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3a nocnenHee ~ecHTHneTne B o6nacTn ycKopHTenbHoil Tex

HHKH 3HaqnTenbHOe BHHMSHHe ynengeTCH TeopeTHqecKOMY Hccne

noBaHHro, HH*eHepHoMy pacqe:Y n coopy*eHHro UHKllOTPOHOB C 

rrpocTpBHCTBeHHOil BapHauneil MBrHllTHoro rrong HnH ll30XpOHHhlX 

UllKnoTpOHOB. B HSCTomuee BpeMH BO BCeM MHpe BBeneHo B 3KCnny-

8T8UHro Hnll aaxonHTCH B CTanHH H3rOTOBneHH8 H paapa6oTKH He-

/ 1-4/ . 
CKOnbKO necHTKOB TSKHX YCKOpHTenen ( CM., Hanpl!Mep, ) • 

nm1 npoBeneHm1 qiyHnaMeHTanbHbIX 11ccnenoBaH11il B o6nacTn HAep

Hoil ¢n3llKH npoeKTnpyeTCH HeCKOnbKO Tl!ITOB ll30XPOHHblX Ul!KnOTpo

HOB Ha 3HeprHll nopllnKa 500-1000 MaB (TaK H83bIB8eMbie 'Me30H-

. )/5-7/ 
Hb!e qia6pHKH' • 

OnH11M· Ha Han6onee aHaqHTenbHWX npoeKToB TBKoro pona HB

nHeTcH npenno*eHHblil O6'henHHeHHb!M llHCTllTYTOM snepHb!X nccne

nOBSHllil rrpoeKT peKOHCTPYKUHH cymecTByromero <p830TpOHa OHHH 

B H30XpOHHblil UHKnOTpOH, npenHB3HaqeHHbJil nns ycKopeHHH npo-

/8/ 
TOHOB no 3HeprHH 700 M 3B • 

3anaqa coanaHHH penHTHBllCTCKOro UHKnOTp0HS HS 3Heprllro 

700 M 3B Bb!DBHHyna pgn cno*Hb!X npo6neM. K qHcny T8Kl!X npo6neM 

OTHOCHTCH ( H HBnHeTcH, no*anyil, HBH6onee BB*Hoil) npo6neMa 

qiopMHpOBSHHH, ll3MepeHH9 H CTa6nnH38UllH MarHHTHoro nons C Beeb

Ma Bb!COKOil CTerreHbro ToqHOCTH. OTKIIOHeHHe panHanbHOK 38BHCH

M0gTH cpenHero no aaHMyTy MarHHTHoro nong oT Tpe6yeMoro aa

KOHa BbI3bIBaeT HapyweHne onTHManbHoro pe*HMa ycKopeHHH Bcnen

CTBHe CMemeHml ql83bl nponeTa ycKOpHeMblX qacTllU. BB11ny 0TCyT

CTBllH qJ830BOil ycToilql!BOCTH Heo6xonnMO Bb!Il0nHeHne *eCTKllX 

nonycK0B HS ToqHOCTb 38Bl!Cl!MOCTH cpeAHero no 83llMYTY Mar-
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HIITHoro rronn OT pan1Iyca II CTa61InbHOCTII 9TOH 38BIICIIMOCTII 

BO BpeMeHII, 

Pe¢ep1IpyeMan n1IccepTaUIIR rrocBnn:ieHa pa3pa6oTKe II 1Iccne

noBaH1IIO CIICTeMbl 8BTOM8TII'IeCKOH CTa61InlI38UIIII ¢a3bl riponeTa 

crycTKOB ycKopeHHb!X 'I8CTIIU nnn penRTIIBIICTCKoro UIIKnoTpoHa 

Ha .aHeprliro 700 M SB 011Hl1, C1IcTeMa cTa61ImmllUIIII ¢a3bI II03BO

nneT Ha1I6onee TO'IHO OIITIIMll311p0B8Tb pelKIIM ycKopeHIIR rrpn 

cpaBHIITenbHO CBO0OilHb!X norrycKaX Ha TO'IHOCTb n CTa6nnbHOCTb 

MarHIITHoro rronn, llnccepTaunn smmieTcR o6o6meHneM paooT aB

Topa, rrponenaHHb!X B KOnneKTl!Be COTpyilHIIKOB Pan110TeXHl!'IeCKO

ro 11HcT11TyTa AH CCCP 3a nerlllon c 1962 rro 1967 r.r. II cocTonT 

113 BBeneHIIR, IIRT!f rnaB If 38KITIO'IeHIIR, 

I, ITony3eH11e IIHrnppMannn 9 rna3pBQM rronomeanu 

crycTK0B VCKopeHHb!X gaCTl!ll B VCKODl!Tennx lll!Kn0TDOHHoro 

:!:!!ill!.. 

3ana'Ia rronyqeann 11a¢opMaun11 o ¢a3oBoM rronoJKeHnn crycT

KOB qaCTIIU OTHOCIITenbHO ycKopnromero nonn CBOlll!TCR K rrony'Ie

HIIIO II o6pa6oTKe cnrHana,_nporropulioHanbHOro MrHoBeHHofi 8311-

MyTanbHOH IIITOTHOCTII 'I8CTIIU B ycKopneMoM crycTKe. 

K. MOMeHTy Haqana pa60TbI, pe3ynbT8Tbl KOTopofi 113ITOJKeHbl 

B pe¢epnpyeMOH n11ccepTau1111, B n11TepaType OTCYTCTBOBan11 Ka

K1Ie-n1I60 CBeneHIIR O B03MOlKHOCTII rrony'IeHl!R IIH¢opM8UIIII O ¢a3o

BOM rronoJKeHl!II YCKOpReMbIX 'I8CTIIU B YCKOp!!Tennx Ul!KnoTpOHHoro 

TIIIIa 6e3 HapymeHIIR rrpouecca ycKopeH11n. B rrepBbIX o6pa3uax 

1130XpOHHb!X UIIKnOTpOHOB nnn rrony'IeHIIR IIH¢opMaUIIII O IIy'IKe 

II_CIIOnb30BanlICb IIplIMeHReMbie paHee B O0bl'IHb!X UIIKITOTpOHax 
· /9 10/ 

BHyTpeHHIIe Ml!WeHII ( npo6HIIKII) ' • 

AHan1I3 MeTonoB rrony'IeHnn 11H¢opMau1111 o ny'!Ke 6e3 Hapy

weHIIR rrpouecca _ycKopeH11n, rrp1IMeHnrow11xcn B npyrnx TIIrrax yc

Kop11Tenefi, II03Bon1In cnenaTb BbIBon, 'ITO Ha116onee rronxonnmnM 

nnn uenn IIOCTpoeHl!R CIICTeMbl CT8011ITll38UIIII ¢a3bl RBnReTCR Me

Ton, l!CllOITb3YIOIUIIH aneKTpocTaTl!'IeCKl!e CllrHanbHbie aneKTp0llbI, 
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pacrronoJKeHHbie B rronocTn nyaHTa Bh1we 1In11 HIIJKe o6nacTn Ha

xoJKneHl!R IIY'IKa. OTOT BbIBOll l!OllTBepnlinll lI0RBIIBWl!ecg II03llHee 

11 He3aBIICIIMO OT Hawefi pa6oThI coo6meHl!R o co3naH1III aHanorlI'I
/11 12/ 

Hb!X ycTpOHCTB B CWA II <llPr • • 

ITocKOITbKy CllrHanbllbie aneKTPOllbl nonJKHbl 6b!Tb pa3MeIUeHbl 

BHyTpll nyaHTa, Haxon11merocn rron BbICOKO'IBCTOTHbIM 11anpnlKe

!11IeM, aMrrn11Tyna K0Toporo nocTIIraeT Benl!'Il!HbI rropnnKa coTeH 

K11noBonbT, a 'IaCTOTa coBnanaeT c rrepaofi rapMOHIIKOH nocneno

BaTenhHOCTII IIMIIynhCOB none3Horo CllrHana, B03HIIKBeT 3anaqa 

BbmeneHl!R none3H0ro CllrHana Ha ¢oHe CIIHXpOHHbIX lIOMex, 8Mlln11-

Tyna KOTOpb!X MOJKeT 6b!Tb COll3Mep11Ma C ypoBHeM rrone3Horo cnr

Hana. llnn pewemrn yKa3aHHofi 3anaq11 6bmo npennoJKeHo 1Icnonb30-

BaTb B KaqecTBe rrone3Horo c1IrHana BTopyro rapMoHl!Ky HanpnJKe-
/13/ 

!IIIR, HBBeneHHoro rry'IKOM Ha _cnrHanbHblH aneKTpon • BB11ny 

Toro, 'ITO rrone3HbIH c11rHan npencTaBnneT·co6ou rrocnenoBaTenb

aocTb OCTpbIX IIMIIynbCOB c 6onbll.lOH CKBBlK!IOCTbIO, 'IYBCTBl!Tenb

HOCTb c1IrHanbHoro aneKTpona rro BTopofi rapMOHIIKe 6yneT Mano 

OTITll'I8TbCR OT TBKOBOH no rrepBOH rapMOHl!Ke, B TO JKe BpeMR 

BBnny BblCOKOH no6poTHOCTII Bb!COKO'IBCTOTHOH pe30H8HCHOH CIICTe

Mbl UIIKITOTpOHB TpynHo OJKl!naTb np11cyTCTBIIR B BbICOKO'I8CTOTl!0M 

yCKOpRIOIUeM rrone Bb!CWIIX rapMOHl!'IeCKIIX COCTaBnRIOIUIIX 3l!8'III

Tenb_HOH aMIInllTYllbl, Haaqe roBopn, !Ip!! IICIIOITb30Bal!l!II B Ka'IeCTBe 

rrone3l!oro c11raana BTopofi rapMOl!IIKII aarrpnJKeHl!R Ha c11raanbl!OM 

aneKTpone 0THowea11e ypoBHR none3aoro c11rHana K ypoBl!IO rrapa31!T

l!hIX l!aBonoK nonJKl!O 6b!Tb Ml!oro Bb!We, qeM !Ip!! IICIIOITb30B8HIIII 

rrepBofi rapMOl!IIKII 11n11 Bcero crreKTpa rrone3aoro cnrHana, 

B 1:mccepTBUIIII Ilpl!BeneHa oueaKa 'IYBCTBl!Tenb!IOCTII rrnoCKIIX 

aneKTpocTaT11'IeCKIIX c11rHanbHb!X aneKTponoB B rrpenrronoJKea1111, 'ITO 

a3l!MyTanb_HaR nnlIHa aneKTpona cymecTBeHao Meabwe a311MyTanbaofi 

IIp0TRJKeHHOCTII crycTKOB ycKopeHl!bIX 'I8CTIIU, a pan11anbl!8R w11p11aa 

ero cymecTBeHHO 6onbwe paccToRHIIR MeJKny cocena11M1I op611TaM11. 

ITp11 aTl!X norrymeHl!RX cpenHee 3a nep11on ycKopnromero rronn aa

rrpnJKeH11e, aaBeneHHoe rry'IKOM, aaxonnIUl!MCR B Men11aaaofi rrnoc

KOCTII, 11a c11raanhHblfi aneKTpon, onpenenneTcR ¢opMynofi 
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ISs 
( 1) u = 

cp 2w
0

Cgrtl.r 

B KOTOpOii - TOK ny'!Ka, 5 9 H C rmo manb H eMKOCTb 

CIII'HanbHOI'O 3lleKTpona, W o '!acToTa ycKopsnomero nom1, 

r -panHyc pacnonomeHH.11 cHrHanbHoro sneKTpona, Ll.r - pac

CTO.IIHHe Me~y cocenHHMII op6nTaMH. 

no H3BeCTHOii Bellll'IHHe Ucp MomHo npH mo6oM aaKoHe 

aanMyTallbHOrO pacnpeneneHH.11 IlllOTHOCTH aap.11noB B cryCTKe 

HaiiTH aMilllHTYJlbl rapMOHHK ( u w ) 

3Y.l!Cb oqeBH)lHb!M COOTHOllleHHeM 

Uw =Y w Ucp • 

noneaHoro cnrHana, nonb-

( 2) 

rne y - K09qJcjmuneHT qiopMbl IIMilYllbCa Jlll.11 COOTBeTCTByromelt 
w 

rapMOHHKH, 

iln.11 yMeHbll!eHH.11 napa31ITHbIX HaBO)lOK B Ka'IeCTBe KOMMYHH

KaUHOHHOli IIIIHHH OT CIII'HallbHOro sneKTpona K nocnenyromHM ycTpolt

CTBaM HCilOllb3yeTC.II KOaKcnanbHblii qinnep. TTpH 9TOM BBHJlY 3Ha

'IHTellbHb!X pa3MepoB nyaHTa H BaKyyMHOlt KaMepb! ycKopHTen.11 

Heo6xOJllIMO qiHnep paccMaTpHBaTb KaK IIIIHHIO c pacnpeneneHHb!MH 

rrapaMeTpaMH, JlllHHa KOTopolt COH3MepHMa C JlllHHOii BOIIHbl rrepena

BaeMOI'O CHI'Hana. 

TTpn HCITOllb30BaHHH B Ka'IeCTBe rroneaHoro CllrHana BTOpolt 

rapMOHHKII Harrp.11meHH.11, HaaeneHHoro ITY'IKOM Ha cHrHallbHbllt sneKT

pon, He06XOJllIMO Jlll.11 IlOBb!ll!eHH.11 K09qiqJHUHeHTa rrepena'III CHCTeMbl 

9lleKTPOJl-q>II)lep HaCTpOIITb STY CIICTeMy B peaoHaHC C '!aCTOTOii 

BTOpoii rapMOHIIKH, ~acTpoltKa ocymecTBll.lleTC.11 C IlOMOmbro KOH-

. neHcaTopa rrepeMeHHOli eMKOCTII, BKIIIO'IeHHOI'O Ha KOHne qJHnepa. 

BenH'IIIHa peaoHaHCHOI'O KOSqJqllIUIIeHTa rrepena'IH B 9TOM cny'!ae 

orrpene11.11eTc.11 qiopMynolt: 
.,. ·. 
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sh Be K ;:; w C (3) MaKC. 
·_w_ + RH 

sh fH 

B KOTopolt RH - corrpoTHBlleHHe Harpy3KII qinnepa - BXOJlHOe 

corrpoTHBneHHe nocnenyromero ycTpottcTaa. 

iln.11 orrpeneneHHH peaoHaHCHoro 3Ha'IeHH.II eMKOCTH HacTpolt

KH rrony'IeHa qiopMyna 

CHpea 

W w c9 + tg a f 

ww(tgafwwC 9 -1) 
(4) 

rne e - nnnHa qinnepa, 

11a rrony'IeHfIOro Bb!pameHll.11 )lll.11 K MaKC cnenyeT, 'ITO Bllll.11-

Hlle aaTyxaHn.11 9KBIIBaneHTHO Hallll'Ill!O Ha KOHne lllIHIIll rrpnBe)leH

Horo corrpoTnanemrn R13 , aenn'InHa KoToporo paBHa 

w 

R/3 = :h /3f . 
( 5) 

Y'IllTbIBa.11 qiopMyny )lll.11 orrpeneneHll.11 'IYBCTBIITellbHOCTll cnrHallbHOI'O 

sneKTpona, MOmHo rrony'IHTb o6ruee BbrpameHne, xapaKTepnayroruee 

'IyBCTBnTellbHOCTb cncTeMbl rrony'IeHll.11 cnrHana OT ITY'!Ka, T,e. 

OTHOllleHne Hanp.11meHll.ll n -oii rapMOHIIKll Ha Bb!XO)le qinnepa K 

TOKY rry'!Ka 

a 
w 

UBbitf, 5 
9 

-=ny ---· 
I w 2rtl.r 

RB RH 

ly:i+RH 
( 6) 

TaKIIM p6pa3oM, cnenyeT Ilf113HaTb uenecoo6pa3Hb!M JllllI IlOBb!ll!eHII.11 

'IyBCTBnTellbHOCTll yBellll'IllBaTb rrnoruanb CllrHallbHb!X sneKTpOJlOB 

no 3Ha'!eHnlt, orpaHnqeHHb!X Bblll!eyrroMSIHYTblM ycnoaneM ll KOHCTpyK

TIIBHb!Mll coo6pameHllHMII, TTpn 9TOM, O)lHaKo, Heo6XOJllIMO y'IeCTb, 

'ITO C yBellll'IeHneM IlllOIUann 9lleKTP,OJlOB yaennqnaaeTC.11 ypoBeHb 

rrapaanTHblX HaBOJ:IOK, 
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TeopeTH'!eCKoe 3Ha'leHHe 'lyBCTBHTenbH0CTH CHcTeMbl nony

'!eHHH CHrHana OT ny'!Ka nng penHTHBHCTCKOro UHKnoTp□Ha npH nno-
2 . 

manH cHrHanbH□ro sneKTpona 1,8 x 15 CM H rrpH Hcrronb30BaHHH 

B KaqecTae cpHnepa BoanywHoro K□aKcnanbH□ro Ka6enH cocTaBnHeT 

rrpHMepHo 1 MBIMKa. 

8KcnepHMeHTanhHb1e HccnenoBaHHH1 rrpoBeneHHhJe Ha neiicTByJO-
. /14/ 

meM UHKn□TpoHe n.Hn O11.Hl1 , nonTaepmmH rrpaaHnbH□CTh Teope-

TH'lecKHX rronoJKeHHll, rronoJKeHHblX B 0CHOBY aHanH3a CHCTeMbl 

rronyqeHHH CHrHana OT ny'!Ka, lJyBCTBHTenbHOCTb CHCTeMbl cocTaB

mieT npHMepHo O, 7 -• 0,8 MBIMKa; rrpH sT0M ypoaeHb napa3HTHhIX 

HaaonoK Ha qacToTe BTopou rapM0HHKH rroneaHoro c11rHana HMeeT 

BenH'IHHy rropHnKa 100-300 MKB rrp.11 HarrpHJKeHHH Ha nyaHTe 35KB 

(ypoaeHb rrapaaHTHblX HaBonoK Ha qaCTOTe rrepBOH rapM0HHKH MH0ro 
/15/ 

Bb!We - 5-20 MB) , 

II• MHor□K0HTypHaH CIICTeMa CTa611n11aaUIIII tba3b! 

CHcTeMa CTa6HnH3aUIIII cpa3bl rrponeTa crycTKaMH Ilp0T0H0B 

ycKops11omero rrpoMeJKyTKa npenHa3Ha'!aeTcH nm1 aaToMaTII'!ecKoro 

rronnepJKaHIIH 0ilTHManbHblX cpa30Bb!X ycnoBIIll ycKopeHIIH rryTeM 

Kopp~KUIIH aaKoHa 11aMeHeHHH rro pan1Iycy cpenHero aHa'!eHHH HanpH

JKeHHoCTH MarHHTHoro rronH, Cl!cTeMa 06ecrre'11IBaeT CTa611nbHOCTb 

cpa3bl 0TH0CHTenbH0 0IITHManbH0ro 3Ha'!eHHH C T0'IH0CTblO ±.10° 

BO BceM n11arraa0He sHeprHli ny'!Ka rrpll B0aMyweHHHX cpenHero rro 

aaHMyTy MarHHTHoro rronH He 6onee ±.20 s (:!:.0,2%) H np11 cpenHeli 

IIHTeHCIIBH0CTH rry'!Ka 1-500 MKa, YcKOpl!Tenb M0JKeT pa6oTaTb B He

rrpepb!BHOM H l!MrrynbCH0M pelKHMax. 

<l>opM!!poBaHHe Tpe6yeMoli panlianbH0ll aaBl!CIIM0CTII MarHIIT

H0ro rronH B rrpoeKTIIpyeM0M penHTIIBIICTCK0M Ul!KnoTpoHe o6ecrre

'IHBaeTCH c II0M0mblO C0B0KYITH0CTH 22 rrap K0HIIeHTplI'!eCKIIX Ka

TyWeK TOHK0ll KoppeKUHII. 8THMII KaTyWKaMII BeCb pa60'!llll IIHTep

Ban panHyC0B op6HT nenl!TCH Ha 22 yqaCTKa. B C00TBeTCTBIIII 

C STHM CIICTeMa aBTOMaTll'leCK0U CTa611n1IaaUIIII cpa3b! rrponeTa nonlK

Ha conepJKaTb pgn oTnenbHb!X K0HTypoB perynHp0BaHIIH, cTa61InH-

311py10mHX cpaay Ha KaJKn0M 113 STHX yqacTK0B, 
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KaJKllblli K0HTYP Cl!CTeMbl coneplKIIT 061,eKT peryn11poBaHIIH 

II perynHT0p, O61,eKTOM peryn1IpoaaH11H HBnHeTcH rry'loK, pery

n1IpyeMoli aen11'!1IHoft - cpa3a rrponeTa rry'!Ka ¢ , peryn1Ipy10m1IM B03-

neftcTBIIeM - 11aMeHeHHe MarHIITHoro rronH, coanaBaeMoro T0K0M 

B KaTywKaX TOHKOH KoppeKUIIII i'1 H • Bo3MymaJOmllM Bo3neiicTBII

eM HBnHeTCH II3MeHeH11e MarHIITHoro rrong Ha naHH0M IIHTepaane 

aHa'leHIIli pan1Iyca i'1 Hh 

PerynHTOP KaJKnoro K0HTypa _CIICTeMbl coneplKIIT 113Mep1ITenb

HblH If peryn1Ipy10m1Ili sneMeHTbi, l13Mepl!TenbHblll sneMeHT cnylKHT 

nng H3MepeHIIH cpaabI rrponeTa ¢ II nonyqeHIIH sneKTplI'!eCKoro 

• 
cHrHana, rrporropu110HanbH0ro 0TKnoHeH!flO perynlipyeMoli. BenH'!l!HbI 

oT aanaHH0ro orrTHManbHoro aHa'!eH11H.Peryn1Ipy10m1Iu sneMeHT KaJK

noro K0HTypa C0CT0IIT 113 COOTBeTCTByJOmeft rrapbl KaTyweK T0HK0U 

K0ppeKUllH II ycHnHTeng T0Ka, IIHTaJOmero STII KaTyWKII, YcHnlITenb 

T0Ka yrrpaBnHeTCH HarrpgJKeH11eM c II3MeplITenbHoro sneMeHTa II 

llMeeT KOS!p!plIUIIeHT nepena'IH, 06ecne'll!Ba10I1lllii l!0ny'!eH1Ie Tpe-

6yeMoro aHa'!eHHH KOS#IIUlleHTa peryn11poBaHHH, 

OTnlI'IIITenbHOU oco6eHHOCTblO paCCMaTpHBaeMoli CHCTeMbl HB

nHeTCH HanH'IIIe CBHaeu MeJKny ee K0HTypaMII no peryn1Ipy10llll!M sne

MeHTaM 3a C'leT Toro, '!TO MarHIITH0e rrone KalKllOll napbl KaTyWeK 

pacrrpocTpaHHeTCH Ha ace yqacTKII, pacrronoJKeHHbie 6n11JKe K ueHTpy 

ycKopHTeng, qeM paccMaTp11aaeMb1li, a TaKJKe Ha 6n11JKaliw1Ili yqacToK, 

pacrronoJKeHHhIH nanbme OT ueHTpa. CymecTayeT TaKJKe CBH3b qepe3 

o6'I>eKTbl perym1poBaHHH, TaK KaK 113MeHeH11e cpa3hl Ha KaJKnoM yqacT

Ke orrpenenHeTCH He TOllbKO MeCTHblMII B03MymeHIIHMH MarHIITHoro 

nonH, HO II naMeHeHHeM ¢aab1 Ha npenh1nymeM yqacTKe. 

TaKHM o6paaoM, CHCTeMa aBT0MaTH'!eCK0ll CTa61InlI3aUIIII cpa3bl 

rrpencTaBn~eT co6ou MHoroK0HTYPHYIO (c 'IIICll0M K0HTypoB n = 22) 

CHCTeMy aBT0peryn11poBaHlfH, B KOT0pou 0TnenbHbJe K0HTypbl CBH

aaHbl MeJKny co6ou qepe3 061,eKTbI pe.ryn1IpoaaH11H H '!epe3 peryn11-

/16/ 
PY!OlllHe sneMeHTb! • C11cTeMa ypaBHeH11ii, 0IIl!Cb!Ba!OmHx STY 

MH0r0K0HTYPHYIO CHCTeMy, llMeeT a11n: 
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( f31 + J- ) ¢ + a f3. ¢ + .•. + a f3 ¢ + •.• + a f3 ¢ = ~ H b 1 Kt I 21 2 2 ii I I nl n n 

(o f3 + L)¢ + (f3 + !_)¢ + ••• +a f3 ¢ + ••• +a f3 ¢ = ~Hb 
12 I k

2 
I 2 k

2 
2 _ 12 I f n2 n n 2 

......................................... 
-(o._,;f3 i-1+1-}¢ +(f3 +,-l)¢I + ••• +a l{3¢ = ~Hbl 

1 · K 1 i-1 i Ki n n n 

( 7) 

-(o n-1 ~ n-1+{2¢n-1+ (f3n + ¼ )cf>n ~ II bn 

r.1:1e k I - K08qlqllllll!eHT rrepe.1:1aq11 o6'beKTa, f3 I - K08q>q>11u11eHT 

rrepe.1:1aq11 perynHTopa, . k Ii - KOaq>q>11u11eHT, xapaKTep113yrom11ii CBH3b 

i -ro KOHTypa C rrpe.[lbI.[lymllMII KOHTypaMII, k I l+I - K08qlq>IIUlleHT, 

xapaKTep113yrom11ii CBH3b i -ro KoHTypa c rrocne.1:1yrom11M KOHTy-

poM. 

B )lllCcepTau1111 IIpllBOJlllTCll aHanll3 CTaTll'!eCKoro II JlllHBMll

qecKoro pe)KIIMOB oT.1:1enbHoro KOHTypa peryn11poBaH11H. MccneJloBa

mie CT8Tll'!ecKoro ypaBHeHllll K_OHTypa II03BOn11no cqiopMyn11poBaTb 

Tpe6oBaHllll K Benll'!IIHe K08q>q>IIUlleHTa peryn11pOB8Hllll k (JlnH 
per 

pa3HbIX KOHTypoB CIICTeMbl Benll'IIIHa k ne)KIIT B rrpe)lenax 
per . 

10--30), a T8K)Ke K K08q>q>11u11el!T8M rrepe.1:1aq11 OTJlenbHblX 3Bel!beB 

11 K Benll'IIIHBM co6CTBeHHbIX onm6oK 11 .1:1peiiqia. TToKa3aHo, '!TO BCe 

8TII Tpe6oBaHIIH nerKo pean113ylOTCH. C TO'IKII 3peHllll qacTOTHbIX 

CBOHCTB K8)K.[lb!H KOHTYP MO)KeT 6b!Tb rrpeJlcTaBneH CO)lep)Kam11M Tpll 

11aepu110HHbIX 3BeHa C IIOCTOHHHbIMII BpeMeH11, pa3)leneHHbIMII IIHTep

BanaMII B 0.CIHY )leKa)ly. AHan113 YCTOH'IIIBOCTII, rrpoBe)leHHhlil: C rro

Mombro IIOCTpOeHIIH norapllq>Mll'!eCKIIX aMrrn11Ty)lH0-'18CTOTHb!X II q>a3o

qaCTOTHhlX xapaKTep11cT11K, IIOKa3an, '!TO YCTOH'IIIBOCTb 06ecrreq11BaeT-

CS! C xopOWIIM 38IIaCOM. TTp11 8TOM pacqeTHbte 3H8'!eHIIH k 
per 

pean113y!OTCH B rronoce qaCTOT OT HynH .[10 HeCKOnbKIIX coTeH repu; 

rrepexoAHbte rrpoueccbI IIMeroT arrep110.1:111qecK11il: xapaKTep. 

AHanll3 CT8Tll'!eCKoro pe)KIIMa MHOrOKOHTypHoil: CIICTeMbl B 

uenoM rrpOH3BO)lllnCSI pe11H~H11eM B o6meM Bll.[le Cl!CTeMbl ypaBHeHIIH 

( 7). Hn)Ke 11PIIBO.[IHTCH .[IBe q>OpMynbI, orrpe)lenHrom11e Bb!XO.CIHY!O 

Koop.1:111HaTy nro6oro ( i -ro) KOHTypa peryn11poBaHHH rrp11 Han11q1111 

B03Mymaromnx B03.1:1eiicTB11il:: 

10 

l 

. ,._, 
,· 

¢ ~Hbk 
l+k ,8 

n k ¢ =[~Hb O+a >+ r~Hb.b. ]. ____ _ 
I . I 1. n j=I I 1,n l+ k",B(l+Cn} 

1 
• J (BJ 

TTepBaH q>opMyna - AnH 113on11poBaHHoro KOHTypa peryn11poBaHIIH, 

BTOpall - .Clnll KOHTypa, BXOJlHmero B MHOrOCBll3HYlO CIICTeMy yKa-

38HHoro Bl!Jla • .llnH yrrpomeH11H aHan113a Bee KOHTypb1 cncTeMbI rrona

ran11cb lI)leHTll'!HblMII. KaK Bll)lHO 113 cpaBHeHIIH 8TIIX q>OpMyn, Bnl!H

Hl!e CBH3eii Me)K.[ly KOHTypaM11 CIICTeMbl Ha CTBTll'!eCK!IH pe)Kl!M 

KB)KJloro ( i -ro) KOHTypa rrpoHBnHeTcH B cne.1:1yromeM: 

a) TTp11 Haniiq1111 co6cTBeHHoro B03Mymaromero B03JleiicTBIIH 

~ H b I 8KBIIBaneHTIIlH Benl!'llIHa ero 113MeHHeTCH ( 8TO Y'IIITbIBaeTCH 

K08q>qlll!llleHTOM a l,n ) j 

6) TToHBnHlOTCll )lOIIOnHIITenbHbie B03Mymarom11e B03.CleiicTBIIH 

rrpu HanlI'lllll B03MYIU8!0IUIIX B03.[leficTBIIH B APYI'lIX KOHTypax ( Y'IIITbI-

BaeTCH K08qlq>IIUlleHTOM b j ,n ) j 

B) M3MeHHeTCH Benl!'IIIHa k ,8 KOHTypa ( Y'IIITbIBaeTCH K08qlq>lI

UlleHTOM C n ) • 

lfocneHHOe pewea11e CIICTeMbl ypaBHeHl!H ( 7) !Ipll pacqeTHblX 

3HaqeH!IHX K08q>q>III1l!eHTOB rrepe)laq11 .Bcex 3BeHbeB MHOI'OKOHTypHoii 

CIICTeMbl llOK83ano, '!TO Ha Bb!XO.CIHylO KOOpJll!HaTy nro6oro ( i - I'O) 

KOHTypa cymecTBeHHoe BnllHHl!e llOMIIMo co6cTBeHHoro B03MyIUaro

IUero B03)leikTBl!ll OK83bIB8lOT B03)lefiCTBl!ll nl!Wb .CIBYX coce.1:1H11x 

KOHTypoB ( C HOMepaM11 i + 1 II i -1 ) • TToKa3aHo T8KlKe, 'ITO 

aan11q11e CBH3eii yKa3aHHoro Bl!Jla ynyqwaeT cTaT11qecKyro xapaKTe

p11cT11Ky ~a)K.[IOI'O OT)lenbHOI'O KOHTypa, T.e. 113MeHea11e Bb!XO.CIHOH 

KOOPJWH8Tbl OK83bIBaeTCH MeHbWIIM B cnyqae MHOI'OKOHTypnoii CIIC

TeMbI, qeM B cnyqae 0.[IHOI'O KOHTypa ( rrp11 paBHbIX 3Ha'!eHIIHX B03-

MymaKlm11x B03)leiicTBIIH) • 

LlnH aHan113a JlllH8Ml!'!eCKOI'O pelK11Ma CIICTeMbl 6btnll BBe)leHbl 

cne.1:1yrom11e yrrpomarom11e rrpe.C1rronolKeH11H: 
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a) BC:e KOHTYPhl Cl!CTeMbl C'Il!Ta!OTCSI l!AeHTH'IHbIMH (no k/3 

H 'IaCTOTHb!M CBOHCTBaM); 

6) KSlKAh!H KOHTYP l!MeeT TOnbKO OAHO HHep!IHOHHoe aaea:o 

C nocTOSIHHOll BpeMeHl! T ; Bnl!SIHI!e ocTanbHbIX 3BBHbeB He Y'Il!Tbl-

BaeTCSI. 3To 6nH3KO cooTBeTCTByeT peanbHoll CHTyan11H, T.K. 

B KOHType HMeeTCSI OAHa noCTOSIHHaSI BpeMeHH, cymeCTBeHHO 6onh

WaSI acex ocTanbHhIX. 3Ta nOCTOSIHHSSI COOTBeTCTByeT aaeHy 'Kop

peKTHpyromag KaTywKa' H onpeAenSieTCSI Bnl!SIHl!eM BHxpeBbIX TOKOB 

B Tene nonrocHoro 11:aKoHe'IHHKa. 

lJaCTOTHbJe xapaKTepl!CTHKH 3BeHbeB CBSl3H 6htnH onpeAeneHbl 

3KcnepHMeHTanbHb!M nyTeM npH H3Mepemm 'IaCTOTHh!X xapaKTe

pHCTHK nonSI Ha Bcex yqaCTKaX npH H3MeHeHHH TOKa B KaTywKe 

j -ro yqaCTKa. IToKaaaHo, 'ITO 3BBHO CBSl3H 0 SIBnSieTCSI 6ea-

HHepuHOHHb!M 3BBHOM, a 3BeHO a - OAHOHHepUI!OHHbIM C nocTOSIH-

Holl BpeMeHH, yaen11'II1Baromellcg no Mepe YAaneHHSI ar i -ro 

yqaCTKa K ueHTpy ycKOpHTenSI. 

ilnSI aHanHaa ycTOH'IHBOCTH MHOrOKOHTYPHOH Cl!CTBMhl B AHCcep

TaUHH acnonhayeTCSI MBTOA nocTpoeHml KpHBb!X D -paa6HeHHSI 

B nnocKOCTH OAHOro iiapaM eTpa - k /3 OAHOro KOHTypa perynapoBaHHSI 

npH !pHKCHpoBaHHh!X k/3 acex Apyrl!X KOHTypoB. 

XapaKTepHCTH'IBCKOe ypaBHBHHe CHCTBMbl nonyqaeTCSI npHpaB

HHBaHIIBM K Hynro onpeAenHTeng c11cTeMbI ypaBHEiHHll ( 7): 

11 = n 

R (p) SI ( p) s (p) • . • s (p). . . . . s ( p) 
2 I n-1 

T (p) R ( p) S (p) •.. S (p) . . . . • S iP) 
I 1-1 n-

0 T (p) R (p) ... s (p) .••.• sn_a<P) 
1-2 

; ....... ·-· .................... . 
0 0 

0 0 

O •.••..••.• T (p) R(p)S 
1 

(p) 

O ••.••••••.• O T (p) R ( p) 
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=0, (9) 

,, 
" 
I' 
l 
I 

'1 
I 

~ 
~ 
! 

'i 

,j 

}J 
!~ 

-r 

rAe 

R ( P) = k /3 + (1 +pr) 

k(l+pr) 

o k/3 +(l+_td 
' T(p)= - k(l+pr) 

aB s .(p)=---r-,, 
f' (l+pr )(l+p2 T} 

YpaBHBHHe KpHBOll D -paa611emrn no k/3 nro6oro ( i -ro) 

KOHTypa nerKo MOJKeT 6b1Tb nony'IeHo paanoJKeHHeM onpeAen11TenS1 

n -ro nopSIAKa (neBoll 'IaCTll xapaKT;pl!CTH'IeCKOro ypaBHBHHSI) 

no aneMeHTaM -ro CTon6ua, noCKOnbKY 3TI! aneMeHTbl nH-

HellHo aaBHCSIT OT l!HTepecyromero Hae napaMeTpa k/3 
1 

ITpH Bbil!OnHBHl!ll Bb1weyKa3aHHhlX ynpomarowux npeAnonolKBHllll 

nonoJKBHHe KpHBb!X D -paa61IeHHS1, nocTpoeHHh!X Ha nnocKOCTII k/3 

nro6oro KOHTypa, II, cneAoBaTenbHO, o6nacTell ycTOH'IIIBOCTII He 

aaBIICIIT OT 'IIICna KOHTypoB n • To'!Hee, rronoJKeH11e TO'IKII KplI-

BO ii, COOTBeTCTByJOmell HyneBoii 'IaCTOTe ( p = 0). He 38BIICIIT 

OT O II nonoJKeHJie aCJIMnTOTbl Kp!IBOH np!I p ➔ ± OO TaKJKe He aa-

BIICIIT OT n • B AIICcepTaUJIII np!IBOASITCSI AOKaaaTenbCTBa 3TIIX 

ABYX YTBeplKABHIIHo 

AHan1Ia KplIBh!X D -paa611e1mH noaBomm onpeAenJITh o6naCTII 

ycTOH'Il!BOCTll no k /3 Bcex KOHTypoB Cl!CTBMbl (k/31 = 1, 78-++ 00 

k/3 1 O<i<n) = -1,67-t + oo k /3 n =-0,87-t + 00 II CAenaTb 

OCHOBHOH Bb!BOA, KacaJOWIIHCSI "Al!HaMII'IBCKoro pelKl!Ma 11ccneAyeMoll 

CIICTBMbt: MHOrOKOHTypHaSI CIICTeMa aBTOperyn11poBaHII51, COABP

JKama51 B KaJKAOM KOHType TOnbKO OAHO l!HepulIOHHOe 3BeHo, IIpll 

11:anll'IIIII A8HHOro KOHKpeTHoro Bl!Aa CB513ell MBlKAY KOHTypaMII 6yAeT 

ycTOH'Il!BOH IIPII nro6oM 'Il!Cne KOHTypoB n 

ilanee B A11ccepTau1111 aHan11a11pyeTCS1 Bnl!51HIIe aa ycToll'III

BOCTh MHoroKOHTypHoll Cl!CTeMbl ManbIX IIOCTOSIHHhlX BpeMeHII pe

anbHoro !(OHTypa, KOTOpbre B rrpeAhIAymeM aHan11ae He yq11Tb1Ban11cb. 

ITony'IeHb! ypaBHeHl!SI AnSI nocTpoeHIISI KplIBb!X D -paa611eH11S1 Ha 

i:mocKOCTI! rrapaMeTpa k /3 nro6oro 113 KOHTypoB CIICTBMbl B palloHe 

npaBoll rpaHl!Uhl o6naCTI! YCTOH'IIIBOCTI! ( T.e. a palloHe AOIIYCTl!Mb!X 

3H8'IBHIIH k/3 I ) • 

ITony'IBHHhle B peaynhTaTe aHan1Iaa 11 'Il!cneHHoro pewea:1151 3Tl!X 

ypaBHBHIIH BbIBOAhl MOlKHO KpaTKO ccpopMyn11poBaTb cneAyJOIUl!M 06-

paaoM: 
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1) YcTOH'IllBOCTb MHOI'OKOHTypHoil CllCT0.MbI C TpeMSI HHep

UllOHHh!Mll 3B0HhS!Mll B K8)1(AOM KOHType II rrpll Hanll'IIIII YK838HHOI'O 

BIIA8 CBSI3eil HlllK0 YCTOH'IHBOCTII OAHOI'O KOHTypa II TeM HlllKe, 

'ISM 6onhlll0 n 

2) ITpll yBen11qeHIIII 'IIICna KOHTypoB T0MII CHlllK0HIISI ycToil

'IIIBOCTII 3aMenmrnTCSI. ITpaKTll'I0CKII ylKe np11 n = 5-6 ,':\OCTll

raeTCSI npenenbHOe CHlllK0Hll0 YCTOH'IIIBOCTH. 

3) ITp11 OAHOBpeMeHHOM YB0llll'I0HIIII Kos¢¢11u11eHTOB peryn11-

POB8HIISI BC0X KOHTypoB 22-KOHTypHOil CIICT0MhI M8KCIIManhHO AO

nycTIIMOe 3H8'I0Hlle k_f3 • IIpll KOTopoM eme coxpaHSI0TCSI ycToil-

'IIIBOCTh, paBHO ~ 65, 'ITO cymecTBSHHO 6onhrne aeo6xoll!IMhIX 

3H8'I0Hllil kf3 = 10-30. TaKIIM o6pa3oM, 11ccne.uyeMaS1 CllCTeMa 

CTa6nn11sau111i: ¢a3bl nm1 penSITIIBIICTCKOI'O UIIKnOTpoHa o6nanaeT 

3H8'IIIT0llhl!h!M 38II8COM yCTOH'IIIBOCTlle 

III. Paspa60TK8 sneMel!TOB CIICT0MhI CTa6im11sau1111 

q>83bI II pesynhT8ThI 9KCIIep11M0HT8nhHhIX 11ccneAOB8!:!!li1 

B npouecce pa60ThI H8A n11ccepTau11eil 6hinll rrpOB0A0HhI 

aHan113 11 paC'IeThI cxeM sneKTpOHHOil ~nnapaTyphI, 9KCIIep11MeH

T8llhHhl0 11ccneAOB8HIISI MaKeTOB 6noKOB, a T8KlK0 BhlIIYlll0HhI pa6oq11e 

qepTelKII ll ronoBHhie o6pa3Uhl 6noKoB, BXOAS!lllllX B COCT8B O.UlIOI'O 

KOHTypa CllCT0MhI CTa611nll38Ullll ¢a3hI. 4eTB0pT8SI rnaBa AHCCepTa

UIIII B OClIOBHOM IIOCBS!lll0H8 om1camno paspa6oT8HHhIX sneMSHTOB 

sneKTpOHHOil anrrapaTyphI. 

B COCT8B anrrapaTyphi O.UHOI'O KOlITypa CIICT0MhI BXOASIT cne

nyrom11e ycTpOilCTBa: c11r11anbHhIH sneKTpOA C CIICTeMoil BhIBOA8 

c11r11ana IIY'!Ka, CM0CIIT0nh, A8T'IIIK ¢a3bI II yc11n11Tenb TOKa. KpoMe 

Toro, B COCTaB annapaTyphl CIICT0MbI BXOASIT sneMelIThI, 06m11e 

.UllSI BC0X KOHTypoB peryn11pOB8HIISI - ,[l8T'IIIK ycKOpS!IOlllero aanpSI

lK0HIISI II reTepon1111. EnoK-CXeMa OAlIOI'O KOHTypa peryn11pOB8lIIIS! 

CllCT0MhI IIP11B0A0H8 Ha p11c. I. 
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B Ka)KJ:(OM 113 ABYX nyaHT0B penRTIIBIICTCKoro UIIKnoTp0Ha 

pa3Memeao rro 22 rrapb! cnraanhHhIX sneKTponoa - Ha aepxHeil: 

11 Hll)KHeil: rrnaKnpoaKax nyaHT0B. PannanbHoe pacrrono)KeHne rrap 

sneKTp0AOB C00TBeTCTByeT IIHTepaanaM Me)KJ:(y KaTyrnKaMII T0HK0il: 

KoppeKu1111. 3neKTpon npencTaanReT co6oil: nnocKyro rrnacTnHy 

113 nocepe6peaoil: naTyHn, oKpy)KeHayro·naTyHHoil: oxpaHHoil: paMK0il:, 

npenaa3aaqeHaoil: nnR 3am11Tbl OT npRMoro norranaHnR qacTnu.llnR 

nepenaqn aanpg)KeHnR oT sneKTpona K nocnenyromeMy ycTpoil:cTBy 

( CMeC11Ten10) ncrronb3yeTCR KOaKcnanbHbiil: cjmnep C B03AYlliH0il: 

113ongu11eil:. Co6CTBeHHaR ¢a3oaag ornn6Ka cncTeMbI sneKTpon-¢nnep 

He npeBb1rnaeT ±. 3° rrpn 0THorneann rione3Horo cnrHana K napa3nT

HhIM HaaonKaM He , MeHee 15 11 npn 113MeHeHnn qacT0TbI none3Horo 

cnraana II napaMeTpoB cncTeMbI He 6onee 15%. 

l13-aa Bb1c0Koro ypoBHR pannau1111 B n0Memea1111, rne pac

nono)KeH YC,K0pllTenb, Bee 0CH0BHbie sneMeHTbl sneKTpOHHOil: anna

paTypbl pacnono)KeHbI B 3ane sneKTp0HIIKII, ynaneHH0M OT ycKopn

TenR Ha ·necRTKII MeTpoB. nng )tCTpaHeHHR BnHRHHR HaB0A0K Ha 

K0MMYHIIKaUHH qacTOTa -Hanpg)K6HIIR Ha Bb!X0Ae CIICTeMbl sneKTpon-

¢11ne p noHll)KaeTCR no aen11q11HbI F = 2 Mru c noMombro reTepo-

AIIHllpoaaHIIR. TaKIIM o6pa30M, BX0AHb!M sneMeHTOM K0HTypa pery

nnpoBaHIIR R,_BnReTcR cMecnTenb, pacnono)KeHHhiil: B HenocpencTBeH

HOil: 6nll30CTII OT yCK0pllTenR. CMecnTenb co6paH no KOnbueaoil: 

6anaHcHoil: cxeMe Ha naMIT0BhIX nnonax. Kos¢¢11u11eHT nepenaqn 

ero c yqeToM Harpy3KII paaeH 0,3-0,4. Co6cTBeHHag ¢a3oaag 

ornn6Ka CMecnTeng He npeBbilliaeT ±.1 ° npn 113MeHeHIIII aMIInllTYAbl 

axonHoro cnrHana B 500.pa3. 

llaTqnK ¢a3bI cny)KIIT nnR ycnneHnR cnrHana nyqKa II rrony

qeang aanpR)KeHIIR, nponopunoHanbH0ro pa3H0CTII ¢a3 cnraana nyqKa 

11 ycKopRromero HanpR)KeHHR. OH conep)KnT ycnnnTenb npoMe)KyToq

Hoil: qacT0TbI F = 2 Mru c APY, ¢a30Bb1il: neTeKTop 11 ¢a3oapa

maTenb, BKnroqeHHb!il: B TpaKT yCK0pR10mero Hanpg)KeHHR. MaKcn

ManbHb!il: Kos¢¢nuneHT ycnneHnR. YDlf paBeH 20000; . cncTeMa APY 

o6ecneqnaaeT cTa6nnbHOCTb Kos¢¢nuneaTa _nepenaqn 6noKa Kn.¢.= 

= li.(1b1X/li.cp He xy)Ke ±_10% npn H3MeHeann aMrrnnTyAhI cnrHana 
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·nyqKa B 200 pa~. Co6cTBeHHaR ¢a3oBaR ornn6Ka naTqnKa ¢a3bI 

He npeBbilliaeT ±_7° npn 113MeHeHHII aMrrnHTYAbl BX0AH0ro cnraana 

a yKa3aHHb!X npenenax n npn CTa6nnbHOCTII qacT0Tbl BX0AHbIX 
-4 

cnrHanoB n qacToTbI reTeponnHa nopRAKa :!:_10 • 

BbIXOAHoe aanpH)KeHne naTqnKa ¢a3bI nocTynaeT Ha axon 

ycnnnTeng ToKa, KOTopb1_il: rrpenna3Haqen nnR ycnnemrn cnraana 

orn116K11 11 nonyqeHnR nponopunonanbHOro sToMy cnrHany nocT0RH

Horo T0Ka, n11Ta10mero_ C00TBeTCTBy10my10 rrapy KaTyrneK TOHKOil: 

KoppeKUIIII. DpenenbI H3MeHeHHR T0Ka Harpy3KII :!:_12 a npn aen11q11He 

Kos¢¢11u11eHTa nepenaqn ycnnnTeng 20a/a B rronoce qacToT 0-10 Kru. 

HecTa611nbHOCTb BbIX0AH0ro T0Ka B TeqeHne Henenn C0CTaBnReT 

±.0,15 a. 

llaTqnK ycKopRromero Harrpg)KeHHR cny)KIIT nng nonyqemrn 

Hanpg)KeHIIR rrpoMe)KyToqHoil: qacTOTbI, ¢a3a K0Toporo )KeCTK0 CBR-

3aHa c ¢a3oil: ycKopgromero Hanpg)KeHIIR Ha nyaHTe. DonyqeHHbiil: 

cnrHan nocTynaeT Ha ¢a3oapamaTenb 6noKa naTqnKa ¢a3bI. CnrHan 

Ha BX0A naTqnKa YCK0pRIOmero Harrpg)KeHHR II0CTynaeT C eMK0CT

Horo nennTeng HanpR)KeHnR Ha nyaHTe. llaTqnK conep)KIIT ynaon

Tenb qacTOTbI, CMecnTenb, YDlf C APY n C0B0KYIIH0CTb BblX0AHbIX 

SMIITTepHbIX IIOBTopnTeneil:. 

feTeponnH BKnroqaeT co6cTaeaao reTeponnH, reHep11py10m11li 

HaIIpR)KeHne C qacTOT0il:, 0Tnnqaromeil:cg OT qaCT0Tbl BT0poil: rapMo

HIIKII cnrHana nyqKa na aennqnHy F = 2 Mru, n BhIX0AH0e ycTpoil:

CTB0 - C0B0KYl1ll0CTb SMHTTepHbIX IIOBTopnTeneli. 

B ITHT0il: rnaae nnccepTaunn onncaHbI pe3ynbTaTbI SKcnepn

MeHTanbHhIX nccnenoaaHnil:, rrpononnarnnxcH B rrpouecce pa3pa6oTKH 

'CIICTeMbl CTa611n113aunn ¢a3b! nnH penRTHBIICTCKoro UHKnoTpoHa Ha 

neil:cTByJOmeM UHKnoTpoHe c npocTpaHCTBeHHoil: aapnauneil: MarHnT

Horo rronR nHn 011.HH. 3a nepnon c. 1962 rro 1967 r.r. 6bmn rrpo:

aeneHhI 11ccnenoaaH11R, CBR3aHHbie c pa3pa6oTKOil: cncTeMbI- rronyqe

HHR 11H¢opMau11n o nyqKe, nccnenoaaHne xapaKTepncTIIK KoppeKTnpyJO

mnx KaTyrneK MarHnTa unKnoTpoHa n, HaKoHeu, nccnenoaaane MaKeT

Hoil: rnecTIIK0HTypHoil: CHCTeMbl CTa6nn113au1111 ¢a3blo 
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3Kcnep1IMeHTanbHbJe 1IccnenoBaH1III MaKeTHOli wecTIIKOHTypHoli 

CllCTeMbl CTa6i_rnII3aUIIII <pa3bl noKa3an!I npaBIInbHOCTb Bcex Teope

T!IqeCKIIX npllHUIIITOB, nonoJKeHHbIX B OCHOBY aHannGa cncTeMbl CTa-

61In1IGau1m <pa3bl nm1 pem!TllBIICTCKOI'O UIIKnOTpOHa, II COOTBeTCTB!Ie 

xapaKTep!ICTllK Bcex ee aneMeHTOB nocTaBneHHbIM Tpe6oBaHHIIM. 

B KaJKAOM KOHType MaKeTJIOli CllCTeMbl 6bin peanlI30BaH KOS!p!pl!UlleHT 

perynIIpoBaHn11, paBHbili IO B'nonoce qacTOT 0-500 ru. Hccnen0Ba

H1I11 nonTBepnIInlI HeCOMHeHHyID uenecoo6pa3HOCTb npnMeHeHIIII CIIC

TeMbl CTa6nnII3aUlllI <pa3bl nn11 ynyqweHllll pa6oTbl ycKop11Ten11 •. 

C noMOWbID perynnpoBKlI TOKOB B KaTyWKax TOHKOli KOppeKUllll 

mn11, BXOAIIWIIX B COCTaB ClICTeMbI, ynanoch Ha1I6onee TOqHo 

nono6paTb Tpe6yeMbili 3aKOH II3MeHemrn MaI'HlITHOI'O non11 no 

pannycy n nonyqIITb Ha KoHeqHb!X panIIycax ycKopeH!III (52-54 cM) 

nHTeHclIBHOCTb nyqKa no 2 MKa, qero He ynaBanocb cnenaTb no 

BKnroqeHIIII cncTeMblo Hannq11e CIICTeMbl CTa61Immau11n <pa3bl cymecT

BeHHO nOBbIWaeT CTa6nnhHOCTb pa6oTbl ycKOp1ITen11, onpenen!IeMyID 

CTa61InbHOCTbID TOKa nyqKa Ha KOHeqHbIX pannycax. Ecnn paHee, 

no BKnroqeHIIH c11cTeMbl npnxonnnocb B TeqeH11e pa6oqero AHi! 

HeOAHOKpaTHO npo!I3BOnlITb perynIIpOBKY TOKOB B CllnbHOTOqHbJX 

KaTyWKaX KOppeKUIIII MaI'HllTHOI'O non11, TO np!I BKnroqeHHOli CIICTe

Me CTa6nnn3aUIIll_ <pa3bl xopowa!I CTa6nnbHOCTb TOKa nyqKa o6ecne

qnBaeTCI! ,B TeqeHne pa6oqero AHII 6e3 KaKIIX-nII6o perynIIpOBOK. 

LlnIITenbHbJe nccnenoBaHIIII pa60:bl CIICTeMbl noKa3an!I Bb!COKYID 

HaneJKHOCTb Bcex ee aneMeHTOB. 

OcHOBHbJe pe3ynbTaTbI, nonyqeHHbJe B nIIccepTaunoHHOli pa-

6oTe. 

I. C uenbID ·ocna6neHl!II norryCKOB Ha ToqHOCTb panIIanbHOli 

3aBl!CllMOCTll cpenHero no a31IMyTy MaI'HllTHOI'O non11 ll cTa6nnbHOCTb 

STOli 3aBIICIIMOCTlI BO BpeMeHII nn11 npoeKTIIpyeMOI'O penl!Tl!BIICT-. 

cKoro UIIKnoTpoHa OHHH Ha aHeprlIID 700 MaB .pa3pa6oTaHa CIICTe

Ma aBTOMaTnqecKoli CTa61In1I3aUIIll <pa3bl nponeTa ueHTpa Tl!JKeCTII 

cryCTKOB ycKop11eMblX qaCTllU nyTeM II3MepeHIIII qJ83bl nponeTa 

HB HeKOTOpbIX qJIIKC!!pOBaHHb!X 3HaqeHIIIIX panIIyca II .KoppeKUIIII 

MarHIITHOI'O nonII CllrHanaMII, nponopulioHanbHb!MlI OTKnoHeHIIID 
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<pa3bI nponeTa OT onTIIManbHoro 3Haqea1I11. CIIcTeMa npencTaBn11eT 

co6oli MHOI'OKOHTypHyID ( c q1IcnoM KOHTypoB n = 22) CIICTeMy 

8BTOperynlipOBaHIIII, B KOTopoli OTnenbHbI_e KOHTypbl CBl!3aHbl MelKAY 

co6oli qepe3 o6~eKTbl perynIIpoBaHIIH II qepe3 peryn1Ipyrom1Ie 

aneMeHTbl. fioKa3aHo, qTo CHCTeMa o6ecneqnBaeT CTa61In1I3aUHID 

<pa3bl rrponeTa c ToqHoCTbID :t_I0° BO BCeM riIIanaGoHe aHepr1Ili 

ycKop11eMbIX qacTnu npn B03Mymean~x MarHHTHoro n_on11 no :t_0,2% 

B nonoce qacToT OT HynII no aecKonhKnx coTeH repu. 

2) TaK KaK ll3BeCTHbJe 11:3 nnTepaTypbl MeTOAbl rrony,1eHll:S! 

11:H<pOpMaunn O nyqKe B ycKopnTenHX Ull:KnOTpOHHOI'O Tnna oKa3anncb 

HenpnronHb!Mll nn11 ll:3MepeHll:II !p830BOI'O nonoJKeHllll CI'YCTKOB 

ycKopHeMbIX qacTnu OTHocnTenhHo ycKop11romero nonII 6e3 aapy

weanH npouecca ycKope1c,1nH, 6bm pa3pa6oTaH HOBbili MeTon, rro-

3Bonmomnli pewnTb aTy Ganaqy. c ncrronbGOBaHneM rrnocKnx sneKTpo

cTaTnqecKnx cnrHanbHbIX sneKTponoB, paGMemeHHbIX B rronocTn 

nyaHTa ycKopnTenH. LloKasaHa uenecoo6pa3HOCTb ncnonh3oBaHnH 

B KaqeCTBe rrone3HOI'O cnrHana BTOpoli rapMOHll:Kll Hanp11lK8HIIH, 

HaBeneHHOI'O nyqKoM Ha Cl!I'HanbHblli sneKTpon. 1:JyBCTBll:TenbHOCTb 

sneKTponoB TBKOI'O THITa nop11nKa I MBIMKa; TOqHOCTb ll3MepeHnH 

qia3bI :t_3° npn OTHoweHnn rronesHoro cnrHana K napasnTHbIM HaBon

KaM He Meaee 15. 

3) Ha OCHOBe c<popMynnpoBaHHblX Tpe6oBaHnli K sneMeHTaM 

Cll:CT8Mbl pa3pa6oT8Hbl npnHunnnanbHbie CX8Mbl pannosneKTpOHHb!X 

ycTpOliCTB, BXOAS!WllX _B K8lKAblli KOHTYP perynnpoBaHll:SI n o6mnx 

nnH Bceli Cll:CT9Mbl. na6opaTOpHbl9 ncnbIT8Hll:SI ITOK83ann COOTBeT

CTBne xapaKTepll:CTll:K pa3pa60T8HHb!X 6noKOB nocTaBneHHb!M Tpe-

6oB8Hll:HM. fipoBepKa TeopeTnqecKll:X n TeXHnqecKnX npll:HUll:ITOB 

nocTpOSHHII MHOI'OKOHTypHoli Cll:CT9Mbl CTa6nnnsaunn nn11 penSITll:BllCT

CKOI'O UHKnoTpoHa 6blna npoBeneaa Ha nelicTByromeM unKnoTpoae 

n.Hrr OHHH. 0ccnenoBaHHH rronTBepnnnn B03MO)KHOCTb pean11sa-

unn yKa3aHHOli Cll:CT9Mbl II: uenecoo6pa_3HOCTb npnMSHSHHSI ee nn11 

ynyqweHHII pa6oTbl ycKopnTenH. EbmO AOCTHI'HyTO cymecTBeHHoe 

noBb!WSHHe CTa6nnhHOCTll pa60Tbl ycKOpHTenH, onpenenHeMoli 
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CTa611nbHOCTblO TOKa ITy'IKa Ha KOH8'1HhIX pa11.11ycax. 0TM8'18Ha Bb!CO

Kall H8JJ.8lKHOCTb pa3pa6oTaHHOH aITITapaTyphI. 

4) Om1caHHhi8 B 11.IICCepTaunoHHOH pa6oTe ITpllHUllITbl ITony'le

Hllll IIH!popMaun11 0 ny'IK8 B ycKopllT8nllX UIIKnoTpoHHOI'O Tnna, 

a TaKlK8 pa3pa6oTaHHall aneKTpOHHall annapaTypa C He6onhWIIMII MOAll

qJIIKaUllllMll ll no6aaneHllllMII MoryT 6b!Tb 11cnonb3CBaHb~ JJ.nll 113-

MepeHllll 6e3 HapyweHllll ITpouecca ycKopeiinll TaKnx Ba)KI!hIX ITapa

MeTpoB ny'IKa B UIIKnoTpoHax, KaK llHT8HCIIBHOCTb, nonolKeHne nyq-

Ka OTHOCHTenbHO M8AllaHHOH nnoCKOCTII, TO'IH08 qia30BOe ITOnOlK8Hlle 

crycTKOB '18CTllU OTHOCIITenbHO ycKOpll!OW8I'O ITOnll. 

OcHOBHhJe pe3ynhT8Tbl AIICCEpTaUHOHHOH pa6oThl AOnOlK8Hbl 

Ha M8lKAyHapOAHOH II BC8COI03HOH KOHqiepeHUllllX no YCKOpllTenllM, 

a TaKlKe OITy6nHKOBaJibl B ABYX IT8'18TJibiX pa6oTax, B '18Tb!pex 

aay'IJihIX OT'leTax II 011.lIOM T8XJIH'l8CKOM ITpOeKTe. 
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