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BoeBOJlHH M.A. H llP· 9 - 10266 

CxeMa onepaTHBHoro H3MepeHHSI aaHMyranbHOit aCHMMeTpHH 

MSI'HHTHOI'O nonS! CHHXp~830TpOH8 

0nHC8H8 CXeMa H3MepeHHSI 83HMYTBIIbHOH BCHMMeTpHH MBI'HHTHOI'O nOllSI 

CHHXpOcfla30TpOHa, BbinOnHeHHBSI HB IIHTerpallbHb!X MHKpOCXeMaX H llOnynpOBOJl

HHKOBblX np1160pax. 

·cxeMa n03BOllSieT 6e3 HapyrneHHSI pe>KIIMB yCKOpeHHSI B ycnOBHSIX Cllnb

HblX llOMeX C BbiCOKOH TO'IHOCTbiO (0,01 %) H3MepSITb OTHOCIITenbHyiO BellH'IHHY 

83HMYTBllbHOH HeOJlHOpOJlHOCTH MeJlneHHO pacrymero (c 'IBCTOTOH 0,1 ru) 
MSI'HHTHOI'O nonS! yCKOpHTenSI. 

Pa6oTa BbinOllHeHa B na6opaTOpHH Bb!COKHX auepi'HH OH.HH. 

Coo6me~He 06beAHHeHHOrO HHCTHTyTa HAepHMX HCC~eAOBaHHH 

,ny6Ha 1976 

c 1976 06-.e()uHeHHWU UHCauaya A()epHWXUCCJie()oeaHuii)ly6Ha 

.. 

Konhn;eBhie ycKopuTenu ;:J;OJI)I(Hbi o6na.n;a Th BhiCoKoii a3H

MyTaJibHOH o.n;Hopo.n;HOCThlO MarHHTHoro nom1 /1/. TaK, B 

CHHXpollJa30TpOHe OTKJIOHeHHe OT O,D;HOpO,D;HOCTH nOJUI no 

nepaoii rapMOHHKe Ha O,OB'?o npu II = 150 3 npHBO;:J;HT 

K B03HHKHOBeHHIO BhiHY)I(,D;eHHbiX KOJiefiaHHH 3aplDKeHHbiX 'la

CTHU C aMnJIHTY;:J;OH 6 CM / 2 /. 3TO OfiCTOHTeJibCTBO onpe,n;e

JIHeT HeOfiXO,D;HMOCTb BbiCOKOTO'lHOrO H3MepeHHH a3HMyTaJib

HOH aCHMMeTpHH H nepHO,D;H'leCKOrO KOHTpOJIH 3a HeH B 

npon;ecce ycKopeHHH. 

B OT,D;eJie CHHXpo4Ja30TpOHa H3rOTOBJieHa CHCTeMa one

paTHBHOrO H3MepeHHH a3HMyTaJibHOH aCHMMeTpHH MarHHT

HOrO nOJIH, KOTOpag n03BOJIHeT 6e3 HapyllieHHH pe)f(HMa 

ycKopeHHH B YCJIOBHHX CHJibHbiX noMeX C BbiCOKOH TO'l

HOCTblO /0,01'?o/ H3MepHTb OTHOCHTeJibHYIO BeJIH'lHHY a3H

MyTaJibHOH HeO,D;HOpO,D;HOCTH Me,n;JieHHO pacTy~ero /c 'la

CTOTOH 0,1 Ft~/ MarHHTHoro nong ycKopuTeJIH. 

CucTeMa H3MepeHHH a3HMyTaJibHOH acHMMeTpHH Mar

HHTHoro nOJIH CHHXpollJa30TpOHa COCTOHT H3: 

1/ BOCbMH H3MepHTeJibHbiX 06MOTOK, YJIO)f(eHHbiX no 

nepHMeTpy nomoca rnaaHoro MarHHTa TaK, 'ITO Ka)f(,D;hiH 

KBa,n;paHT OKa3biBaeTCH OXBa'leHHbiM ;:J;BYMH H,D;eHTH'lHbiMH 

OfiMOTKaMH; 

2/ JIHHHH CBH3H Me)f(,D;y H3MepHTeJibHbiMH BHTKaMH H 

3JieKTPOHHoii annapaTypoii, Haxo.n;Hmeiicg B 3ane ynpaane

HHH YCKOpHTeJieM; B I.J;eJIHX yMeHbllieHHH BJIHHHHH HaBO,D;OK 

Ha JIHHHIO CBH3H nocJie,D;HHH BblllOJIHeHa H3 CKpy'leHHbiX 

nap npOBO,D;OB C 3JieKTpOMarHHTHbiM 3KpaHHpOBaHHeM /Ka-

6eJIH Tuna KMM H TKIIB/; 

3/ 3JieKTPOHHOH annapaTyphl, npOH3BO,D;H~eH o6pa60TKY 

HHliJOpMai.J;HH H npe,n;cTaBJieHHe ee B HarJIH,D;HOH liJopMe; 

CTpyKTypHaH CXeMa CHCTeMhl npHBe,n;eHa Ha pUC. J. 
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B COOTBeTCTBHH C BblllOJIHJieMbiMH <)lyHK.QHHMH 3JieKTpOH
HaJI annapaTypa COCTOHT H3 .IJ.BYX qacTeH: aHaJIOrOBOH H 

ynpaBJIHIOUI,eii. 

K aua11oroaoii qacTH OTHOCHTCJI: HHTerparop (f) 
auaJioroabie KJIIO'IH / AKl-7-AK3/, <iJHJibTp HH3KHX qacroT 
/<l>Hqj, MaCIIITa6HbiH YCHJIHTeJib /YMc/. 

K ynpaBJIJIIOI.QeH ':laCTH OTHOCJITCJI: <iJopMHpoaa TeJIH /<l> 1, 
<1>2/, O.IJ.HOBH6paropbi Ja.IJ.ep:>KKH /CJl -7- CJ3, OBI/, cxeMbi 
ynpaaneHHH KJIIO':IaMH /CYl-7- CY3/, KJIIO'I CHHXPOHHJa.QHH 
KC 1 H HHBepTOpbi /M 1, 112/. 

CucreMa pa6oraer cJie.IJ.yiOI.QHM o6paJoM. 
C uaqaJIOM UHKJia /puc. 2/ H npHXO)J,OM CHHXpOHMllYJib

ca Ha BXO,lJ, CHCTeMbl llOCTynaeT pa3HOCTHbiH CHrHaJI C 
.IJ.BYX HJMepureJibHhix o6MOTOK. B Kaqecrae onopuoii Bhi6pa
ua o6MOTKa nonoBHHbi nepaoro KBa.IJ.paura. KuonKa nepe
KJIIO'IaTeJIH liT ,lJ,aHHOH 06MOTKH BKJIIO'IaeTCJI He3aBHCHMO 
OT CeMH OCTaJibHbiX, KOTOpbie CBH3aHbl ,lJ,pyr C .IJ.pyrOM 
/BKJIIO'IeHHe O,lJ,HOH npHBO,lJ,HT K OTKJIIO':IeHHIO OCTaBWHXCH/. 
TaKHM o6pa30M, HJMepeHHH MO:>KHO aecru no nonoauuaM 
KBa)J,paHTOB. 

CHHXpOHMllYJibC JanycKaeT C 31, HMllyJibC C KOTOporo 
qepeJ Hl nocrynaer ua CYl, KOTopaH OTKpbiBaer AKl, 
H pa3HOCTHOe HanpH:>KeHHe C H3MepHTeJibHbiX 06MOTOK no
)J,aeTCJI Ha BXO.IJ. HHTerpaTopa. KpoMe TOro, CHHXpOHMllYJibC 
JanycKaer CJ2, BOJ.IJ.eiicTBYIOIUHH ua CY2; AK2 JaKpbi
aaeTcH, npOH3BO,lJ,JI pa36JIOKHpOBKY eMKOCTH HHTerpaTOpa, 
H cxeMa pa6oraer B pe:>KHMe HHTerpupoaaHHH. 

ITo HCTe':leHHH BpeMeHH HHTerpHpOBaHHJI, onpe,lJ,eJIJie
MOrO llOJIO:>KeHHeM nepeKJIIO':IaTeJIJI 2I1 /53-7-656 MCOT Ha'laJia 
UHKJia/, AKl paJMbiKaercJI, OTKJIIO':IaJI BXO.IJ.Hoe uanpH:>Keuue 
or HHTerparopa. CxeMa ua YBT uaquuaer pa6oraTb a 
pe:>KHMe xpaHeHHJI HH<iJOpMa.QHH. 

ITo OKOH'IaHHH HMnyJibca c CJ2 AK2 OTKphlaaercH, 
6noKHpyH npu 3TOM eMKOCTb HHTerparopa. Hurerparop 
B03BpaJ.UaeTCJI B HCXO,lJ,HOe COCTOJIHHe. B Ka':leCTBe HH
TerpaTopa HCllOJib3yeTCJI npe.QH3HOHHbiH onepa.u;HOHHbiH ycH
JIHTeJib, pa3pa6oTaHHbiH )l..E.llOJIOHHHKOBbiM / 3/ • 

<l> 1, <1>2 H KC 1 cJiy:>Ka T <iJopMHpoaa TeJIHMH HMnyJibCOB .IJ.JIH 
oc.u;unnorpa<lJa H .u;u<lJpoaoro BOJibTMeTpa. 

5 



.""'z...,,..oen,ue ~ 
o. Ci.JNZIXJ~JJ,'--

oo .. ,:: 

HOIIPrvl:l'~l' "11 
1 

3CI'K ' 

51 uJI'II'pvmt>-•r•<>z -r--------------------+ 
~,..om-car 

I 
~· 1 IJ"'" IIO~a,•o ' 
" ,. U~KI'O . h 
(J 

j) 

eJ 

tc;;~ ..... - - t---U 
~jjp;,c~:cJi , r 

B# • .roa cztwo T 
»~ .. .~CJc 
&i:toiJ IJ~I'"U/X1. 

mo/X1 -Sl1.roiJ ~oo .... ~:; -tl 

~ bami'N C!J/ 
(WzoiJ fPO/)MU/)0· 

6a'"'/7Q (JJ.? 3) 
--

ul Bo::roa c:re"'c' 
30 a~p:>ICI<:v 

CJ3 

B01:roa o6 .. o-

l : 1 ' : : ' 
- ..5 MCitr 2tlt< 

1 J 
1 ------------------, 

tz h- n r• '' r' , " 
,, •• jl ·: :: :· 

~ . . ' ~ ' \ 1', •', I, I\ I, 1, 

Ya5,.,ce.-

lk!~ .. 
1..:..:-:-J 

1 /?$1'fC{'I.· 

II I 
1 J,5Mfflr: 

II , I 
, lf,5,.,m, 

T, I T 
' 5,51'1~~ 

l• ' I 
' 6.5- ' 

ylr 

I ' ' I 

' ' 6uopamooa 1 ---------'------1-.--~---------------
I I 1 I 

K) 

: :-.J : 
&tzoa tJHbefJI'KI h I ~ I poH2 

lll'fetrr I 
I I 
~-., I 

I 1 1 I 
--------- ~- - -1-- J..._- - .... - -- - - - - - - - - -

ft) 

I ' h ' I 

' I 

M) ~~~~~:t-Q 3/C'/)OHl "!!J1f!f hrinh 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

Puc. 2. Bpe.MeHHaJI ouazpa.M.Ma pa60111bl 3AeK111POHHOZO 6AoKa. 

6 

a 
iJ 

) 

Hanp1DKeHHe C BbiXO)l,a HHTerpaTOpa nOCTynaeT Ha BXO,II, 
ci>Hq, B Ka'leCTBe KOTOporo cny)f(HT CTpyKTypa 5- ro nop.R.,II,Ka 
qe6biiiieBa I 4/. 

ci>Hq C06paH Ha 2- X onepali,HOHHbiX yCHnHTen.R.X THna 
MAA-501 H HacTpoeH TaKHM o6pa3oM, 'ITO Hanp.R.)f(eHHe 
'laCTOTOH Bbiiiie 400 Til ocna6n.R.eTCH He Xy)f(e 'leM Ha 
60 OE/OeK, TaK KaK C 06MOTKH MarHHTa CHHXpo<iJaJOTpOHa 
HaBO,II,HTC.R. OCHOBHa.R. noMexa qaCTOTOH 600 T!l. 

Bb1XO,II,Hoe HanpH*eHHe c ct>Hq nocTynaeT Ha YMc c 
KOJ<iJ<iJHI.I,HeHTOM nepe,II,a'IH, CTyneH'IaTO MeH.R.IOIIJ,HMC.R. OT 10 
~0 1. /B 3aBHCHMOCTH OT nonO)f(eHH.R. nepeKnlO'IaTen.R. 2ll/. 
BBe.D.eHHe HJMeHHIOIIJ,eroc.R. Ko34xt>HUHeHTa nepe,II,a'IH B KaHan 
nuue:Huoro ycuneHHH o6ycnoBneuo HJMepeuueM 1\H/H He
JaBHCHMO OT ypOBH.R. MarHHTHOrO non.R.. 

~nH nony'leHHH KapTHHbl pacnpe,II,eneHHH aJHMyTanbuo:H 
aCHMMeTpHH Ha JanOMHHaiOIIJ,eM OCIJ,Hnnorpa<lJe He06XO,II,HMO 
cMeiiJ,aTb BO BpeMeHH Hanp.R.)f(eHHe ua BbiXO,II,e YMc. 

~nH noB: uenH cny)f(aT: C33 H OBI, 112,. CY3 H AK3. 
Bbi6Hpa.R. C nOMOIIJ,blO nepeKniO'IaTenH lll H3MepHTenbHYIO 

o6MOTKY, onpe,II,en.R.eM BpeMH BbiXO,II,a HMnynbca C33, Ja,II,a
Ba.R. TeM CaMbiM BbiXO,II,HOe uanp.R.)f(eHHe, KOHTponupyeMoe 
C nOMOIIJ,biO OCIJ,Hnnorpa<lJa. 

B Ka'leCTBe auanorOBbiX KniO'IeH HCnOnb3YIOTC.R. none
Bble TpaH3HCTOpb1 C H30nHpOBaHHbiM 3aTBOpOM THna 
Kll301/5/, YnpaBneuue auanoroBbiMH KniO'IaMH ocyiiJ,ecT
Bn.R.eTc.R. no CXeMaM, peKOMeH,II,OBaHHbiM B nHTepaType / 6/. 

B cxeMax Ja,II,ep*eK, <lJopMHpoBaTene:H H HHBepTopoB uc
nonbJOBanHcb MHKpocxeMbl 155-o:H cepHH H noneBble Tpau-
3HCTOpbl THna Klll03 / 7/. 

llpHHIJ,HnHanbHa.R. CXeMa JneKTpOHHOrO 6noKa H306pa)f(e
Ha Ha puc. 3. KoucTpyKTHBHO H3MepHTenbHbiH 6noK pa3Me
IIJ,eH B IIIaCCH lllli 160xl60 CTaH,II,apTa "BHIIIH.R.". 

B HaCTOHIIJ,ee BpeM.R. CHCTeMa HaXO,II,HTC.R. B 3KCnnyaTaiJ,HH, 
KOTOpa.R. noKa3ana ee BbiCOKYIO 34xi>eKTHBHOCTb, Y.D.06CTBO 
H Ha,II,e)f(HOCTb B pa6oTe. 

B JaKnroqeuue aBTOpbl C'IHTaiOT npH.R.THbiM ,II,onroM 
Bblpa3HTb 6naro,II,apHOCTb B.H.KyJueuoBy H H.B.OcunoBy 
3a MOHTa)f( CHCTeMbl. 
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