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BBELJ:EHHE 

llpo6JieMa ¢lopMHpoBaHH.II 3JieKTpoHHO·HOHHbiX KOJieQ C llpHI'O~HbiMH 

~nR pa311Hl!HbiX npHJio)f(eHHii (KoJIJieKTHBHoe yci<opeHHe" 11 , nonyqeuue 

HOHOB BbiCOKOH 3ap.R:~OCTH/ 2/, reuepaQHR CHHXpOTpOHHOrO H3Jiy'leHH.R:/S/) 

napaMeTpaMH co~ep)f(HT anyTpeuuue npoTHBope'IH.II. B qacruocru, ace npH

JIO)f(eHHR Tpe6yroT ~OCTaTO'IHO 6oJibWOrO 'IHCJia 3JieKTpoHOB B KOJibQe. 

LJ:nR TOrO 'IT06bi HHTeHCHBHbie 3JieKTpoHHbie KOJibQa 6bmH CTa6HJibHbi no 

oTnoweuHID I< npo~oJibHbiM ueycron'IHBOCT.IIM THna HOM111 , Tpe6yeTc.R: 

npH6JIH)f(aTb I< ny'IKY MeTaJIJIH'IeCI<He CTeHKH, a 3TO, B npHHQHne, npoTH· 

aope'IHT ycnoBHRM no~asnenHR ueycTOH'IHBOCTH KorepeuTnoro c~BH· 
ra/4,6/ : 

n > &1 "' v ( "R 2 Kor y -h-) (1 - ., ) , (1) 

as 
r~e 11=- !L --.!. - noKa3aTeJib cn~a MamHTnoro non.R:; v = rKnN/2"R 

Bz aa 
napaMeTp By~Kepa, y - peJIRTHBHCTCKHH <PaKTop, "'- cl>aKToP 3ap.R:~oaou 
ueH:TpanH3aQHH. Cornacno 3TOMY Tpe6oBaHH10 paccTORHHe Me~y CTeHI<aMH 

KaMepbi h CJI~yeT yBeJIH'IHBaTb. 

KoMnpoMHCCHbiM peweuneM .R:BJI.IIeTc.R: yaenuqeuue noi<a3aTen.R: c~a 

MarHHTHOrO llOJI.II B npOQecce C)f(aTHR 3JieKTpOHHOrO KOJibQa ~0 BeJIH'IHHbi 

- 0,5. O~nai<o a KOHQe QHKJia C)f(aTHR n ::; 0,05 ~ 0,06 H 3aTeM n~aer 

~o uynR npH Bbmo~e KOJII>Qa a TpaKT yci<opeuHR. llo3TOMY Tai<on cnoco6 

¢lopMHpoBa.HH.II MarHHTHOrO UOJI.II MO)f(eT npoTHBOpeliHTb TpeOOBaHH.IIM 

o~Ho'laCTH'IHOH ycron'IHBOCTH. B qacrnocru, 6y~yT nepecei<aTbC.II noTeuQH

aJibHO onaCHbie CyMMOBbiH 2vz + VR = 2 ( n err = 0,36) H aKCHaJibHO 

napaMerpuqeci<HH 2v = 1 (narc = 0,25) pe3oHaHCbi 6eTaTpoHHbiX Kone-

6aHHii. B oTcyTCTBHe ftonoa (., = 0) MR p~Hanbuou H aKCHaJibHOH qacroT 

O~O'IaCTH'IHbiX KOJie6aHHH COOTBeTCTBeHHO HMeeM IIR = V l - n err , 
v z = vn-;; , r~e: 

1 
nerr = n -3 ~°Kor. (2) 

- 3¢l¢leKTHBHbiH noi<a3aTenb emma, BKJ110'1arou.ntif rp~HeHT :meKTpH'Ie

CI<oro llOJI.II 3ap.II~OB, HH~yQHpoBaHHbiX KOJibQOM Ha CTeHI<ax KaMepbl/5/. 

06paTHM BHHMaHHe Ha MHO)I(H'fem, 1/3 B ¢lopMYJie (2), H3·3a. KOTOporo, 

npu BbmonuenHH ycnoBHR (1), n err> (2/3) ~n Kor npeBbiWaer yi<asau
Hbie pe30HaHCHbie 3Ha'leHH.II. 

. 8tr~>t!!:ii1t'lirihi\ slflf£:1:' 
@ 061.e.llJUU!tulhlll HHCTHT}'T ll.lleplihlx HCcne.aoaaHHii .lly6Ha, 198J •l~Jf!i~X ~U:C .'le.IIOB/l!l~ 
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B TO :lKe 'apeMH 6Lmo no.o;Me'leHd81 , 'ITO HeJIHHeHHOCTb CHJI, .o;eiicray

IOUUiX Ha ::meKTpoHbl CO CTOpOHbl HaKOWieHHbiX B KOJibUe HOHOB, Cyi.UeCT

BeHHO yMeHblllaeT poCT aMWIHTY.D;bl KOJie6aHHH npH npoXO)K)J;eHHH pe30HaH

COB c yMeHbllleHHeM noKa3aTenH cna.o;a. Hcxo.o;a H3 3Toro 6bm npe.o;no:lKeH 

cnoco6 pa3pellleHHH YKa3aHHbiX npoTHBOpe'IHtf, 3aKJIIO'IaiOLUHHCH B TOM, 

'IT06bi, C:lKHMaH KOJibUO B Y3KOH MeTaJIJIH'IeCKOH KaMepe, KaK MO:lKHO )J;OJib

llle .o;ep:lKaTb noKa3aTenb cna.o;a a KopH.o;ope 0,36 < n < 0,64 H CHH:lKaTb 

ero TOJibKO nOCJie Toro, KaK 6y.o;eT HaKOnJieH HOHHbiH 3apH.o;, .D;OCTaTO'IHbiH 

.n;na nepeceqeHHH pe30HaHCOB 6es cymecrneHHoro yaenH'IeHHH pa3Mepoa · 

KOJibUa 171 • 

B Kpyr aonpocoa, CBH3aHHbiX c 4>opMHpoBaHHeM HHTeHCHBHbiX :meKT
poHHbiX KOJieU, BXO.D;HT H npo6JieMa nonepe'IHbiX HeyCTOH'IHBOCTeH Ha co6-

CTBeHHbiX MOLJ;aX KaMepbl KaK 06'beMHOrO pe30HaTopa. B OTJIH'IHe OT npo

)J;OJlbHbiX KOJie6aHHH H36e:lKaTb pe30HaHCHOH HeyCTOH'IHBOCTH nonepe'IHbiX 

Kone6aHHti c6JIH:lKeHHeM cTeHOK KaMepLI He y.o;aeTcH 1111 . Hccne.o;oaaHHH, 

BblllOJIHeHHbie B /8/ , noKa3aJIH, 'ITO 3Ha'leHHH .o;o6poTHOCTeH Q )J;OCTaTO'IHO 

BbiCOKH (Q = 300 ..;- 600), no KpaHHeii Mepe Ha HH31IIHX E-Mo.II:ax a qa

CTOTHOM .II:Hana30He f ~ 1 rru, n03TOMy )J;JIH o6ecne'leHHH ycTOH'IHBOCTH 

Koneu c Ne = 1ol3 Tpe6yiOTCH CJIHlllKOM 6onbume 3HatieHHH 3HepreTHtie

cKoro pa36poca ~/E :2: 8%. 
0.II;HaKO, KaK 6y.o;eT noKa3aHO HH:lKe, H B 3TOM CJiyqae HaKOWieHHe 

HOHHOrO 3apH.o;a HrpaeT cyi.UeCTBeHHYIO nOJIO:lKHTeJibHYIO pOJib, CHH:lKaH 

poCT aMWIHTy.D;bl KOJie6aHHH BWIOTb )J;O nOJIHOrO 3aKpbiTHH HeyCTOH'IHBOCTH. 

B HacToameli pa6oTe npHBe.n;eHbi pe3yJibTaTLI, Hccne.o;oaaHHti npoxo:lK

.II:eHHH napaMeTPH'IeCKOrO Pe30HaHCa H B036V:lKlleHHH HeVCTOH'IHBOCTH aKCH

aJibHbiX KOJie6aHHH Ha nepaoH a3HMYTaJibHO-HeCHMMeTpH'IHOH MO.II:e KaMe

phi, a TaK:lKe Ha6JIIO.D;eHHH pa.o;HaJibHOH npeueccHH KOJibUa. 

1. CPE,lJ;CTBA ,lJ;HArHOCTHKH 

H YCJIOBHH H3MEPEHH:A 

3axaa'leHHbiH 3JieKTpoHHbiH TOK JA H3MepHJica .o;aT'IHKaMH 
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HHAYK

UHOHHoro THna, yCTaHOBJieHHbiMH CHapy:lKH MeTaJIJIH'IeCKOH BaKYYMHOH 

KaMepbi, qepe3 100 MKC noCJie HH:lKeKQHH. lloTepH 'laCTHU BHyTpH 3TOrO 

HHTepaaJia BpeMeHH OTpa6aTbiBaJIHCb .o;aT'IHKaMH He nOJIHOCTbiO. 003TOMY 

HH$OpMauHH 0 TOKe 3JieKTpOHOB KOJlbUa HMeeT HeKOTOpyiO norpelllHOCTb. 

0 )J;OJIHX nOTepHHHbiX H "Bbl:lKHBlllHX" 3JieKTpOHOB Ka'leCTBeHHO MO:lKHO 

6bmO cy.o;HTb no CHrHaJiaM <1>3Y BO BpeMH noTepb H TaK Ha3biBaeMOH "o6-

paTHOH" BbiCa.D;KH (Uy 06 ) npH pa3pyllleHHH KOJibua BO BpeMH pa3:lKaTHH. 

KOJIH'IeCTBeHHbie H3Me~HH 'IHCJia 3JieKTpOHOB B KOJibUe Ha KOHe'IHbiX 

pa.o;eycax c:lKaTHH npoao.o;HJIHCb c noMOI.UbiO HK-.o;aT'IHKOB cHHxpoTpoHHoro 

H3Jiy'leHHH (CH) 110• 11/ • 

)J;HarHOCTHKa no CH no3BOJIHJia TaK:lKe H3MepHTb pa3Mepbi nonepeq

Horo Ce'leHHH KOJlbUa/ll/ B KOHe'IHOM COCTOHHHH (.II:HCCeKTOpbl) H, no 

YlllHpeHHIO KOHyca CHHXpoTpoHHOrO H3Jly'leHHH, onocpe.o;OBaHHbiM o6pa30M 

Cy.D;HTb 06 HOHax, HaKOnJieHHbiX B KOJibUe/ 1 21 

2 

BbiCOKO'IaCTOTHLie CHrHaJibi, CBH3aHHble c KorepeHTHbiMH Kone6aHHHMH 

KOJibUa, perHCTpHpOB8JIHCb C nOMOI.UbiO Bq·aHTeHH H CeJieKTHBHOrO MHKpo

BOJibTMeTpa SM\L8 c nonocoii nponycKaHHH 120 Kru. 

OTMeTHM CJie.D;yiOI.Uee o6cToHTenbcrno. H3MepeHHH, npoae.o;eHHble 

nO.D;BH:lKHblM MaHOMeTpH'IeCKHM .D;aT'IHKOM OTKpbiTOrO THna, noKa38JIH, 

'ITO B .D;aHHOH cepHH 3KCnepHMeHTOB B ueHTpaJibHOH o6JiaCTH KaMepbl a.o;

re3aTopa (R ~ 20 eM) .o;aaJieHHe ocraTo'IHoro ra3a 6Lmo ae MeHee PMtH= 
= 2,5 • 1Cr7 Topp. B 3THX yCJIOBHHX ( oco6eHHo c y11eToM HanH'IHH a cneKTpe 

TH:lKeJibiX COCTaBJIHIOI.UHX opraHH'IeCKOrO npoHCXO)K)J;eHHH) npoHCXO.o;HJIO 

6biCTpoe HaKOWieHHe O.o;H03apH.o;HblX HOHOB B KOJibUe, TaK 'ITO, COrJiaCHO 

oueHKaM, 11epe3 2 ..;- 2,5 Me noCJie HH:lKeKUHH ( R ::::. 10 eM) .o;on:lKHa 6b1Jla 

)J;OCTHraTbCH 3apH.o;OBaH HeHTp8JIH3auHJ'I. 003TOMy B HallleM CJiy'lae BapHa

UHH 'IHCJia HOHOB 6LIJia B03MO:lKHa npaKTH'IeCKH e.o;HHCTBeHHblM cnoCOOOM -

H3MeHeHHeM N8 • 3KcnepHMeHTbi no.o;rnep.zumH no, nocKOJibKy npH .o;anbHeH

llleM yBeJIH'IeHHH .D;aBJieHHH Mbl Ha6JIIO.D;8JIH HeKOTOpoe OCJiaMeiiHe 3$$eK

TOB, CBH3aHHblX C npoCTpaHCTBeHHblM 3apH.o;OM HOHOB, 'ITO rOBOpHT 0 )J;OCTH-

:lKeHHH 6on&lllHX 3Ha'leHHH 17. 
1 MarHHTHaH CHCTeMa a.o;re3aTopa KYTH-20 6Lma Mo.o;epHH3HpoaaHa 
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TaKHM o6pa3oM, 'IT06LI no.o;.o;ep:lKHaaTb n Ha ypoaHe ~ 0,5 .o;o pa.o;eyca 

R"' 10 CM npH C:lKaTHH B 'leTblpeX CTyneHHX. llpH C:lKaTHH B TpeX CTyneHHX 

yMeHbllleHHe nOKa3aTeJIH cna.o;a Ha'IHHaJIOCb C pa.o;eyca - 15,5 CM. 

2. OAP AMETP~ECKH:A PE30H AHC 

B uenax npoaepKH npe.o;noJio:lKeHHH o BJIHHHHH HeJIHHeHHOCTH HOHHLIX 

CHJI Ha npoHCXO)K)J;eHHe pe30HaHCa 2Qz = 1 (3.D;ecb H .o;anee )J;JlH 0003Ha'le

HHH llaCTOT KOJie6aHHii 3JieKTpoHOB C y'leTOM )J;eHCTBHH HOHHblX CHJI 6y.o;eM 

noJib30BaTbca: Qz= ..jnetf + Q~1 ; QR = ..jl -neft + Q11 ) KOJibUO c:lKH

Manocb B Tpex CTyneHHX MarHHTHOH CHCTeMbi a.o;re3aTopa 6e3 BKJIIO'IeHHH 

OKOHe'IHOH, 'leTBepTOH cryneHH. llpH 3TOM MHHHM8JlbHbiH pa.o;HyC KOJihUa 

COCTaBJIHJI Rmin · = 10 CM, a napaMeTpH'IeCKHH pe30HaHC npoXO.o;HJICH npH 

R < 14,5 CM. 

BLIOOp TaKOH CXeMbl onLITa )J;HKTOB8JICH KaK CTpeMJieHHeM COKpaTHTb 

)J;JIHTeJibHOCTb MarHHTHOrO UHKJia no coo6piDKeHHHM, CBJ13aHHbiM C BaKyy

MOM, TaK H :lKeJiaHHeM CHH3HTb BJIHHHHe HCKa:lKeHHH D -TpaeKTOpHH ( 3a

BHCHMOCTH D OT BpeMeHH Ha pa.o;eyce KOJibUa) BCJie.D;CTBHe nepeXO.o;HbiX 

npoueccoa Ill TOKOB, 'Haae.o;eHHbix a creHKax KaMepLI, Ha HHTepnperauHIO 

pe3yJibTaToa 3KcnepHMeHTa. B HallleM CJiyqae a HHTepecYJOIUYIO o6naCTb 

3Ha'leHHH noKa3aTenH cna.o;a n 5 0,25 KOJibUO nona.o;ano 'T.fepe3 -400 MKC 

noCJie BKJIIO'IeHHH TOKa TpeTbeH CTyneHH, T .e. npH 3Ha'IHTeJibHO CHH:lKeHHOM 

ypoaHe HaBe.o;eHHbiX TOKOB (xapai<TepHoe apeMH nepexo.o;HbiX npoueccoa 

COCTaBJIJieT ·- 100 MKC) • 

B 3KcnepHMeHTe $HKCHpoaanHcb BeJIH'IHHbi TOKa 3JieKTpoHoa no 

nOKa3aHHHM HHAYKUHOHHblX .D;aT'IHKOB H TOKa TpeTbeH czyneHH B MOMeHT 

nOHBJieHHH BCllhllllKH TOpM03HOro H3Jly'leHHH npH npOXO)IC)J;eHHH pe30HaHCa. 
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Puc. 1. 0CijWI/102paMMbl CU2Hll/IQ 

OeTeKTOpa TOpM03H020 U311y'leHW! 

(eepxHuu IIY II) u roKa rperbeu 

cryneHu. Pa3eepTKa 200 MKcjoe.tl. 

0,35 

0.30 

.. ~ ~ .,-. IQ ~ "'--"" ~ 025i I ~ 
~~~ 

' 0,20 
~ 

0.15 

2 3 4 5 

J3 f><AI 

Puc. 2. 3aBUCUMOCTb nOKQ3QTe.tlR cnaoa HQ 

paauyce KOII b!4a or roKa rperbeu cryneHu. 

Ha puc . 1 npe.o;cTaBJieHbi THnH'IHbie ocuHJinorpaMMbi, aHa puc. 2- pactieTHaR 

3aBHCHMOCTb nOKa3aTeJIR cna.o;a Ha pa.o;uyce KOJihUa OT COOTBeTCTByiDlllero 

3TOMY pa.o;Hycy TOKa TpeTheH cryneuH (3aillTpHX.OBaHHaR OfiJiaCTb) . 

Heonpe.o;eneHHOCTh no n o6ycnoaneaa B03MO)I(}{biM aecooTaeTCTBHeM Me)f(JJ.y 

)];aHHbiMH, 3aKJia)];b!BaBillHMHCR B pactieT , H HX peaJibHblMH 3HatieHHRMH B 

3KcnepHMeHTe. HaH6oJiblllHH BKJIM B 3TY Heonpe.o;eneHHOCTb BHOCHT pa36poc 

pa.o;HyCOB Ha'laJibHbiX opfiHT H aficOJIIOTHaR norpelllHOCTb H3MepeHHR TOKOB B 

. KaTylllKax cryneHeH C)l(aTHR. KopH.o;op · non, noKa3aHHbiH Ha puc . 2, co

OTBeTCTBYeT pa3fip6cy pa.o;HyCOB Ha'IB.JlhHbiX opfiHT B ,lJ;Hana30He OT 33 .0:0 36 
CM H OTKJIOHeHHRM TOKOB OT H3MepeHHbiX 3HaqeHHH Ha :! 5%, 'ITO no o6oHM 

napaMeTpaM npHMepHO BTpoe npeBbllllaeT COOTBeTCTByiDlllHe cpe.o;HeKBa)];

paTH'IHble OTKJIOHeHHR. llyHI<THpHaR BepTHKaJibHaR qepTa COOTBeTCTBYeT 

nepBoMy no BpeMeHH nHKy TopM03Horo H3JiyqeHHR Ha puc. 1. BH.o;Ho, 'ITO ero 

npHtiHHOH, CKopee acero, RBJIReTCR pe30HaHC 2 v z + v R = 2. BTopoii nHK 

nepeMelllaJICR BO BpeMeHH TaK, 'ITO MOMeHTy ero noRBJieHHR COOTBeTCTBOBaJI 

TOK TpeTbeH cTyneHH a HHTepaane 2,9 ~ 5,9 KA. Ha puc . 2 na 30Ha orpa

HHqeHa cnnolllHbiMH aepTHKaJihHbiMH JIHHHRMH. HeTpy.o;uo 3aMeTHTh, 'ITO ee 

aaqano xopolllo coana.o;aeT c pe30HaHCOM 2vz = 1. obiJIO o6uapy)l(eHo, 'ITO 

BeJIH'IHHbl J A H J 3 B MOMeHT nORBJleHHR nHKa TOpM03HOrO H3JiyqeHHR 

KOppeJIHpyiOT Me)l()];y C06oH (CM. OCUHJIJIOrpaMMY pHC. 3 H KOppe

JIRUHOHHbiH IlJIOT pHC. 4). 11cnOJib3YR ,lJ;aHHble pHC. 2 H pHC. 4, nOJIY'IHM 

KOppeJIRUHOHHYIO 3aBHCHMOCTb Me)f(JJ.y BeJIH'IHHOH TOKa no HH.O:YKUHOHHbiM 

.o;aTt{HKaM H 3HaqeHHeM nOKa3aTeJIR cna.o;a B MOMeHT npoXO)f(JJ.eHHR pe30HaHCa 

np83 • . (PHC. 5). 0rKJioHeHHR no J A COOTBeTCTByiDT OfiJiaCTRM ycpe.o;HeHHR 

3KCnepHMeHTaJibHblX TOt{eK, a pa3fipoc no n - .O:BYM CTaH.o;apTHl>IM OTKJIO

HeHHRM C yqeTOM KaK CTaTHCTHqecKOH, TaK H CHCTeMaTHqecKOH ' norpelll

HOCTeH. TaKHM o6pa30M, pe3oaaacuoe 3Haqeaue noKa3aTenR cna.o;a Koppe-
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Puc. 3. 0cijWI/102paMMbl OeTeKTOpa 

TOpM03H020 U3./Jy'leHUR U TOKQ TpeTfr 

eu cryneHU. Ceepxy BHU3.' J .A = 85 A; 
JA = 145 A; Jn = 163 A. Pa3eepr

Ka JOO MKCjOe.tl. 
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-1 (A) 

Puc. 4. Koppe.tl.RI4UOHHaR 3aeucUMOCTb 

MexVy HQIIQ/IbHblM TOKOM 3JieKT[JOHOB 

KO/IbijQ U TOKOM rpeTbeU cryneHU 8 MO

MeHT nepece'leHW! pe3oHaHca 2 Q Z = 1. 

JIHpyeT C HHTeHCHBHOCTbiO KOJibUa, yMeHblllaRCb C ee poCTOM TaK, 'ITO BeJIH

tiHHa Q:i = 0,25 - npe• )];OCTHraeT 3HaqeHHR Q2 i = (8 :! 3) • 10-2
• 

... v 

6 
e ma&. 

QqeBH.o;HO, t{TO 3JieKTpoHHbUI 3apR.o; npHBO)];HJI bl K OOpaTHOMY 3qxpeKTy, 

H, CJie,lJ;OBaTeJibHO, npHtiHHOH nORBJieHHR nonyt~eHH~H 3aBHCHMOCTH '\!uP A) 
RBJIRIOTCR HaKOnJieHHbie B KOJibUe HOHbl. 0cHOBHOH OCOfieHHOCTbiO 3KCnepH

MeHTaJibHbiX )];aHHbiX RBJIReTCR TO, t{TO C poCTOM HHTeHCHBHOCTH KOJibii,a 

pe3KO yMeHblllaiOTCR DOTepH 'laCTHU B pe30HaHCe. llpH MaJIOH HHTeHCHBHOCTH 

DOTepH COCTaBJIRIOT 100% H B pe3YJibTate 3aBHCHMOCTb tiHCJia "Bbi)l(HBillHX" 

3JieKTpOHOB ( Uy ofp.> oT J A HMeeT xapaKTepHbiH noporoa&IH xapaKTep 

(pHC. 6). lloporoaoe 3HaqeHHe JA "" (100 ± 10) A DOKa3aHO TaK)l(e Ha 

pHC. 5 B BH.o;e 3alllTpHXOBaHHOH ofinaCTH. 

5 . /. 
~· 1 ' I ~I 

--..4 I 
~ i' 

~] ~ + ~3 

Lf I 

\,. 1 ~ ', ++ )o2 ;· ~ 

1 ~ 
0.1St I ~ I 

&! ~ 100 120 140 160 110 • 
J, (A) 40 

Puc. 5. 3aBUCUMOCTb pe30HflHCH020 3Ha-

'leHUR ~Ka:JQTe.tl.R cnaOa (OII.R 2Qz= 1) Puc. 6. 3aeucUMocn Uy or ToKa 
ocp, • 

OT JA• 3/leKTpGHOB KOJibijQ. 

: 5 



0,15 0.17 
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Puc. 7. 3tJOIIIOZIL{JI pac'lembiX KPUBbiX 

CTQZIUOHapHbiX a.Mn.tiUryO. J- Q:i "' 0; 2-
Q~i "' 2n 1 "' 0,04; 3- Q:i "' 0,08. 

Bee npHB~eHHbie 3KcnepHMeH

T8JlbHbie ,ll;aHHbie noJiyllaiOT 06'bHCHe

HHe npH ecTecTBeHHOM npe,o;nOJIO)f(e

HHH, lfl'O HOHHbiH 3apH.o;, HaKOnJieH

HbiH B KOJibl.le, B03paCTaeT C poCTOM 

HHTeHCHBHOCTH 3JieKTpoHOB. 3<P<PeKT 

uoHHoro 3apH.o;a HJIJIJOCTpupyerca 

pHC. 7, Ha KOTOpOM nOKa3aHa 3BOJIJO· 

J.lHH KpHBbiX CT~OHapHbiX aMnJIHTy,o; 

npu H3MeHeHHH Q ; 1 • 3ToT 3<P<PeKT 

aHaJIOrH'IeH BJIHHHHJO C06CTBeHHoro 

3apH.o;a 11HCTO 3JieKTpOHHOrO K0Jib

Qa/l4/ , OTJIH'IaHCb HanpaBJieHHeM ,o;e

<PopM~H KpHBbiX H, COOTBeTCTBeHHO, HanpaaJieHHeM 6JiarOnpHHTHOrO 

npOXO)f(,ll;eHHH pe30HaHCa. IJpu MaJIOM liHCJie HOHOB HJIH HX OTCyTCTBHH 

nOJIOCa pe30HaHCa 2Q z "' 1 He.o;e<PopMHpOBaHa, H, BCJie,ll;CTBHe HeorpaHH'IeH

HOrO poCTa aMnJIHTy,ll;bl KOJie6aHuH, Ha6JIJO,o;aeTCH nOJIHaH noTepa 'laCTHJ.l 

n~'IKa (30Ha 1 puc. 5). IJpH ,ll;OCTH)f(eHHH nonp~KH K KBa,o;paTy 'laCTOTbl 

Q';,, "~- & 2n. (n. - aMnJIHTy,o;a nepaoli raPMOHHKH noKa3aTeJIH cnana) 

pe3oii8HcHaH nonoca "3aKpbiBaeTCH"' XOTH H Ha OOJibWOM ypoaHe aMnJIH

Ty,o;, lfl'O 3KCnepHMeHT8JlbHO Bblp~eTCH B nOHBJieHHH nopora no HHTeHCHB

HOCTH. ,[{aJihHeHwee YBeJIH'IeHHe JIHHeHHOrO C,ll;BHra llaCTOTbi npHBO,ll;HT 

K TOMY, lfl'O HeJIHHeHHOCTb ace 6onee orpaHH'IHBaeT poCT aMnnHTy,ll;bl B pe-

30HaHCe. Ha OllbiTe 3TOMY cooTaercTayer yMeHbWeHne noTepb. BeJIHliHHa 

Q2 
H3 3KCnepnMeHT8JlbHbiX ,ll;aHHbiX MO)f(eT 6biTb OI.leHeHa JIHWb CBepxy: ei nop 

2 
Q ei nop J A nop Q2 <:: O,O·L 

ei max '"' (3) 
JAmax 

CooTaeTCTBYJOmaa OI.leHKa aMnnHTy,o;hi rapMOHHKH n 1 ~ 0,02 corna

cyeTca C pe3yJihTaTaMH MarHHTHbiX H3MepeHuH B CXO,li;HOH yCTaHOBKe/l/ • 

HaKOHel.l, XOTeJIOCb 6bi OTMeTHTb, lfl'O H8JIH11He nHKa noTepb B "HecMe

IlleHHOM" pe30HaHce 2vz + vR "' 2 u Ha6JIJO.o;aiOmeroca He6onbworo nnKa 

TOpM03HOrO H3JiytJ:eHHH B MOMeHT npOXO)f(,ll;eHHH n ~ 0,25 (XOTH OCHOBHOH 

CHrHaJI CMemaeTCH no BpeMeHH) CBH,ll;eTeJibCTByeT 0 TOM, 'ITO B KOJibJ.le 

acer,o;a eCTh rpynna 3JieKTpoHoa, HMeJOmux 6onhwue aMnnHTy,o;hi Kone6a

HHH. COOTBeTCTBeHHO OHH CJia6o CBH3aHbl C HOHHbiM OCTOBOM H llaCTOTa 

HX KOJie6aHuH nO'ITH He CMemeHa. 

6 

.. 

3. PE30HAHC AKCl1AJibHhiX KOnEEAHH:A 
HA COECTBEHHbiX MO,lJ;AX KAMEPhl 

IJpH C)f(aTHH KOJlbJ.la nepBbiMH H3 pe30HaHCOB Ha C06cTBeHHbiX MO,ll;ax 

KaMepbi npoxo.o;HTcH pe30HaHCbi aKCHaJibHbiX Kone6aHHH Ha Mo,o;ax Efmo (f -
11HCJIO y3JloB no a3HMYTY, m- no pa,o;uycy) • 3Tu MO,ll;bi HMeJOT HaHHH3WHe 

llaCTOTbl remo ' KOTOpbie cna6o 3aBHCHT OT paCCTOHHHH Me)f(,ll;y OOKOBbiMH 

CTeHKaMH H He MOryT 3a C'leT HX C6JIH)I(eHHH 6biTb BbiB~eHbi H3 pa6oqero 

.o;nana3oHa. ,[{na Hau6onee onacHOH MO,ll;bi E 119 H3MepeHHH Ha HeoTKa'laH

HOH KaMepe KYTH-20 ,o;anu 3HatJ:eHHH t~acToT 8/ r110 = 373, 383 Mrl.l 

(BBH,ll;y a3HMyTaJibHOH aCHMMeTpH11HOCTH KaMepbl noJIHpH3~0HHOe Bbl· 

po)f(,ll;eHne clurro) npu ,o;o6poTHOCTH Q110 ::: 660. Ycnoaue pe3oHaHca 

f (f - Q z ) = f n BhlllOJIHHeTCH Ha pa,o;uyce 
o "mo 

R pea.= 
c(3(f -Qz) 

21Tffmo 

f3 = (v8/c) - OTHOCHTeJibHaH CKOpOCTb llaCTHJ.l B ny11Ke; f
0
= (,9c/21TR) 

t~aCToTa o6pameHHH 3JleKTpoHa. 

(4) 

Ilpu Q z = 0,5 HMeeM ,li;JIH Rp83• 3HatJ:eHHH: - 6,4 u -6,2 eM. Ycnoaue 

ycroHliHBOCTH HMeeT au,o;* 

0 

Q2R 

fl' 2 
\---) l::i. + ~Q z 2: --~ (L)o 

}' 
(5) 

3,o;ecb ·~~ - HHKpeMeHT HeyCTOHliHBOCTH MOH03HepreTH11eCKOrO ny'IKa; 

~Qz"" Q 81 - pa36poc HeKorepeHTHbiX 11acroT, o6ycnoaneHHbm HeJIHHeH

HOCTbJO KOJie6aHuH /15/; (L)0 = 21Tf0 • 

Ha6JIJO.o;eHHH, npoa~eHHbie npu .uccn~oBaHHH C)f(aTHH KoJibua a qe

Tbipex cTyneHax, noKa3ann, uo ao36y)f(,ll;eHne KaMepbi Ha Mo.o;e E 110 npo

ucxo.o;HT, ao-nepBbiX, nocn~oaaTeJihHO Ha o6oux ypoBHHX pacmenneHHOH 

llaCTOTbi, 'ITO HJIJIJOCTpHpyeTCH OCllHJIJIOrpaMMOH puc. 8. IJpH HaCTpOHKe 

npueMHHKa Ha t~acToTy JIJ06oro H3 caTenJIHTOB Ha6JIJO.o;anca o.o;HH acnnecK 

Bq·aKTHBHOCTH. Ecnu qacToTa HacTpoHKH ycraHaanuaanacb a npoMe~oq

Hoe 3HaqeHne, TO Ha6JIJO.o;anoch ,o;ayxKpaTHoe nocne,o;oaaTeJibHoe no apeMeHH 

B036y)f(,ll;eHHe 3TOH 'laeTOTbi 3a CtJ:eT ,ll;OCTaTOliHO 60JibWOH WHpHHbl ( - 1,5Mrl.l 

no OCHOBaHHJO) CaTeJIJIHTOB. Bo-BTOpbiX, B036y)f(,ll;eHHe KaMepbi Ha paCCMaT-

* .atuf OOHOMepHbiX KOJie6aHUU HetiUHeUHaJI, 3a6UCUMOCTb llaCTOTbl OT a.Mn.tiUTyObl 

npu6oOUT K 6o11ee C/IOJICHOMY YCIIOIJUIO, tJeCbMa llYBCTIJUTetlbHOMY K KOHIC{JeTHOMY 

Buoy ifjyHKZIUU pacnpeiJeneHwr 3/leKTpOHOtJ no a.Mn.tiUTyiJa.M KOIIe6aHuu. B C/ly'lae iJtJyx 

CTeneHeU C60000bl onpeiJetiRIOIJ.IeU 116/IJieTCJI 3Q6UCUMOCTb 'lQCTOTbl Z·KOJ1e6tmuu 3/leKT

poHOIJ OT a.Mn.tiUTyObl UX paOuflllbHblX KOJie6aHUU. 
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Puc. 8. 0cl4WliiOZpaMMa tlMIIJIUTYObl 

BlJ-cuZHtllla Ha 11acrore 369 MF14. Pa3-

eeprKa 50 MKC/Oe.tl. 

pHBaeMOH MOAe npoHCXOAHJIO n~; 
B HHTepsane HHTeHCHBHOCTeH 1'10 ~ 
~ N

8 
~ 3 ·1012 eM (puc. 9, 10). 

5 

4 
Ci' 

Cll 

~ ~3 
~r::: 

::j~ 

fJtf + T \ 

i 1 
10 20 30 40 

U1o&p~ I BJ 
Puc. 9. 3a8UCUMOCTb aMIIJIUTYObl BlJ

cuzHtllla Ha 11acrore 371 MF14 ( 8epxHe

zo CQTe.ti/IUTa) OT UHTeHCU8HOCTU 3/leKT· 

[JOH08 . 

3aMeTHM, 'ITO H3MepeHHH N8, shmonueuHLie no MeToAHKe, H3no>KeHHon 
a ItO/ npHBO".RT K N = (4 2 + 1) • 1ol2 1 191 

• "" emax • -
Hanuque nopora CHH3Y o6ycnosneuo senutumou 3HepreTH11ecKoro 

6poca (!:J.y/ y ) . llpH TeOpeTH'IeCKOH OUeHKe y'ITeM, 'ITO CHJibHOe pacmen
neHHe 'laCTOT, CB.fl3aHHOe C aCHMMeTpHeH KaMephi, CHIDKaeT HHKpeMeHT 
rf npH6nH3HTeJibHO B J2 pa3 no CpaBHeHHIO C npHBeAeHHbiMH all/ • llpH
HHMa.R npH Bbl'IHCJleHHH HHKpeMeHTa CpeAHee pacCTO.RHHe Me)I(,D;y CTE!HKaMH 
h paBHhiM 0,1 oT pa,nuyca KaMephi H npeue6pera.R !:J.Qz WI.R N8 = 1012 , no
ny'IHM AJI.R ( !:J.y/ Y) ~ 3% B YAOB-
neTBopHTen&HOM cornacHH c pauee 
H3MepeHHbiM 3Ha'leHHeM/ g/ . 

llo Mepe yBeJIH'IeHHH 'IHCJia 3neKT· 
poHOB B KOn&ue H, COOTBeTCTBE!H· 
HO, . ·cHJihi HOHHOH $OKYCHpoBKH 
onpeAeJI.RIOI.l.(HM B nesou 'laCTH 
Bblpa>KeHH.R ( 5) CTaHOBHTC.fl CJia

raeMOe 6Qz, pacrymee BMecre 
c Q!1 . B TO >Ke speM.R pacreT 

Puc. 10. A6co/IIOTHaR Ktl!IU6po6Ka oe
TeKTopa ropM03Hozo U311y'leHUJI no 

nOKll3QHUJIM MOHUTOpa UHTeHCU8HOCTU 

KO/Ibija, U3Mep.RIOU4eZO MOU4HOCTb CUHX

{JOT{JOHHOZO U311YileHUJI . 

8 

5 

~ 
4 

~3 
<: 

21 

i I 
10 20 30 40 50 

U11o&p.4 (B) 

J 

H CpeAHee 3Ha'leHHe Qz = '1/ neff + Q;l , H B COOTBeTCTBHH C $OpMYnOH 
( 4) pe3onaucuoe 3Hat~euue PaAHYCa npu6nn>KaeTc.R K paAHycy BhiBOAHoro 
naTpy6Ka (6 CM). · llpH 3TOM K03$$HUHeHT CB.fi3H KOn&ua C KaMepoH pe3KO 
na,naeT. 3THMH npH'IHHaMH H o61>.RCH.ReTC.R HaJIH'IHe sepxuero npeAena no N

8
• 

4. 3nEKTPOHH0-110HHA.H .[(HllOJibHA.H 
HEYCT03qHBQCTb (3MEAKA) 

B pa6oTax 117 • ~ 81 coo6manoc& o ua6JIIOAeHHH 3neKTpoHHO·HOHHOH 
ueyCTOH'IHBOCTH THna "3MeHKa ", a B /.20/ - 0 perHCTpaQHH B 3KCnepHMeH
Tax ua KYTH-20 HHTeHCHBHhiX pa,nuan&Hhix Kone6auH8 3neKTpoHHOH KOM
noneHThi c t~acroTon - 20 Mru, HMeiOmux, no-BHAHMOMY, TY >Ke npHpoAy. 
OTMeTHM, 'ITO so scex nepe'IHCJieHHhiX cnyqa.Rx 3neKTpoHHO-HOHHbie Kom
ua yAep>KHBaJIHCh MarHHTHhiM noneM c MaJihiM noKa3aTeneM cnana. Cornac
uo nHHeHHOH TeopHH, B TaKOM none KOn&Ua CTaHOB.RTC.fl HeyCTOH'IHBbiMH 
npH MaJIOM 'IHCJie HOHOB, npH'IeM aMnJIHTyAa HX KOne6aHHH npeBbiWaeT 
aMnJIHTYAY KOne6aHHH 3neKTpOHOB H C03AaBaeMoe HOHaMH 3neKTpH'IecKoe 
none uesennKo. OAUaKo, ecnu 3aXBaT uouos npoucxoAHT so speM.R C>KaTHH 
a MarHHTHOM none c 6on&WHM n, To o6nacr& napaMeTpoB, a KoTopbiX 
B03MO>KHa HeyCTOH'IHBOCTh, 6yAeT AOCTHrHYTa nHWb nocne TOrO, KaK 6yAeT 
HaKOnJieH 3Ha'IHTeJibHhiH HOHHbiH 3ap.RA, C03AaiOmHH none C CHJibHOH HenH
HeHHOCTbi0 /7/ . MO>KHO O)I(HAaTh, 'ITO 3Ta HeJIHHeHHOCTb npHBeAeT K CTa6H
nH3auHH npeueccHH KOn&ua Ha ypoBHe MaJibiX aMnJIHTYA/lSI, a B03MO>KHO, 
H K nonHOMY nO,!UlBJieHHIO HeyCTOH'IHBOCTH 3a cqeT HHTeHCHBHOrO $a30BOrO 
nepeMeWHBaHH.R. 06 3<l><t>eKTHBHOCTH nocneAHero CBUAeTeJibCTBYIOT 3KCne
pHMeHThi, npoBeAeHHbie Ha ycKopHTene ATA119/ . 

0 TOM, 'ITO HOHbi AeHCTBHTeJibHO HaKaruiHBaiOTC.fl B 3neKTpoHHbiX 
KOn&Uax npH 60JibWHX 3Ha'leHHHX nOKa3aTeJI.fl cna,na, CBUAeTeJibCTBYIOT 
pe3yn&TaThi, H3JIO>KeHHble B ABYX npeAbl,li.YIUHX pa3AeJiax. 113MepeHHH sq-

6 

Puc. 11. AKC/4tlllbHble nporpWiu IIJIOTHocru 3/leKTfJOH08 KOIIb14a: a - 8 C/ly'lae CJICaTWI 

6 n .$. 0,2 ( 3 MM/Oe.tl); 6- CJICaTUe 8 n ":: 0,5 ( 2 MM/Oe.tl}. 

9 



aKTHBHOCTH KOJibUa H a HH3KHX 'llaCTOTax (s; fJn/ 2 )) nOKa3aJIO, 'liTO n pe

u eCCHH K OJibUa MO)f(eT B036y~aTbCR )J.OBOJibHO p aHO (Ha'IIHHaR C t "' 3 MC 

npH P= 2 ,5 • 10-7 Topp (n • 0,3 ~ 0 ,5 )) , AMnJIHTy .u.a CHrnana 6biCTpo B bl· 

XO)J.HT Ha nOCTORHHbiH y poBeHb, 'liTO caif.u.eTeJibCTByeT 0 HeJIHHeHHOM Ha

CbDUeHHH Hey CTOH'IIHBOCTH . AHanH3 c HHxpoTp(>HHoro H3Jiy'lleHHH C)f(aToro KOJlb· 

u a C n OMOI.UbiO )J.HCceKTopa ( pHC, 11) n oxa3bmaeT, 'liTO no CpaBHeHHIO c/.20 I 
aMnJIHTy,D.a KOrepeHTHbiX p a)J.HaJibHbiX KOJie6aHHii y MeHb W HJiaCb B 3 ~ 5 pa3 

H He n peBOCXO)J.HT 0,2 ~· CornaCHO TeOpeTH'IIeCKHM OUeHKaM aMnJIHTY.U.a 

K orepeHTHbi X KOJie6aHHii HOHOB ei.Ue M eHbWe. TaKHM o6pa30 M, OTcyTCTBYIOT 

3KCnepHMeHTaJibHbie CBH)J.eTeJibCTBa Toro , 'liTO 3JleKTpoHHO·HOHHaR " 3 MeHKa" 

3 aMeTHO yxy,D.WaeT napaMeTpbl K OJibUa HJIH n penRTCTBy er. HaKOnJieHHIO 

HOHOB , KaK 3TO 6biJIO B CJiyqae MaJibiX ll /17 , 18/ . , 

5 . nAP AMETPbi 9JIEKTPOHH0-110H HOr O KOJibl~A 
B KOHEliHOM COCTOHHJ111 

llepece'lleHHe pe30HaHCOB O)J.HO'IIaCTH'IIHbiX H KOrepeHTHbiX aKCHaJib· 

HbiX KOJie6aHHii, B03HHKHOBeHHe pa)J.HaJibHOH npeueccHH RBJIRIOTCR CHJib· 

HbiMH B03MYI.UaiOIUHMH cpaKTOpaMH, KOTOpbie MOryT 3Ha'IIHTeJibHO yxy,D.

WHTb napaMeTpbi 3JieKTpoHHo·HOHHoro KOJibUa. O,D.Haxo n pH 'IIHCJie 3JieKT

poHOB , npeBbiWaiOI.UeM noporoaoe, :rroro He npoHCXO.D.HT. 

B nonb3Y Toro, 'liTO npoxo~eHHe napaMeTpH'IIecx oro pe30HaHc a :!Qz .. 1 

He COnpoBo~aeTCR pe3KHM OCJia6JieHHeM HOHHbiX CHJI, CBH)J.eTeJib CTBYIOT 

HX HeJIHHeHHbie 3cllcpeKTbi, npoRBJIRIOIUHeCR npH nepece'lleHHH KOrepeHT

HOrO pe3oHaHCa Ha Mo.u.e E 11 cpa3y )f(e acne.u. 3a n apaMeTpH11eCKHM pe3o

HaHCOM. 0 CpaBHHTeJibHO cna&M B03MYI.UeHHH HOHHOrO OCTOBa n pH 10)J.HO· 

qaCTH'IIHbiX pe30HaHCax roaopRT TaK)f(e 3aBHCHMOCTH nonywHpHHbi y r noaor o 

pacnpe,D.eJieHHH CHHXpoTpoHHOro H3Jly'lleHHH OT HHTeHCHBHOCTH KOJibl{a , 

noKa3aHHbie Ha pHc. 12. Pacryi.UaR KpHBaR cooTaeTcTByeT y aenH'IIeHHIO 

'IIHCJia HOHOB B KOJibUe, KOr,D.a pe30H8HC 2Qz = 1 nepeceKaeTCR CBepxy, 

a noTepH 3JieKTpoHOB HeBeJIHKH 

(pHc. 13a). lla.u.aiOI.UaR nony'lleHa B pe

)f(HMe, KOr)J.a H3· 3a H3JIOMa TOKa 

'lleTBepTOH cryneHH H COOTBeTCTByiO· 

IUHX nepexo,D.Hblx npoueccoa, no-BH· 

)].HMO My, npoHCXO)J.HJIO MHOrO KpaTHoe 

npoxo)f()J.eHHe :rroro pe30HaHca (noTe

pH npH 3TOM pe3KO B03paCTaJIH, 

pHC. 136). 

Puc. 12. llo11ywupuna Ha 11011Y8biCOTe 
yZilo8ozo pacnpeoe;reHuJI CH 8 3aeucww
CTU OT UHTeHCU8HOC7U KOIIbija. 

10 

40 

136 
-!.32 
c$ 

28 

:ar. 
lH/i',,f-U-1 

5 10 30 35 

Puc. 13. 0Ci4UIIIIOZpaMMbi cuZHil/108 OeTeKropa, TopM03Hozo u3/iy'leHUJI u TaKa 'leT8eprou 
cryneHu CJtCa7UJI. Pa38epTKa 1 Mcfde;r. 

OTMeTHM TaK)f(e, 'liTO .U.aHHbie pHc. 12 TaK)f(e no3BOJIRIOT onpe.u.enHTb 

MaKCHMaJibHYIO n o npaaKy K KBa,D.paTy 'llaCTOTbl aKCHaJibHbiX 6eTaTpoHHbiX 

xone6aHHM:: 

Q2 
ei 

(®~mas- afz min) R
2 

--;r-·---
z 

llpH acex H3MepeHHHX BeJIH'IIHHa &z 6Lma B npe.u.enax (3 ± 0,5 ) MM npH 

R = (4,1 ± 0 ,1) CM. 0Tcro.u.a nony'IIHM Q ~1 "" 0 ,16 ± 0 ,08 . 113 :rror o cne

.U.YeT, 'liTO 3Ha'lleHHe Q R .. ..j 1 - n + Q~1 = 1 nepece x aeTCR .u.o ,D.OCTH)f(eHHR 

KOHe'IIHOrO pa,D.Hyca KOJlbUa. llp H 3TOM Cyi.UeCTBeHHOrO yaeJIH'IIeHHR pa,D.H· 

aJibHOr O pa3Mepa KOJibUa He o 6Hapy)f(eHO, TaK )f(e , K aK H Ha y CTaHOBKe 
llK YTJ11 .l 1 . . 

B 3aKJIIO'IIeHHe OTM eTHM, 'liTO B HTor e npOBe,D.eHHbiX 3KCnepHMeHTOB 

He BbiRBJieHbl cpH3H'IIecKHe o r paHH'IIeHHH Ha B 03MO)f(HOCTb nOBbiWeHHR naf<a· 

MeTpoB cpopM HpyeMbiX K OJiel{. Pa3Mepbl Ce'lleHHR He TOJibKO He B03poCJIH / O/, 

HO ,D.a)f(e HeCK OJibKO yMeHbWHJIHCb. PaHee y)f(e OTMe'llanocb
1 91 

, 'liTO npH 

yaenH'IIeHHH 3Ha'lleHHR noKa3aTenR cna.u.a c n ::: 0,2 .u.o n = 0,5 3axBa'lleHHbiH 

TOK, COrJiaCHO n o Ka38HHHM HHAY KUHOHHbiX )J.aT'IIHKOB, B03poC B - 1 ,3 pa3a. 

B TO )f(e BpeMR HHTeHCHBHOCTb CJ:i C)f(aTOrO KOJibUa no nOK a38HHRM MOHHTO· 

pa /10/ B03poCJia 6onee 'lleM B)J.BOe. ·Coo TBeTCTBeHHO MaKCHMaJibHOe 'IIHCJIO 

3JieKTpoHOB COCTaBJIRe'f ( 4,2 ± 1) • 10 12 . 

BbiBO)lhl 

1. Onpe.u.eneH c.u.aHr 6eTaTpoHHbiX 'llaCToT ~i 3a C'lleT HOHHOH cpo xycH

poBKH. lloJiy'lleHHble 3Ha'lleHHH He npeBOCXO)J.RT - 0,1 Ha pa.u.eyce KOJlbUa 

R = 10 + 12 CM H -0,2 B C)f(aTOM COCTORHHH WIR MaKCHMaJibHOH HHTeH· 

CHBHOCTH KOJieu;. 

ll 



2. 3KcnepHMeHTaJibHO nOKil38.HO, 'ITO C poCTOM Q~i noTepH 'laCTifU 

B napaMeTpH'IeCKOM pe30Ha.HCe yMeHbWaJOTCII npH ero nepeCe'leHHH C yMeHb

WeHHeM noKil3aTenR cna.n;a. 

3. 06uapy:>Keao, 'ITO aeycTOH'IHBOCTb aa co6CTseaaoii MO,JJ;e Euo HMeeT 

MecTo TOJibKO s HHTepsane 3Ha'leHHii N 
8 

= (1 + 3) · 10 12 . HanH'IHe sepx

aero npe,D;ena OmiiCHReTCII C,IJ;BHrOM Cpe,D;Hero 3Ha'leHHII 'laCTOT aKCHaJibHbiX 

KOJie6a.HHH 3JieKTpoHOB H B03paCTa.HHeM HX HenHHeiiHoro pa36poca BCJie,JJ;

CTBHe HaKOnJieHHII HOHOB. 

4. }la.HHbie Ha6Juo,JJ;eHHII CBH,IJ;eTenbCTBYJOT 0 CTa6HJIH3~HH pa,li;HaJib

HOH npe~eccHH KOJibQa npH HaKOnJieHHH HOHOB s MarHHTHOM none c 6oJib

WHM noKil3aTeneM cna.na. 

5. 3<txl>eKTOB, npenRTCTBYJOIQHX ,IJ;aJibHeHWeMy yny'IWeHHJO napaMeT

poB KOJieQ, He o6aapy:>KeHO. 

ABTophi C'IHTaJOT csoHM AOJiroM Bbipll3HTb npH3HaTen&HOCTb coTpy,D;

HHKaM OHMO OHHH, o6ecne'IHBWHM so3MO:>KHOCTb npoBe,JJ;eHHR Aa.HHhix 

HCCJie,IJ;OBSHHH, B TOM 'IHCJie C.M.BHiicKOMY H r .B.}loJI6HJiosy' npo,D;enas

WHM 6on~owy10 pa6ory no nepeso,JJ;y MarHHTHOH CHCTeMbi a.nre3aTopa KYTH-

20 s pe:>KHM c:>KaTHR s 6on~owHx n ; B.A.lleTposy, aawe,JJ;WeMY omHMaJibHhiH 

pe:>KHM 3axsaTa; A.ll.CyM6aesy H A.A.Cl>aTeesy, KOTopbie nepsbiMH nony

'IHJIH no,JJ;TBep)I(,IJ;eHHe nOBbiWeHHII yCTOH'IHBOCTH KOJieQ C poCTOM HHTeH

CHBHOCTH. Mb1 6Jiaro,D;apHbl TaK:>Ke B.C.AJieKCaH.npoBy 3a JIJ06e3HO npe,D;O

CTaBJieHHYJO B03MO:>KHOCTb HCnOJib30B8.HHII nporpaMMbl paC'IeTa MarHHTHbiX 

noJieH H KOHCTpyKTHBHYJO KpHTHKY. 
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AneKcaxHH IOJ1. H .u.p. P9-88-424· 
HcCJie.u.oarume BJIHRHHR HOHOB Ha ycTOHtrnBOCTb 
3JieKTpOHHoro KOJibl~a npH C)f(aTHH B a.u.re3aTope KYTH-20 

3KcnepHMeHTaJibHO HCCJie,ZJ,OBaHbl npo~ecCbl npoXO)I(,!J,eHHR na
paMeTpHtreCKOrO pe30HaHCa aKCHaJibHbiX KOJie6aJIHH H B036y)I(.ZJ.eHHR 
~eJibHOMeTaJIJIHtreCKOH BaKyyMHOH KaMepbi a.u.re3aTopa KaK 06'b
eMHOro pe30HaTopa Ha nepBOH a3HMYTaJibHO-HecHMMeTpHt1HOH MO,ZJ,e 
KOJie6aHHH. lloKa3aHO, liTO C pOCTOM HHTeHCHBHOCTH KOJib~ noTepH 
traCTH~, o6yCJIOBJieHHbie napaMeTpHtreCKHM pe30HaHCOM, yMeHbllla
IOTCR npH ero nepecetreHHH c yMeHbllleHHeM noKa3aTeJIR cna.u.a 
MarHHTHOrO DOJIR, a HeycTOHtiHBOCTb Ha C06CTBeHHOH MO,ZJ,e 3a
KpbiBaeTCR. 06cy)I(.ZJ.eHHbie 3Ql~eKTbl 06'bRCHRIOTCR BJIHRHHeM HO· 
HOB, HaKOnJieHHbiX B KOJib~e. llo C,ZJ,BH)f(Ke pe30HaHCHOrO 3HatreHHR 
noKa3aTeJIR cna.u.a ,ZJ,JIR napaMeTpHtrecKoro pe30HaHca H ylllHpeHHIO 
yrnoaoro pacnpe.u.eneHHR CHHxpoTpOHHoro H3nytreHHR onpe.u.eneHbi 
nonpaBKH K traCTOTe aKCHaJibHbiX KOJie6aHHH. 

Pa6oTa BbmonHeHa a 06meHHCTHTYTCKOM HaytrHo-MeTO.U.Htre-

CKOM OT,!J,eJieHHH OHHH. 

Coo6weHHe 061.eJUIHeiDIOro HHCTHT)'Ta R,llepHWX Hccne.D.OB8101A.,lly6Ha 1988 

llepeBO.U. 0 .C .BHHorpa,ZJ,OBOH 

Alexahin Yu.I. et al. P9-88-424 
Investigation of Ion Influence on Electron Ring 
Stability during Its Compression in the KUTI-20 Aahezator 

Crossing of parametric resonance of axial oscillations is experi
mentally investigated as well as excitation of the adhezator metal va
cuum chamber as a resonant cavity at the first azimuthally asymmet
ric eigen-mode . .The increase in the ring intensity is shown to redu
ce particle losses in parametric resonance if it is crossed with the mag
netic field index decreasing and to supress the resonance instabi
lity of the chamber eigen-frequency. The discovered effects are 
related to the influence of ions stored in the electron ring. The elect
ron axial oscillation frequency shift due to the ion focusing is de
termined from the measured variation in the field index resonant 
value and in the angular distribution of synchrotron light. 

The investigation has been performed at the Scientifical-Methpdi
cal Division of High Energy Physics, JINR. 
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