl HC

TOQffi!Ka, IlpH OTKJIOH0ffilflX OT KOTOp!:IX ~poHSBQ.D;HTCfl ,1:(008.BOtlHalI 

KOppeKL{Hfl IlOJIOlKSHHfl OpOHT C IlOMOll\blO I10.r(I'OHKH B0JiiltrnHH Hanpa

JKSHHll Ha AYaHTe. 

PeaJJibTaTH Ilp0B0.r(0HHHX paOOT OHJIH IlOJIOlKeHH B OCHOBY 

npoeKTHpOBaJ!HJ:I L{eHTpaJibHOil l10HHO-OI1THtl8CKOH CHCTet.m 2,4-MeT

poBOI'O HSO:xpOHHOI'O QHKJIOTpOHa. 

...! 

7 

BJ.il1HHl1.E HA M0HHO-0ITl'lHEDK11E XAPAlt'fER1C'Ilro1 
IJ.YIB{A ~OHOB. YCJlOHWl I1X YCK0PEHllii 11 BliIWCKA 

IlpH HCCJieri;oBaHHH aos,neitcTBWI Ha HOHHo-onTHqecKHe xa

paKTepHcTHKH nyqita YCJIOBHli IDC ycKopeHHSI H Bl:ffiYCKa owrn HC

I10Jlb80B8HI:l aKCnepHMeHTa.Jlbillie .namrue HsMepeHHJ:I Ma!'HHTHOI'O 

IlOJifl 685-MHJIJI~HA~~poaoro C8KTOpiOI'O QHKJIOTpOHa. Ero' MaI'IDIT-· 

Ha.8 CTpyitTypa OJIH3Ita K 'CTPJKTJpe 2,4-MeTpoBOI'O ~KJIOTpOHa. 

PacqeT napaueTpoB opoHT HoHoa OHJI C.r\8JI8H c n0Motq1,ro.OOM. 

IlpHHJ:ITM M8TO.r(HKa pactleTa BltJIJOqaJia B ceoa HCI10JibS0BaHHe 

aHaJIHTHtl8CKHX COOTHOW8HHH' a Taltl!te tlHCJI0.HHOe HHTerPJipoBamie 

YPaBHeHHli .r\BHlKeHHJ:I. IlpH aToM OHJIO npoae,neHo cpaBHeHHe pe

ay.JlbT~TOB pacqeTa napaueTpoB OpOHT no aHaJIHTlitl8CKHM COOT

HomeHHSIM H llYTSM tlHCJISHHOI'O IIIHTerpHpoBatrna YP8BH0HHH .r(BH

lltemra. 

IlpH HsyqeHHH YCJIOBID'i yc1topeaHH HOHOB BCfl OC>JiaCTb YCKO

peHHH OBJia paaoHTa Ha TpH 1l8.QTIII. ,ll.na nepBOH (3, 5 cu < R < 
10 cu) paccu:aTpi!B8.JIHCb Bonpocs, CBflSaHWe c BJIHHHl1€U peso

HaHCOB p~HSJibHHX KOJietSamd!, 1tor.r(a tiaCTOTa :a:oneorurnlt 01rns:a:a 

It 8,1:(HHHI.{8. ,ll.nH qacTHL{ ISoJlbmOG SHeprHH (~6 CM < R , 29 CM) 

1119yqa.no9b BJlHJ:IHHe paaJIHqHHX B0811Yl118HHlt Ma!'HIIITHOI'O noJifl 

(B TOM qHcJie cpe,naero noJia)-- 111 HM aKBHBSJieHTHWC ipaKTopoB ,npH

BOJJ.Hll\HX It SHaqHTeJibHOlt npeQ8CCHH l4eHTp0B OpOHT • Haxoae14, 'A)Ifl 

28 cu< R < 29 cv paccMaTpHBWIOCb .r\BHllteHHe tiacTHL{ B ocinaciH, 

nexruqelt uenocp8.r(CTB8HHO nep~ BXO.r(OM B JJ.e;pJieKTop. IlpH pac

qeTax BapbffPOBaJIHCb: ¢opMa cp~ero MaI'HHTHOI'O IlOJlli, xapaK

Tep ero BOaM;yU\eHHH, aenKtIHHa np111pocTa aeepI'IIIH sa ooopoT 111 

HatlaJibHHe YCJIOBHH YCKOpeHHSI. 

BemNHHa npfm8JibHo .r\ODYCTm&olt &mJIHTY.r\H pa.l'.l>laJibHHX 
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Jto11e<Samdi tW.CTHit npH HlC ,ltBD8HIDf . Bt5JDfSH ll8HTJ>8., r.ne ))'Z, ~ 1 t 

pa.BBa ~ 3 w. Bes HOKSJt8Hm1 pesOHSHOHYJ) Ot5JlacTh npoxo,nHT 

ll80TBQH C Haqa,}IbHlilllf OTltJIO,H61UI.HMH,H8 6oJiee 2 uu. BB8,It8HHO 

nepBOA raproHHKH YSI'HHTHOro no.llll B8JIHtlHHOa OKOJIO 00 He H8-

ll8H.88T CyiqeoTB8HHHM o6pasoY 3TOR ItapTHHH, HO BHSHBaeT 0110-

11!8HH8 Q8HTpOB op(SHT Ha ~ 2 MM. IlpHB8,lt8HHH8 llitpp:l omo

C.HTC.H R 68~1(KJIJIHM8TpOBOMY QHKJIOTpOHj'. ,lI,IUi 2,4-veTpoBoro 

lUfltllOTpOHa HlC C1I8,lty8T YBeJIWIHTh B 3' 5 ,pasa (vaoll1Ta6 Mo,ne

JIHpOBamm) • IlpMHHTSS; B8JIWIHHa np1fPOOTa 8HeprMH ,sa OC>OpoT 

COOTB8TOT:a,,'8T yoKopeHHIO .neRTOHOB .no 4 MaB npH 10 KB/06 

B 68~MBJIJDfl(8Tp0BOM QHKJIO'i'p0H8 H npoTOHOB .no 100 MaB npK 

200 JtB/otS B 6oJihmov yoxopHTeJie. KpoMe TOro, paccvaTpHBa-

11och ,ltBH1t8HH8 HOHa O aq-qiasoa ±46°. IlpH yoxopemrn MHOI'O

sapH,IUmx MOHOB B 2,4-MeTpoBOM QHIC1IOTpOH8 B pexHMe, Kor.na 

lllfOJIO o6opoTOB t Hj'XH08 .ItJISl ,ltOOTHJl8HHl'l ltOHetmota aaeprim t 
. "... 

paBHO 160 BM80TO 400 (pexHV yctropeHM np0TOHOB .no 100 MaB), 

B YCKOpeHHe 88Xl3S.THBalOTO.H qacT~ C aaqaJihHHMH 8Ml1JIHT~,lt8M'H 

E011e6amrn .no 14 w. Ha !)CHOBaHHH pe5YJibTa'l'OB paoqeTa ,ltBH

'18BHf.l llaCTHll BC>JIHSH lleHTpa C8ltTOpiIOI'O QHitlIOTpoHa ()HJI c.ne

JISH :WBO.It, qTo ,ltJISl 2,4-MeTpoBOI'O [lIDl'.JIOTpOHa, r.ne B8JIWIHHa 

aswyTaJihHOll BapHa.QHH MSI'HHTHOI'O noJIH B ll8HTp8JlbHOll o6xac

TH C>HOTpo aapacTaeT C p~eyoow, YOJIOBHH npoxo:m:nemm 118.CTH

QaMH Q8HTpaJibH0'1 o6JiaOTH ( ))'Z, '-=- 1) H8 OI'pamNHBBIOT qiasoByro 

,ltJIHT8JibHOCTb'm.uzy11bca TOKa ayqxa, llOOKOlihKY BeJIHqHea aeo6-

XO,ltHMOA ,ltlIH nponyo1t8HHH nyqxa 8Ml1JIHTY~ He npeBBIDa8T 5 w 
(COI'JI8.CHO pesyJihTaTSM nepBoit I'JISBH ,nHccepTa.QHB). 0.ztH8lt0 

', I 

Tpe<SyeTca: Tll!aTeJil>HOe ll8HTpHpoB8HH8 ~pc!HT H KOppelC[lWi HHS-

lllllX rapvOHHlt MSI'HHTHOI'O DOJIH .no ypoBHli M8H88 5 8. 

9 

IlpH H8ytl8HHH ,ltBU:8HHfi qacTH[l B OC>J18.CTH C>OllhlllKX pB,I\lfYCOll 

noJIYlleHo oo.oTBeTcTBHe · oueaoK "paswTWI" aytraa, ·· c.nexBHmx c 

OOYO!l\hlO DpHB~eHHHX npoorux i:popyYJJ '. C ,naHHr:Mf HHTeI'pHPOBi.

mm yp8BH8Hlfti ,ltBD8HHH • 0mpcrpMSQH.H O qaOTOT8 pa.nKWHHX JCO-
' ' 

Jie6aHHl1, noJIYqeaaaa c novo~hD paoqeToB nHHaMHtlecxoro pez11va 

( . \) . = 1 + _L , r.ne n - tDICJio. o6opoTOB aa .BpeMH 
. . 'l- .n .. . 
eeoCSxonHVoe aoay .ItJIH sa.Bepmemm o,nuoro nepHo.na ioJieC>aHHll), 

CBlf,lt8TeJihCTByeT·o <5JIH80CTH ee x' qaoTO'l'e vamoc: KOJie6mmA. 
' . 

IIOCJI8,llWUi HaA,lteHa. no nporpawe p8.BHOB80EBX op6H'l' JIHT8I'plp0-

BSB8V JIHHea.pHBoBaeaoro YplBHeHH& .naneHHfl oKoJio BSMKHYTOff 

OpC>H'l'H. Bae.n;eeHe nepBOR rapvomutH lfSI'HBTHOI'O 00.IDI 5 8 BH-
' . \ 

BHBa8T lli}O'l(,IteHHHe· ltOJI868HHH ~p6HT O aMIIJIHT,Ynoa OKOJIO 2 vu 

(B 11acmTa6e 69~1fflJIJUfll8'1'pOBOt'O QHMO'l'pOHa). IlpH opa.BH8HHH 

pacqeTOB napaweTpoB Op(SHT no aeaJIH'l'Jltl8CKHM COOTHOID8HH.Hlf 'H 

V8TO,ltO11 qHCJI8HHOro HHT8I'pHp0B8HHSi ,nJI.H cnyqa.a ycxopeHHH 

qacTHtt B MSI'HHTHou no.11e, m.renqEII 'Bos~emm THna. Tp8T1>elt 

, npOH8B9~0i ope,ltH81"0 llOJlll, no.nyqeao npHMepHOe COOTB8TOTBH8. 

' OTUeqeaa saBHOHUOCTb·qacTO'l'H pa,nHBJihHHX 1tOJI8C>aHHff OT SIIOJIK-

'Tf)Ul., BBSBaHHafi H8Htllfev K11 • BoavyiqemrH nom Taxoro ~a 

uoryT <5HTI> pesyJil>TM'OII. 1toppe1t1tH llOJUi C DOVOlqbD B:0Hll8ff'.l'PH

qeCltHX TOJCOBHX o<S110TOR. 

Ilpa. p;BHJ;8HHK qacn~ B6JraaH ,1t8lJJ181t~pa llpK HSJIIAHH 

cua.u;a cpe.nsero IIOJIH, xor.na qHCJIO o6opoTOB B STOit o6ll8CTR 

llOHa C &yJI8BOfl Bti.-qiasoB pSBHO 23, HOJCD8HH.H nytllta_ BSM8TBH 

JlHIIII> ,nJUl qac'l'Hlt~ Hll8Ja!POC eaqSJihHH8 8MIIJIH'fY,nH C>Oll88 18 IIM. 

Alm.11H-ry,na lli~eHHWC xoJtecSamnt., BoacSy~aewx nepBol rap

•os11xol II~JUi 5 a, cS.nssa E 20 ..... lla0I'0BapSl,IOIH8 IIOHH 

( n 0 = 160 oCSopoTOB) npoxo,n.HT oCSJiaCTI> cna,nam;ero nom 
' ' . 

CS es 8dlt8THHX 11Clta&8Hd • · 
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B DOCJI8,D,HeM naparpaiie BTOpoH l'Jlaml ,nHccepT~HH pac

CMOTp8HO BJIHfIIDfO Ha 3q,(p8KTKBHOCTb wnycKa H HOHHO-ODTH'tl8CKH8 

xapaK•1·epHCTKKH BHrJY~eHHOI'O HS K8M8pl ny1rna ero napaueTpoB ne

pe.n. BXO,nOM ~ .n;e.:µneKTOp. IlpH 8TOU (>HJIH npHHliili BO mUfl,f8HH8 

peMbHasi ll!HpHHa ~aSOBOK DOJIOCH H ,:pasoBHH C.D:BHI' B KOm..te yc

Jt0p8HHH, BOBHHK&lOlqmi npH O'l'XOA8 OT HS0Xp0HHOCTH. 06a tpa.KTOpa 

npHBO)lffT K HSU8H8HlUO B8JIH'tlHHH npHpOCTa pa.ztHyca opt5wm • YqT~ 

, HO Ta.IOK8 HS148H8HH,e mara H aurJJIHTY.UH KOJle()Sffifli BCJ1e.n.CTBH8 

HaueHeHHH B cna,naiaqeu noJ1e noK~aT8JIH nomr K. Af!WIHa ocHoBaH 

Ha 'tlHCJ18HHOU-HHTerpHp0BaHHH YP8.BH8HHK .D:BHX8ffH!I QBCTKQ B .It8~ 

J18KTOpe H .n;am~e .no KOHQa Kpa8BOl'O DOM • .11,nH Bl:NKCJl8HKH aq,.:. 
~8KTHBHOCTH BHnycKa HCOOJlbSOBaHa·ueTO.ItHKa, np8.JlJIOE8HH8H 

B pa60T8. ( 8] • B KQ'tl8CTB8 M~,!{eJIH BSH'IH 8KCnepm.1eHTaJibHH8 

.n;a.HH!:le 'YaI'HHTHOI'O DOJIH 685-UHJIJlffll8TpoBOI'O C8KTOflHOl'O qHKJIO- ' 

TpoHa 11 ero cHcTeua mmycKa. OHa npe.n.cTaBMeT co6oA 'JJ.BY'X

ceKQHOHHl:lA .n;ajlJ18KTOp {40 H 200 CO CBO()O)))iHM DpoV8?i'Y'rllCOM'B 

10°) C MaKCHl.!aJibHOH Hailp,ll.eHHOCTbm 8Jl8KTpHll8CKOI'O n~ 

80 KB/CM. IlpH pac~eTax BapbHp0B8.IIHCb B8JUNKHa HatipmS:mlHOPff'·. . . .·· ·., 
OOJIH. .a;e.'pJleKTOpa H pa,nuyc BHIJYCKa nyqxa, twrlJIHTj'.n;a H tfflCTO'l'a. 

pa,nmlJlhHHX KOJI80BHHK. BpeveHHafI _.D:JIHT8JibHOCTb HMIJYJibCa TOita 

nyqu:a npHH!ITa pas Ho I!:· _t:::. sin '.§> = 1.Ilo pesyJlhTaTaM pacqeTa 

Hali.new: orH6aJOll\H8 H HaKJIOH orH6~HX Kalt MOH08H8pI'8TH'tlHOl'O 
' 

cyqKa, TaK H C y-qeTOM pac'tleTHOI'O 8HepreTIN8CKOI'O pas6p~ca, 

a TaHZe 8qip8KTHBHH8 BUHTTaHC BH~8HHOl'O nyqu:a. 

XapaKTep SaBHCHVOCTH OT tmCTOTH ~HaJlbHHX KOJ186amnl 

i:)(pp8KTHBHOCTH BHilYCKa DOSBOJIHJI c.n;eJiaTb ,nBa OCHOBHHX BBBO.n;a. 

~o-n_ep:wx, y:ee.in1qeHHe IJMHYCa mmycs:a IJYllR~ uoxeT B pfiAe 

c~aeB-npKB8CTH·x eyiqecTB8HHOt,ty DOHHX8HHIO aqlp8KTHBHOCTH 

11 

BBW pess:olt SSBHCHMOCTH OT V,z. • Bo-BTO'fHX, _:z:eJiaTeJihHO 

HCDOJib80BaHH8 KaltOrO-JIHClO cnoco6a KoppeK!.tHH qacTOTEl des OY

lq8CTB8HHHX (j;aSOBHX 0.ItBHl'OB. IIIHpOKHMH BOSVO!tHOCTJnlH B 8TOV 

OTHOWeHl!H OClJI8,lt8IOT TOKOB!i8 OClMO!l'ltH C wa.noR anepTYl)oA, npH

M8H8HHli8 B 2,4-veTpoBOV ~HRJIOTpOHe B Ka'tl80TB8 Cl88K8JI8SHOro 

MaI'HHTHOl'O KSHBJia [ 8] • ){ml pexH140B BHIIYCita, Kor,tta V. .:.1, 11 -
• 'Z. 

H 0, ?5, y:eeJnNeHHe awnn:,cy.n;H s:one6aHH8 B HeitOTOJ;HX npe.I{eJiax 

,I\S8T IlOJJiW8HH8 344l8lt'l'HBHOCTH BHIIYCKa. 0,1\HWCO 8'1'0 BC81',I\a 
I . 

CBHBaHO C YJY,Itlll8HHeK IIOHH0-0D'l'lN8CKHX :xapanepHCTHE ayua. 
){ml IlOJJY'I8HHJl 8MHTTaHCa IlOpli'AK& 30 W•upa.n H806XO,I\HIIIO orpa.

HJNHBaTb 8.MIIJIHTY.Itli ltOJie6ruml B8JIKtmHOR 1 1111 ( \J.,_ =1,035) ·+ 

+ 2 w ( \)11. = 0,8) • B vacmTa6e 6onmoro ~oorpoHa em 
~pi COOTJ!8TOTBYl)T 2 + 4 11M { ,S ·= 40 W•MpSJt) • - llO,llp06HO 

il<i>J' 
JICCJI8.D:OB!lHa·sa.BHCH)(00Tb OT BlfDJIH'l'Y.D:H KOJI86wmtt HOHHO-OiiTK-

qeoltHX na:E8M8TPOB izyua. Ilollytl8Hlf.i8 pesyJibTa!fB O()'l,IICHIIIOT 

<PUT ClOJibmoro pasJIHl:lHJi B B8JIH11KH8 aqql8KTHBHOI'O 8MHTTa.HCa 

nyqica npu mnyoxe ci pa.!leyca, rAe \) = 1,035, H npH 
. '2. 

'V = 0,8. 
·'L 

Tait, npr1 aMDJIH~,ne 3 w aMHTTaHC pases ~ 165w .upSJt 

H ~65 W.'14pa.!l COO'l'B8TC'l'B8HHO. ilpH ItilzyClt8 B p8XHU8. )}'Z.=1,11 

B8J1HtIKHaa1,rnTTaHca xoT.a: H yxem,mae'J.'Off no cpaBHelmr> o -Y =1, 035 . ~ 

,1\0 ~ 100 l.UI.MpB,It, HO Bee 8q\8 npeBHWaeT CB08 BBRll8HH8 npa 

V'l. ::0,8. 8HepreTIN8Cltd pasCSpoc· 'l'aICIC8 llOJlytlaBTCS 118Hhlii3 DpH 

mmyoxe co c~ero yqacTKa cpe,D;Hero 110.m, r.n;e V'l,< +. 
BellHtnlHS. 844l8lt'fHBHOCTH mmyo:ra CpaBHmla ~Ji o!SeHX CJIY'lt&aB: C 

uaoxpoHHOro pa.!leyca H co cna,i:t~ero yqacTKa noJIH - H pam1a 

npHl(8IJIO _30 + 40%. 

. IlpH mmycxe IIHOI'Osa~ HO~cis, ltOI',I\a QHCJIO o6opo'l'OB 

apH ycitopemm pa.sao 160, a®9K'lKBHOCT:b mmycm noismaeroa. 

8 
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no cpaBHemoo co ~aev, 1t0r,11.a n0 = 400, c 38 ,no 50% 
( V,z.. = 1,005) lit c 25 ,11.0 33% ( Y'?- = 0,8)~ HecxoJihKo no

EtimaeTca aHepreiHtiec:iml pas6poc, npotrne napaMeTJB veHll!OTca 

MaJIO • 

Halt,11.eHO Tane, qro BJUlliHKe Ha B8pTHK8JlhH08 ,11.BH&eHHe 

. BeJl~Hlli pB,ItH;YCa BH[\j'CJ:a (a CJ18,D;OBaT8JlbHO, H qacTO'IH 1tOJ[8-

6aindt) CJ1a6oe. 

mASOBOE ,USHiFlOO: B Cl!l{TOPHOM I.JWOIOTR>HE C F'EIY
JIHPYEXOM. 00:EPI'HEti YCKOffiF.MIX tJACTHU 

O,nmni H8 OCHOBHHX qJalt'l'OpoB, npHBO,ItJlIIIMX R "pasllEITlm" 

ClqlOpllHpOBaHHOI'O B6JIHSH U8HTpa ~KJloTpoHa nytm:a HOHOB np11 

OOCJI~ev yc:a:opemtH, SBJI!IJ)Tca cpasOBH8 C,11.BMI'H • .AHaJIHS 

£PS,SOBOI'O ,ll.BHllt8HMlt, Dp0B8,11.8HHBA B paCfoTe, Hl[JDOCTpHpyeTca 

WCJ18HH!:HfH. npnepavK, O'fflOClll!lHIIHCJl lt 2,4-ve-rpoBovy C8JtTOP

HOvy umuoirpoizy. IlpoeR'l' 2,4-lf8Tp0BOI'O UHlUOTp0Ha IIp8.DYClfaT

pHBa8'l' COB,It8HH8 ~CX811:1 lqq)8K'l'HBHOI'O D0,11.WeHHS IJYJII>CillHI 
• l 

IIBI'BJITHOI'O noJIH •. CTaC>H.JihHOCTh ypoBHS M8I'IDl'l'HOI'O non 

4.10-5, qacTom yc1to~ero HSIIpHXeHHII - 1.10~5, tllllJl(H'l'YJll:I 

YCJt0~8I'O HanpllX8HHS - io-3 • Ilp11HSS8 vep:1 ,ll;Olllti cnoco6-
\ . 

C'l'BOBB.Th YJIYQll18HHJ) JtaqeoTBa HOHHOI'O nyq1:a. 

PacCV01'peHH 'fSltl'.8 :BOSVOJJIOCTH 'l'altOI'O ycJEOpeHKll HOHOB, 

npw Jt0'1'0p0V npH BapHQllllK ll:OH811BOI 8H8pl'Kil qiopua cpe,11;Hei'o 

DOJlll OC'f88TCS H8HSU8HHOI B np8,It8.Jlax H8KO'l'Oporo ,Wl8D880Ra, 

aseprd. Y1tas1:u3aeTca, qTo B peanm,ix ycJioBRSX, CYJ!t8CTB~X 

B CH'l'OpHHX UlfltJIOTpoHSX, BOSVOlDIOC'l'H 'l'aKOI'O lleT0,11;&. p8I'µW

p0B~ 8H8:pl''HH CHJlhHO Ol'p8.HIA8HY, XOTJI B 1fJt8&1IH8Hp0B8BBOII 
. . 

CJIY'l8,e UHUOTpoHa, I',11;8 OTOY'fC'l'Bym'l' A!)Yl'll8 HC'fOqHBKH qiaso:ssx 
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C,11.BHI'OB, qHCJIO ,11.HanaSOHOB paBHO irpeu-ceuH • 

.... 
P.&3YJibTA'Il:i a<GilEH1MEH'IOB IIO YCKOPEID110 HOHOB .llfil.1.TE
PWl HA CEKTOFHOM I.JJlliJ10TroHE C ,nHAMETroM IIOJIKCOB 

MAI'ffiIT A €8 5 MM 

itMitJIOTPOH C ,I(HSM8TpOM no.mocoB MaI"HHTa €85 MM. SIBJU!8TCII 

MO,ll.8Jih!O C>OJihmor·o yc1t0pHT8JIII - 2,4-VeTpOBOI'O UHKJIOTPOHa • 

· Ma.m:rli ~KJIOTpOH npe,naasaaqea AJISI ycKopemu1 ,11.eRTOHOB ,no 

. 118.KCHMaJihHOR aaeprHH 4 MaB H npoTOHOB ,no 8 Ma.B C BOSIIOlt

HOCTb!O peryJIHpoBaHIDI aaeprHH. Kax H B ClOJlhWOM yc1topHT8Jle, 

nepHO,[(HtlHOCTh Va.I'HHTHOH CTpyKTypl paBHa.3. 

liHJKe npHB0,11.IITCSI napaMe-rpH 8TOI'O yc1topHT8Jili. 

.MaKCHMaJibHM Hailpli4t8HHOCTb MarHHTHOI'O 
IlOJlil B ~eHTp8 

Bee Mal'ID1Ta 

Mo~HOCTh IlHTaHHli 

qHCJIO nap KOH~8HTpW18CKHX OCIUOTOK 

MaKCHMa.JibHHli TOK B OClMOTKax 

A»nJIHTYna yc1topa!OO\eI'o aanpaliteHHH 

AnepTYpa ,nyaHTa 

,11.0 10000 8 

OKOJIO 12 T 

100 KBT 

9 

1500 a 

no 15 KB 

1? MM. 

_nna ,11.HaI'HOCTHKH nyqKa B.KaMepe YCT8HOBJI8HH TPH npo6-

HHKa (qepes 60°). 

MoHTax, MaI'HHTHlie HSMepemm H sanyclt tzy!KJIOTpOH!:l, C>Hmt 

npoB8,[(8HH B 19$ ro,ny. HsMepemm 00.IDI DpOBO,D;MHCb C OOMOillh!O 

MaI'HHTOMe-rpa XoJIJia. BHilOJIH8HHOI'O no npe,nJIOlit8HHOH aBTOPOM H 

ycoBepweHCTBOB8.HHOH Bopno r.B. CX8M8 H 06ecneq}fB8!0I118I'O 

TOqHOCTb HSMepeHHH 4.10-4. Ilomr ltOH~8HTPHtt8CIGIX 06MOTOK H8-

H8pliJIHCh C OOMOillhlO I'allhB8.HOM8Tpa npH peBepCHp0Ba.m!H TOtta 

B HMX. 
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fiHslmle l'apYOHHltH V8.I'HH'l'HOI'O IlOJIR HBi,IteHH C IlOMOll\blO ll,Byx 

BltlIXR8HWX BCTpetlHO JfflIU·ru.tHOHH!lX KB.1'YJ!Ieit, pasHecemmx Ha 

ikeweHT nepHOJtHT-IHOC'l'H [9]. ToqHOCTb HBM8peHH8 mmJIUTYlJ.H 

nepsoa l'apMOHHKH COCTBBJiliJia ORO.no O, 5 a. 

B 1954 ropy . Ha ItHKJTOTp0H8 ()HJI DpoB8l1,0H PH.It HCCJie.n~B8.- .. 

'1'8JibCltHX paOOT C aytntOM ~OHOB JteiTepHli, ycitOpemmx ,llO aaep

rHH 4 Mas. Y CKOpeHHeM ,neRTOHOB .D;O 4 Mas npH BMIJJm~e Hanp!i-

:z:emm aa 11:1 aare 5 KB CMO.D;8JIMpoBaao no llHCJIY o6opoToB. qiasosoe 

,ItBBeHM8 B 2,4-M8'1'pOBOM LtH10IOTP9He, I',It8 DpOTOHH YCKOpm:lTCll · 

.no 100 Mas DpH ½ = 125 ~- HsyileHHA qiaaoBax C,ItBHI'OB, 

IJP?B0.ll8HII00 C DOMO!qb:l) cner.tHa.nbHOR WTOJtHXH, noKaaa.n:o, qTQ 

l!IHpHHa {tlaao~oa no.ne>ca COCTaBllH8T B ,llSHHOlif LtlfXJIOTpOH8 B8JIH

liHBY 6Sin 'i' , p~Fzy!l ~ 0,8. aro sHaqamte xopo~ corJia

cyeTCH c JtB.HHliMH, nonyqemnnm HS pacqeia HatmJihHoro ~ue

HM. ]JpH pacqe,:,e HCDOJibSOB8JIHCh pesyJib'l'QTH VO.[te:mtpoBamm 

ronorpapim yc1topmoiqero no~ Ha aJieRTpoJiif'fiNecitoli Balm8. 

IloJIYll8HO TaD8 y,noBJI8TBOpHT8.llbH08 COOTB81'CTBH8 C . OI.t8Hltm.m, 

~eJiaHHl:IYH Ha 0CHOB8 pesy.nbTQTOB pac~8TOB nepooR I'.ll8.BH 

.nHccepTBUHH. oxcnepmreHm no ItOJIJIHMBpOBB.HHIO I(Ylllta MMOit 

8HepI'lDI C lt8Jihl> lpS80BOil ce.nexqtra nOJtSSaJIH BOSWll!HOCTb 01'

CeimH HOHOB, T8p!i01EX DpH .n~eimeu yc1topemm BClI0.llC'l'BH0 

cpaaoma (W3HI'OB. 

Ilo.nyqemroe pSCll8THH1( IJYT0V UOJIO:E8HH8 HatlaJibBWC O~HT 

HCCJI8,ItOB8.HO C llOMOll\blO Cil8I.tHB.IIbl:lBX npo6mm:oB. PesJJibTam 

a1t0nepm,eHTOB ytt88lil38JOT Ba BOSVOZHOC'l'b onpe.neJiemrn C roq

HOCTbXl JtO 1 VM IlOJIOX8mm .KOJIJOOlaTOp0B, 8CJIK ,It.JIH pacqeTa 
. , • I 

HCDOJil>SY8TC8'. annp0XCHMSI:tIDi peam.aoro 8JI8KTpHtl8CKOI'O nom 

~01NB.TOR iPfHltllH88 IIpH tmCJI8 Ceyrt8Heit, paBHOM IlllTH. 

15 

P~CMOT!)eHo BJIHHHHe Ha 8MIIJIJ1TY.It.Y pa.ztH8.JlbHHX Itonec5rumli 

qacTHI.t ~a napBM8TpOB HatlWibHOtt .ODTHIGI lJ;HKJIOTpOHa. Ha~eHo, 

qTQ npH OTCYTCTBHH BHTHI'HBB!Ol!\81'0 8JI8KTpO,Ila Ha ~aHTe aMIIJIH

TY.Ila pasaa npwep~o 10 MM. YcTaHOBKOR BHTiil'HBa.lOOlero aJieKTPO

.Ila Ha 'A.Y 8HT MOlltHO C>HJIO yM8HblllHTb mmlll1~AY .no 3 - 4 MM~ ,nmr 
yueHbWeHHSi aMilJIHTY.IlH KOJieC>a.HHH He06XO.[tHMO 'ru\aTeJibHO ueHTPH

pOBaTb op6HTH D0,1:t6opov DOJI0%8HHJI HCTOtlHHKa B,nOJib YCKOpll!Ol!\8li 

l!\8JIK • IlpH C.[(BHI'e OT ODTHMWibHOI'O IIOJIOE:8ID1Si Ha BeJIWrnay 

1 - 3 MV BOSHHKaI<Yr saMeTHYe DOTepH nytnta BCJI8,IlCTBH8 IIOSlBJI8-

HWi "ye5er~ero" nyqKa va.n:oli aHeprHH. IlpH novel!\eHHH HCToqHH

Ka B ll;8H'rp K8M8pH IJytlOK IlOJIHOCTblO HCqesaeT, He ,llOCTHI'HYB 

aHeprHH 0,5 Mas. 3TH ,na.HBHe xopomo corJiacymroa: c peayJibTaT&

MK pacqeTOB BTopott I'JiaBH .[tHCC8pT~. 

KoJIJ!m.n1poaaHHeM nyqKa Ha era nepBHX o6opoTax aMIIJIH~.i:ta 

ltOJieC>aHHli C>HJia j'M8HbW0Ha ,rtO B8JIHtlHHH 1-2 w B o<5JiacTH .ItO 

p~Hyca yca:op8HHl'i . ~ 20 CM. IlpH 8TOM no.nyqwo 0Ttl8TJIHB08 

paa.zt8JieHH8 Op()HT Ha IlpO'fflE8HHH npm.tepHO 30 o<5opOTOB. BCSJIH8H 

p~eyca BHIJyCKa nyqKa, r,ne V'?--;::. 1, BMI!J!Wlo/,Ila He npemmza.na 

npH '1UlaT8JlbHOV ll;8HTHJ)OBSHHH Op()HT H KOJIJIHIIHpoBBHHH nyqxa 

B8JIHTmHH 3 - 4 MM. 

B npHJIOlt8HHH lt ,IUICC8pT~ paccvo-rpew B0np0CH HBllepe-

UHH U'SI'HHTHOI'O IIOJIJI C8KTOp!OI'O ll;HK.lIOTpoHa. B Hell DpoB8,It8H 

SHSJIHS norpeWHOC'l'82 HSKepeamt IIOJIH, ,IlaHa CBO,ItKa ,IlOIIyCKOB 

Ha TQqHOCTb HBI'OTOBJl0Hmi H YCTSHOBRH B saaop MSI'HHTa uepM

T8JibHOl'O op110noco6JieaHll. Y1taaHBaeTca, qTO npH o6Htlma: .ItJIH 

.ceKTOpe:HX ltffitJIOTpOHOB 8.MIIJIHTY.Ilax HHSIIIHX rap,iOHHX 5-20 8 

MOX8T BOSffHKHYTb sHaqffTeJibHSJi norpelllHOCTb HSM8p8HHH noJIH, 

8CJIH OHH np0BO~TCS'. aa 8JieM8H'f8 nepHO,IlHWOCTH DOllll .• HcToq

HHitOM OlllHC>OK JJBJili8TCH ycpe.ItHeHHe HHSIIIHX rap,iOHHK, HO!l8p 
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KoTopwc M8Hbme N - aepHo,ttHtlHOCTH CTPYitTYIB noJlll. 

PacCMOTpeH xapaKTep OIDH601t, BOBHHltWOlqKX BCJie,ItCTBHe HSMepe

HHH IlOJIH B pH.rte ,ItHCKp8THm4 o6paaoM paCDOJIOX8HHHX roqeK. 

c• 

IlpH aHB.llH88 OKasaJIOCb, tlTO ,It8llt8 oqeHb BHCOttHe no HOM8PY 

rapMOHHKH ( ~ 48 N ) BHOCHT SSl48THYJO norpemHOOTb npH BWIHCJie

mrn cpe,ttHero noJlll. 3To npHBO,llHT K aaaqHT8JlbHOMY Y13eJIH'lieHH10 

o6~eua HSMepeHH~, DOCKOJibtty HSMepemm ,ItOJIEHH DpOHSBO,ItHTbCH 
. ' --

Ha DOJIHOM o6opoTe. 0,nHaICO, 8CJIH BH6paTb tlHCJIO TO'li8K HSMepe-

Hldt He KpaTHHM 'tlHCJJY aJieM8HTOB nepHO,ItffqHOCTH N , TO B0.8-

HHKaxJ~afl norp8111HOCTb BHtraCJieHK}l cpe,ttHero IlOJlll H OCHOBHliX 

rapMOHHlt, KaK 8TO CJie;II.OBaJIO H8 8.HaJIHsa onrn6oK, oy,tteT onpe

.It8JIHTbCll DpOM8:atyTOtlHHMH rapMoHHK&m DOJIH, B8JIHtlHHa rumJIH

TY.It KoTopwc ropas.no M8Hbme aMIIJIHTy,n ocHoBHHX rapwoHHK. B 

8TOM CJIYtla8 .ItOCTaTO'tlHO orpamt'tlHTbCH 'tlHCJIOM Toqe~, 6JIH8KOM 

K 48, T~e• 43, 45. 

PacCMOTpeH TaIOKe V8TO,It HaMepeHHH HHSWHX rapMOHHK C no

MO~bIO ,ItByx BKJil()T.l8HI-illX BCTpeqso HJUU'KUHOHHHX KaTymeK, pasae-_ 

ceHH!:JX ~o asHMYTY Ha yroJI nepHO.It\ftlliOCTH ¥ . CHmaJI, no.ey

ql!_emn\ npH KX 0.ItHOBp8M8HHO aepeue~eHHH no asmzyTy Ha H8KOTO

pl:IR yroJI, He saBHCHT OT B8JIHtlHHH OCHOBHHX rapMOHHK DOM. 

IlO,ItOOHM ~HCT8Ma HrpaeT ,ItJIH HMX poJib CBoeo6paseoro ~HJibTpa • 

IlpHBe,new npocTHe cooTHom~HHH, cBHsHB8JOO\He 8MIJJIHTY.ItH H ~a.ea 
_ HCT~H:lx rapMOHHK DOM c rapMOHHKBMH paanoxemm no.nyqaeu9R 

• , '.~?H-.~OJIHOM 06XO,Ite' yrna 2.Ji ItpHBOR. llo,ttpooHO DpOaHaJIHSHpoBSHS . . • . 

·HcToqemtH'norpeUIHocTe8 HSvepeHHR HHSIIIHX rapuoHHK H no.nyq:em,i 
~ .I ' . 

_,ttonycRH Ha TO'tlHOCTb HaroTOBJI8Hffll H YCT8HOBI.H M8pHT8JibHOro 

DpHCDOCOOJieHHH • 

0CHOBH!i8 peayJibTa'lB ,ItHCC8P'fS,UHH H8JIOE8HH B paooTax: 8.B

, iropa[6, 9-1?]. 

---··•·-•·----·' 
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