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AHHOTALLHKAY

PaccMoTpen MexaHH3M BO3HHKHOBEHHS KBAJPYIOJbHLIX
(ha3oBbIX KOMeGAHHA MPH B3aUMOAEHCTBHH yactuu ¢ BU
pesoHatopamu. [lokasano, 4ro HeaHHeHHOCTb (ha3oBhIX
KoJeOaHHH M3-3a KBaJpPAaTHUHOH cocTaBAflOMIed Kec-
TKOCTH MOMKET CYLLeCTBEHHO BJAHAThH Ha 3aTyXxaHHe KBaj-
pynoabHbIX KosieOaHuli. Ecaum pe3oHatopel HacTpoeHw
TaK, uro0bl oGecneyHBaTh [AEKPeMeHT A8 JAHMOJbHbIX
KoseGaHHH, TO IJ5 KBAAPYNOJbHBIX MOMKET BHOCHTLCH
HHKDPEMEHT, NPONOPUHOHANBHBLIH KBAampaTy AMIUIHTYIbI
KoJebaHHiH. ITO NMPUBOAHT K 00DPA30BAHHIO NS KBaapy-
MOJNbHBIX KoseGanu# cenapaTpHcel, pasMep KOTOpOH
MOMEeT ObiTb CYIIECTBEHHO MeHble pa3Mepa cenaparp-
Cbl AJIS1 AHMOJMBbHBIX KojebGanui. Tlocnennee moxer cay-
MHTb OTDAHHUYEHHEM HA NpejeibHble TOKH B YCKOPHTEJE.
Hawmeyenw mytH npeogonenus storo addexra.

© Hnucruryr sdepuod dusuke CO AH CCCP

BBELEHHE

OnpHuM H3 CYLIeCTBeHHbIX ()aKTOPOB, OTpaHHUHBAIOLIHX HHTEHCHB-
HOCTh MYUKA B HAKOMHUTENEe 3apsKeHHLIX YacTHL, fABJAETCA KOrepeHT-
HOe 3JIeKTPOMAarHuTHOe B3auMmopeHcTBHe yacTHl, ¢ BU-pesonaropamu.
HanpsixkeHHe, HaBeJeHHOe CT'YCTKOM Ha YCKOpSIOILLeH CHCTeMe, MOXEeT
nmpuBecTH K ()Aa30BOH HEYCTOHYHBOCTH CrYCTKa 3apsXKEHHBIX YacTHII,
MpUYeM BO3MOXKHO BO30YXIEHHE MYJbTHIOJbHbIX KOJeOaHHH pasJiuy-
Horo nopsinka. B pa6orax [l, 2] ObliH nosydyeHbl YCJOBHS YCTOHYH-
BOCTH (:a30BOro ABHIKEHHS CIyCTKa [AJisl AHMMNOJbHOH MOJbI KoJeOaHHH.
B paGore [3] Obu1a monydyeHa gopmynaa AJsi BHOCHMOTO YCKOPSIIOLLEH
CHCTEMOH MHKpEMeHTa B CcJyyae MYJbTHNOJBHBIX KojaebGaHHH OoJiee
BBICOKOI'O MOpsiiKa ¢ MNOMOILbI Merofa MakpodactHi. OaHako, NpH
BbIBOAE (hOpMYJIbI He yYHTHIBaNach HeMHHeHHocTh BY-nHanpskeHus Ha
YCKOpPAIOLLEM pe30oHaTope.

B nmanHo#t pabore nokasaHO, 4TO HeauHeHHocTb BY-HanpsxKeHus
MOXET CYIIeCTBEHHO BJHATb HAa 3aTyXaHHe KBAIPYIMOJbHBIX KoJeba-
HHH, BCIeAcTBHe Yero 06JiacTh YCTOHUHMBOCTH KBaJAPYIMOJBHBIX KoJeba-
HHA MOXEeT cTaThb MeHblle 06JacTH YTOHUMBOCTH [IJSl AHMOJbHOH
moAbl. PaccmorperHHe NPOBOAHMTCH € TMOMOLIBI0O METOAa MaKpodacTHII.
B paGore npuBe[leHbl YHCACHHbIE NPHUMEPBl IS KOHKPETHBIX YCTaHOBOK
M HaMeueHbl NMYTH MPeOoAoJeHHss paccMmaTpuBaemoro 3doexra.
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BbIBOJl YCJIOBHS YCTORYHBOCTH

YpaBHeHHe (a30BHIX KoJeGaHHH [Aad MaJblX amIIHTY[ C y4eToM
KBaJpaTHUHOH HelHHeHHOCTH Oyaer
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roe T—MNOoCTOAHHAasT BpEeMEHH 3aryxaHusd ¢asoBbIX KoJebOaHui,
Qp—uacrora (pa30BLIX KosaebGaHuH, Rp <€ 1, R —K0o3(hPHLUHEHT HEJHHEH-
HocTH. C yyeTOM HaBeNEeHHOro Cr'yCTKOM HalpsxXKeHHs OH paBeH

—1 i |
TUuiFﬁ‘I"?;ﬂqfﬂqufﬁ
k=

2
Vogo— zaqfﬂqx.;r i (2)

q

rae a;— Koa((HUHEeHT pasoxeHHsA Toka cryctka B psan Pypoe aas
g-d rapMoHHMKH, [p—TOK cryctka, R; U X;— akTHBHOe H peaKTHBHOE
COTIPOTHBJIEHHE YCKOPSIIOIHX PEe30HATOPOB Ha rapMOHHKE § OJisl MYy4Ka,
Go— KpaTHoCcTh yacTtoTel BY-HanpsikeHHsi, wo—4acTora obpalleHHs,
Vo 0 Uy— cocraBnsitoiine BU-napgpsaxenus:

IIBL{{I} =/, cos I{I}'u{ﬂuf) — Vo sin (t}'nm:]f) A

C nomouisio Merona JlnHcrenara [4], ecau npeHe6peub 3aTyXaHH-
eM, ToJydyaeM NpHOJHIKEHHOEe pellleHHe 3TOr0 YPaBHEHHS C TOYHOCTbIO
00 BEeJHYHH BTOPOrO NMOPSAAKA MAaJOCTH:

p=A cos (Qf) + B cos (2Q1) , (3)

rue
Q=Q, nu B=kAY6. (4)

ITycTh crycTtok npejacrasJsier coOO0OH ABe OAHHAKOBble MaKpoO4yacTH-
b, COBepuIAlOUIHe NpPOTHBO(Aa3Hble (KBaJpYNOJbHbBIE) KoJeOaHHsA
MaJjoil aMmauTyAbl. B 3TOM ciyuae TOK, HABOAMMBIH CryCTKOM, C yue-
ToM (3) paBeH
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HaBenenHoe 'Ny4koM HampsixKeHHe [JiA paccMaTpHBaeMoro ciydas
3anUIleTcs:
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KocuHycHasi cocTaBJjsiiomiasi B BbipaxxeHuH (7) pact BK/Iaj B Kore-
DEHTHbIl CABUI YacTOThi, & CHHYCHAsi ONPENeJUT BHOCHMBIH HHKDEMEHT
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Pa3mep o6nacTH yCTOHYHBOCTH A/l KBaJPYNOJbHBIX KoJaeBaHHil onpe-
AejisieM H3 C/eAYIOLLEero COOTHOLIEHHS:

§—1/t=0. (9)

st TOro, 4ro6bel 0GECNeYuTh JEKPeMEHT MJISl [AHIOJIbHBIX CHHXPOT-
POHHBIX KOJeOaHHH, PE30HATOP HACTPAHBAETCS HHM)KE FaPMOHMKH uac-
ToTHl obpamienus [1, 2]. M3 (8) mbl BHaum, yTo mnsa Takoil HacTpoii-
KH pe30oHaTopa MepBbIH ujeH B KBaJpPaTHHIX CKOOKAaX BHOCHT B KBaj-
PynoJ/ibHble CHHXPOTPOHHbIE KOJIEOAHHSI NEKPEMEHT, BTOPOH Ke MOXKeT
BHOCHTb KaK NE€KPEMEHT, TaK H HHKpeMeHT. Eciu koadpduument Heau-
HeHHOCTH k<0, TO BTOpOH YJieH BHOCHT HHKPEMEHT, KOrZa COGCTBEH-
Hasl 4acToTa pe30HaTopa o, JEXKHT B JHManasoHe OT qwo—2Q N0 gwy.
C/iepyer OTMETHTB, YTO NpPH HAJMUMH KOFepPEHTHBIX MoTepb Ha rapmo-
HHKax Go/nee BBICOKHX, YeM rapMoHuka BU-nampsixkenus:, sHak y K03¢-
¢uuuenTa k£ (2) MoXer cTaTh NOJOMHTENBHBIM.

B cnyyae pocraTouHo GoablIOi HENHHEHHOCTH CHJbI JKECTKOCTH
CYIIECTBYIOT DEXXHMbl, KOrla B KBaJApPYMOJbHbIe KOJeOGAHHS BHOCHTCA
HHKPEMEHT, H cemnaparpuca IJs KBaJADPYMOJbHLIX KOJMeOaHHH MOMKeT
CTaTh CYLLUECTBEHHO MEHblle CenapaTpHChl AJf JMINOJbHBIX KOJaeGaHU.
[TockoNbKY BHOCHMBIH HHKPEMEHT 3aBHCHT OT KBajparta aMmIJHTYIbl
KoJleOaHHH, TO NPH ROCTATOUHO CHJILHOM HAYajJbHOM TOJYKE BO3MOMKHO
KECTKOE CamOBO3OYXKJEeHHe KBaApymNoJbHBIX KoseGauuii [5]. Sro
MOXET CTaTh OrpaHHYeHHEM Ha MpeJeJbHBIH TOK B YCKOpPHTEIE.

HYHCJIEHHBIE NMPHMEPBI

CpoemaeM  yHC/IeHHble OUEHKH [Jf HAKONHTEJbHBIX  KOJel
B3III-2M, BIIIII-4, «Cubupb-2». Bynem yduThlBaTh TOJBKO YCKOpS-
iollee HampsiKeHHe W B3aWMoJeficTBHe nmyuyka c¢ pabGoued mMOmo# ycKo-
pAIHX pe3oHaTopoB. OcHOBHBIE NapamMeTpbl 3THX HaKOMHTeJel Ha
SHEPrHH HHXKEKUHH npHBeAeHbl B Tabauue. Ha pucynkax 1, 2 u 3 npu-
BeJeHbl rpadHKkH 3aBHCHMOCTH Mapamerpa

M=[é@mﬁ—ﬂﬁy+§kuw—w%ﬂ, (10)
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ONpelensiloller0 3HAK BHOCHMOrO HHKpeMéHTa (8), or o6o6iiedHol
PaccTpoOHKH PEe30HaTOPOB

E.IQ( Gowo ) 1

Wy Jop

M3 3THX DHCYHKOB BHIHO, YTO NPH HOJOMKHTENbHBIX 0606IIEHHbIX pac-
CTPOHKaX pe30HaTopa, Korjaa COGCTBEHHAsi YacTOTA ®, JIEXKHT B IHa-
nasoHe OT qowo—2L no ¢f2, ectb o6iacTb, B KOTOPOH BO3MOXKHA
KBAaApYynoJjibHasA HEYCTOHYHBOCTb (TaM, rae M= 0, a, cienoBaTeabHO,
H 8> 0,. [lasi 4acToT, JeXalluX B 3TOM AHManasoHe, MOCTPOEHHI rpa--
(uKH 3aBHCHMOCTH TIpaHHUbl O6/1aCTH YCTOWYHBOCTH KBAaAPYIOJbHbIX
KoJeOaHHH OT paccTpo¥iKu pe3onatopoB (puc. 4, 5, 6) Ha sHeprum
HHXCEKUHH TIDH NOCTOSIHHOM YCKOPSIIOIEM HanpsiXeHHH (CM. Tabauuy).
VI3 3THX DHCYHKOB BHAHO, YTO NPH MaJjbiX PaccTPoiiKax pe3oHaTopoB
B Hakonurenax BOIIIIT-2M, B3III-4 u «Cubupb-2» MOryT Bo3Gyx-
AAaTbCfl KBaApynoJbHble KojeGanusl. Popmy.bl, NOJyUYEHHbIE BHILIE,
BHIBENEHHl B TPENNOJOKEHHH MaJbiX AMILIHTY CHHXPOTPOHHBIX KoJe-
6anuid. Ilostromy rpadukn Ha puc. 4, 5, 6 npu GOJNBUIMX AMIIHTYAAX
AAIOT TPHOJIHKEHHBIE OLEHKH TPaHHLbl 06JaCTH YCTOHYHBOCTH.

, TaGnuua
OcHoBHbiE napameTpsl HAKONUTENEH HA SHEPTHH HHIKEKIMH

Mapamerp BalIIT-2m BITII-4 «CHOHpE-23
E —sHeprua MHMmeKuHH . [sm 0,67 1.8 0,45
AE —noTepH 3HepruH Ha obopot k3B 14,5 20 0,715
0 — KO3(P(MHIUHEHT YNAOTHEHHA OpPGHT 0.17 0.017 0.0076
fo—TOK nyuka A 0,1 0,1 0,3
f—uacrora obpamenns MI'y 16,76 0,818 2,42
go— KpathHocte BY 12 221 75
Vo— nanpaxenne BY kB 50 200 50
R — myHTOBOE CONMpOTHBJEHHE MOwum 2.4 7 7
pe3oHaTopa
(Q — 106pPOTHOCTL pesoHaTopa 16000 40000 40000
N — konmyecTBO pe3oHATOPOB 1 6 2
F.—wyacrtota CHHXPOTPOHHBIX kKl'n 82.5 6.7 7.7
KoJaebanui




JAKJIOYEHHE

M3 npuBeneHHOTO BbIIE€ aHalM3a Ciaelyer, YTO MpH MaJjblX pac-
cTpoHiKax pe30oHaTopoB, KOraa coGcTBeHHash 4acroTa pe3oHaTopa
JEXHT MeXAYy qwo—2Q2 H qwo, AJs KBaAPYMOJbHbIX Kosie6aHHH (TpH
6OJBIIOM OTPHLATEJNbHOM KO3(p(dHUHEHTE HeJHHEeHHOCTH (ha30BbBIX
KoJie6aHHH) BHOCHTCH HHKDEMEHT H BO3MOXXHO XKECTKOE caMOBO30YyXK-
fleHHe KBaApynoJbHbIX KoneGaHH#A. Bo3MOXHbI clefyiolike TyTH MPeo-
NOJeHHA 3TOro 3ddeKra:

1) paforaThb MpH TaKHX pacCTPOHKax pe3oHaTOPOB, Koria B KBal-
pyno/ibHble KoJeGaHHsi BHOCHTCS HHKDEMEHT;

2) npu pa6GoTe ¢ MajbIMH PACCTPOHKAMH MOAMEPKHBATH Ha pe3o-
matopax amnautyny BU Takoil, 4ToObl rpaHdia 006s1acTH YCTOH4YHBOCTH
KBAAPYNOJNbHBIX KOJeOaHWH HaxoJu/jach BHE 30HBI BO3MOMKHbBIX aMILIH-
TYJ CHHXPOTPOHHBIX KOJieGaHHH;

3) KOMMEHCHPOBATh HJIH H3MEHHTb 3HAK HEJHHEHHOCTH OCHOBHOTO
BU-HanpsKeHHsi C MOMOMLIbIO KOTepPEeHTHbIX MOTepb B AOMONHHTENLHOM
pe3oHaTope BBICOKOH rapMOHHKH, HACTPOGHHOM HHXKE rapMOHHKH Hac-
TOTH 0OpalleHusi, JHbo C MOMOLLLIO BU nanpsiKeHHs, cO3laBaemMoro
Ha 3TOM pe30HaTOope reHepatopoM MOLIHOCTH.
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