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BaCHillilllHH E.B., v!ccuHCKHil l:.E. 9-8056 

CxeMa BhiBoaa ycKopeHHoro ny'!Ka H3 cuHxpo<jla3oTpoHa 0115111 
C ·rpeMH OTKIIOHH!Ollllil\IU M8f'HHT8MH 

flpeJlilo:>IWHO C ITOMO!llb!O JlO!lOJJHHTeilbHOf'O 
1
cerrTyM-M8f'HHTa ITOBb!CHTb 

s<jJ<jleKTHBHOCTb Bh!BOJla ycKopeHHOf'O IIy'l.Ka C 94% i~O 99%, 

Coo6meuMe 06be,n~~ueuuoro HHCTMTyTa s.nepHbiX MCCJie,noaaHMI 

,ll,y6ua, 1974 

@1974 06M?OUHeHHbiU UHCIIfUIIfYII JIOepHbiX UCC/IeOoeaHUU ,4y6Ha 

Pa3pa6oTauua.JI B JIB3 cxeMa Me,D,neuuoro BhiBOJJ.a 
nepsuquoro nyqKa /I, 2 I noJBOnJieT c noMo~biO .D.BYX 
BHyTpeHHHX MarHHTOB BbiBeCTH -94'*' UHpKynupyiOI.I.{ero nyq
Ka. Benuquua noTepb onpe,D,en.fleTC.fl TOni.I.{HHOB cenTyMa
MaruuTa FM u uanuqueM B paJno~euuu noKaJaTen.fl non.JI 
npu BbiBO.D.e qneua n 2x 2 , B cunJ; lero qacTHUhl c aMnnu
TY.D.OB a 0 < 0,4 CM He BhiBO,D,.fiTC.fl l · 3<W!eKTHBHa.fl TOni.I.{HHa 
cenTyMa FM cocTaBn.JieT - 5 MM, qTo Bhi3Bano ueo6xo
JJ.HMOCTbiO nonyquTb ua BhiXOJJ.e cne.D.yJOI.I.{ero KBa,D,panTa 
OTKnoueuue nyqKa /\x = 35-40 eM, .D.nH Toro qTo6bl oTKno
ueuuhlu nyqoK nonan B 3a3op ueno,D,BH~uoro BhiBO.D.Horo 
MarnuTa BM. 

3<W!eKTHBHOCTb BhiBO,D,a MO~HO nOBhiCHTb, HCnOnb3Y.fl 
,D,ononnuTenhHhiH cenTyM- Mar nuT SM, OTKnou.JIJOIUHB no naB
mue B ero 3a3op qacTHUhl ua yron, .D.OCTaToqnhiB .D.n.fl 

o6xo,D,a cenTyMa MaruuTa FM. Tor,D,a cenTyM MaruuTa SM 
TOn~HHOB KOTOporo 6y,D,yT onpe,D,en.fiTbC.fl B 3TOM cnyqae 
noTepu, MO~eT 6b1Tb C,D,enaH ,D,OCTaToquo TOHKHM H3- 3a 
ue6onbmux TOKOB B SM. 

MaruuT CM uau6onee y,D,o6uo ycTanoBHTb so BTopoM 
npRMonuueuuoM npoMe~yTKe /a3HMYT BM/ ua paccTO.fiHHH 
+ 25 CM OT npO,D,OnbHOB OCH npoMe~yTKa, TaK KaK 3TO 
n03BOnHT, Bo-nepBhiX, npHMeHHTb B KaqecTBe MeXaHH3Ma 
nepeMe~euu.fl ru,D,ponpuBOJJ. MaruuTa 6blcTporo BhiBOJJ.a I 3 I 
H, BO-BTOphiX, HCnOnb30BaTb y~e Cyl.l.{eCTBYJO~YIO qacTb 
BhiBO,D,HOrO TpaKTa. lJT06bl nonyqHTb MaKCHMYM OTKnOHeHH.fl 
ua aJuMyTe SM , cl>aJy KBa,D,paTuquoro BOJMyl.l.{eHH.fl ueo6-
XO.D.HMO C,D,BHHyTb Ha 7T no OTHOWeHHIO K ci>aJe B03Myl.l.{eHH.fl 
B cy~eCTBYIO~eM JJ.BYXMarHHTHOM BapHaHTe. Ilocne OTKno
HeHH.fl B MaruuTe SM nyqoK npoxo,D,HT 1, 7 5 o6opoTa u no-
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na,!l.aeT B 3a3op FM . Ha puc. 1 noxa3aH BHA .Pa30BbiX Tpa
eKTOPHB qacTHII Ha a3HMyTax SM H FM B oxpecTHOCTH 

pe30HaHCa Vx = 2/3 ,!l.llJI llHHeapH30BaHHOrO ypaBHeHHJI, pac

CMOTpeHHOrO B 'j 4/ . 
ITpHcenTyMHaJI H onpe,!l.en.HJOll\aJI rpaHHu;y 3a6poca Ha 

a3HMyTe SM qacTHIJ;bl B Haqane BbiBO,!I.a o6o3HaqeHbl Ha 
pHCYHKe TOqKaMH a H b H B KOHIJ;e BbiBO,!I.a - TOqKaMH C H d . 
B pe3ynLTaTe OTKnoHeHHJI B MarHHTe SM TOqKH a H b 
OT06pa>KaiOTCJI B a, H b, · 83 pHCYHKa BH,!I.HO, qTO ,!l.llJI 
coBMe~u;eHHJI cPa30BbiX TpaeKTOpHB Ha a3HMyTe FM B pa3-
nHqHble MOMeHTbl BpeMeHH, yron OTKllOHeHHJI B MarHHTe 
SM ,!I.On>KeH pacTH B npou;ecce BbiBO,!I.a TaK, qTo6bl oTpe3KH 
a 'b 'H c 'd' Ha a3HMyTax SM H FM ne>KanH Ha O,!I.HOB np.HMOB. 
H3- 3a yBenHqeHHJI cxopocTH poeT a aMnnHTYA B TeqeHHe 
BbiBO,!I.a oTpe30K c 'd' Ha a3HMyTe FM cMell\eH B,!I.OnL 
cPa30BOB TpaeKTOpHH, qTO HeCKOllbKO yBenHqHBl:l.eT Tpe6ye

MYJO anepTypy MarHHTa FM • 
HcnonL3YJI pe3ynLTaTbl pa6oThl/4/ , MO>KHO nonyqHTL 

OCHOBHble napaMeTpbl paCCMaTpHBaeMOB CXeMbl BbiBO,!I.a. 
3HaqeHHe CeKCTYllOllbHOrO K03cPcPHIJ;HeHTa k 2 , He06XO,!I.HMOe 
,!l.ll.ft o6ecneqeHHJI rny6HHbl 3a6poca to. x

8 
B MarHHT SM B 

KOHIJ;e BbiBO,!I.a, paBHO: 

k2 = 
b !-. X s 

9rr x 2 
s 

/1/ 

r,!l.e x s- nono>KeHHe cenTyMa MarHHTa SM. 
B pe3ynLTaTe OTKnoHeHHJI B SM npHcenTyMHaJI qac

THu;a cMeCTHTCJI Ha a3HMyTe FM Ha BenHqHHY 

!-. X = !-. U COS 30 ° = t-, U y 3 , /2/ 

r,!l.e to. u - H3MeHeHHe yrnoBoii: xoop,!I.HHaTbl Ha a3HMyTe SM. 

(to. a= v to. x). ITpHHHMaJI to. x = 1,5 CM, Haxo,!I.HM cooTBeTCTByro
R 

ll\ee 3HaqeHHe yrnoBoro OTKnoHeHHJI B SM B Haqane BbiBO,!I.a 

l'.a:0,35 ..wpao. 
B pa6oTe /4/ 6blnH nonyqeHbl ypaBHeHH.H, onHCbiBaJOll\He 

,!I.BH>KeHHe Ha cPa30BOB llllOCKOCTH TOqKH, HaXO,!I.Jill\eBCJI Ha 
ropH30HTanLHOB BeTBH cenapaTpHCbl 
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Puc. 1. Buo f}ja30BbJX mpaeKmopuu Ha a3u..wymax SM u FM 
8 OKpeC11JHOC111U pe30HQHCQ v = 2/3. 

X 

dx 
dO 

3 
= T6 k 2 ( x2 - x ~ ) 

~ =0. 
dO 

/3/ 

HcnonL3YJI /3/ H npe,!l.nonaraJI, qTo TOqKH, npe,!J.CTaBnJIJOll\He 
OTKnoHeHHble B SM qacTHIJ;bl, ,!I.BH>KYTCJI Ha .Pa3oBoii: nnoc
KOCTH napannenLHO pa30MKHYTbiM BeTBJIM cenapaTpHCbl, 
HaXO,!I.HM nono>KeHHe cenTyMa MarHHTa FM: 

XF= (X
8
+X i cos60°+~ k2(x28 x~).l,75·2TT·COS60°+1'.X, /4/ 

BTopoe cnaraeMoe onHCbiBaeT npHpocT aMnnHTYAbl Ha 
yqacTKe oT SM ,!l.oFM /1'.0=1,75·2rr/. ITpH nonyqeHHH /4/ 
B CHCTeMe /3/ ,!I.HcPcPepeHu;Hallbl 3aMeHeHbl npHpall\eHHJIMH 
H npe,!l.nonaraeTCJI, qTo ,!I.BH>KeHHe .Pa30BbiX Toqex, He ne>Ka
lu;HX Ha pa30MKHYTb1X BeTBJIX cenapaTpHCbl, TaK>Ke OllHCbl· 
BaeTCJI CHCTeMOB /3/. 
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BenH'iHHa OTKnOHeHHB OT UeHTpa KaMepM 'iaCTHUM C 

MaKCHManLHLIM Ja6pocoM B FM /onpe,IJ.enBeTcB TO'iKOii 

d 'Ha puc. 1/ pasHa: 

XFI\'F ( x
5 

+ ;\xs) cos 60° + J, k2( X 5 + ~x5)~1 ,75 ·2rr· cos 60° + /5/ 

+ (uz+-~u)cos30°. 

Koop,IJ.HHaTM OC06MX TO'ieK X2 H U 2 B MOMeHT Ha'iana 

BMBO,IJ.a onpe,IJ.enBIOTCB npupaBHHBaHHeM nnoma.IJ.eii cena

paTpHCLI u nnoiQa.IJ.H, JaHHMaeMoii uupKynupyiOmHM nyqKoM 

nepe,IJ. BMBO,IJ.OM Ha HOpManHJOBaHHOH ~aJOBOH nnOCKOCTH, 

H COCTaBn.RIOT 10,8 CM H 6,2 CM COOTBeTCTBeHHO. 

HcnonLJYB /1-4/, Haxo,IJ.HM Tpe6yeMyiO anepTypy Mar

HHTa FM 

1 ( 1 '75 ·!\X " 2 2 /6/ 
;\XF= 2 ;\X -X

2
+ --2 -(2x 1\x. +!\X. +x 2)) + 

s 3xs s s " 

+ u2 cos30o 

Pa6o'ia.R anepTypa FM cocTaBnBeT :\ xF = 17 cM 121 . HJ 

3Toro ycnoBHB no ~opMyne /6/ onpe,IJ.emreTC.R ~ Xs= 16,2 CM. 
Tor,IJ.a JHa'ieHue ceKcTynonLHoro Ko3~uuueHTa k2 , Haii

,IJ.eHHoe H3 /1/, paBHO 0,007334 CM -I · llpH B0 = 10 Krc 
nony'iaeM b 2 = 0,0147 rc/cM 2 , 'iTO ,IJ.aeT cne,IJ.yiOmue 

JHa'ieHHB TOKOB o6MOTKH P2: i /R 0± 40 cM/ = 288 A, i I R<¢: 
±20 cM/ = 121 A. llpu 3TOM yron OTKnoHeHH.R B MarHHTe 

SM ,IJ.oJDKeH H3MeHBTLCB OT 0,35 MpaO B Ha'iane BMBO,IJ.a 

,IJ.O 1,65 MpaO B KOHUe. 

Pac'ieT, BbmonHeHHbiH no nporpaMMe MFIELD lsi,.. no-

3Bonun yTO'iHHTb nonyqeHHble BenH'iHHM. rny6HHa 3a6po

ca B MarHHT SM ,IJ.OJDKHa cocTaBn.RTb ~xs = 15,9 CM, 'iTO 

BMIIOnHBeTCB npH i /R 0 ±20 CM/=114 A, ifRo±40 CM/= 
=271 A. Yron OTKnoHeHH.Il B SM ,IJ.oJDKeH H3MeH.RTLC.R OT 

0,54 MpaO B Ha'iane BbiBO,IJ.a ,IJ.O 2,88 MpaO B KOHUe. Yron 

ocesoii TpaeKTOPHH ua sxo,IJ.e FM ocTaeTCB B Te'ieHRe 

BbiBO,IJ.a nOCTOBHHbiM, H no3TOMY OTna,IJ.aeT He06XO,IJ.HMOCTb 

H3Me8euuB nonB B MaruHTe FM . 
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KpoMe Toro, yron rrosopoTa a SM MO)I(HO MeH.IITL 

B Te'ieHHe BMBO,IJ.a TaKHM o6paJOM, 'iT06M IIOnO)I(eHHe 

rrpucerrTyMHLIX qacTHU Ha a3HMyTe FM 6blno rrocTO.IIHHbiM. 

Ha puc. 1 3TOMY cnyqaiO COOTBeTCTByeT ~30Ba.ll TpaeK-

TOpH.R C "d" B KOHUe BMBO,IJ.a. llpH TaKOM BpeMeHHOM 3a

KoHe HJMeHeHHB yrna rrosopoTa a SM 3~eKTHBHee uc

rronLJyeTc.R arrepTypa MarHHTa FM , 'iTO II03BOn.lleT He

CKonLKo ysenH'iHTb rny6HHY 3a6poca B SM • Pac'ieT, 

BMnonHeHHMii no nporpaMMaM MFIELD H FORM /6/, ,IJ.an 

cne,IJ.yiOIQHe JHa'ieHH.R OCHOBHMX napaMeTpOB. 

rny6uHa 3a6poca B SM COCTaBn.lleT 16,3 CM, 'iTO 

COOTBeTCTByeT i /R
0 

±20 CM/= 120 A, i /Ro ±40 CM/ =· 

==285 A. Yron OTKnoueHHB B SM .IJ.On)l(eH H3MeH.IITbCB oT 

0,54 ,IJ.O 2,73 MpaO. }.J;nB KOMIIeHCaUHH cymeCTByiOmero 

B 3TOM cny'iae HJMeHeHHB yrna Ha sxo,IJ.e FM none B HeM 

,IJ.On:>KHO BOJpacTaTb OT 2960 rc B uaqane BMBO,IJ.a ,IJ.O 

3070 rc B KOHUe j£ = 1,7 M/. Heo6XO,IJ.HMOCTb B ~OKycu
pyiOIQeii nHH3e FM oTrra,IJ.aeT, TaK KaK rryqoK Ha sxo,IJ.e 

FM cxo,IJ.HTC.Il, HMeeT BHYTPH BToporo KBa,IJ.paHTa npoMe)l(y

TO'iHoe HJ06pa)l(eHHe B ropH30HTanbHOH IInOCKOCTH H BIIH

CMBaeTCB B arrepTypy BTOpOH CTyiieHH CHCTeMM TpaH

CIIOpTHpOBKH. 

Tpe6yeMyiO senH'iHHY yrna rrosopoTa B SM /E = 1,5 M/ 
MO)I(HO o6ecrre'iHTL npH TonmHHe cerrTyMa o - 0,2 MM. 

KpoMe Toro, 3~eKTHBHOCTb BbiBO,IJ.a ,IJ.OIIOJIHHTenbHO B03-

paCTaeT, TaK KaK CHH)I(aeTCB B CHny 6oJibWeH BeJIH'iHHM 

CeKCTYIIOJibHOrO K03~HUHeHTa k 2 , BepXHHH rrpe,IJ.eJI aMIIJIH

Ty,IJ., cTa6HnH3HpyeMMX Ksa,IJ.paTH'iuoii B oKpecTHOCTH Ro 3a

BHCHMOCTLIO IIOKa3aTeJI..R IIOJIB, paBHbiH B 3TOM cnyqae 

0,2 CM. C yqeTOM IIOJiy'ieHHbiX rrapaMeTpOB 3Ha'ieHHe 3~eK
THBHOCTH BMBO,IJ.a COCTaBJIBeT - 990/o. 
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PyKonucb noc11ynUAa a uac)alleAbcKuiJ ollc)eA 
28 UIOH.R 1974 zoc)a. 
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Y CJIOBJUI 06MeHa 
TipenpHHThi H coo6I.QeHHll OIUIH paccbiJia.JOTCll 6ecnnaTHO, Ha ocHoae 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpHJIM, 

6H6JIHOTeKaM, Hay'IHbiM rpyrrrraM H OTJJ;eJibHbiM yqeHbiM 6oJiee 50 CTpaH. 

Mbi O)f(HJJ;aeM, 'ITO rronyqaTeJIH H3JJ;aHHH OHJIH 6yJJ;yT caMH rrpol!a

JiliTb HHH~Ha THBY B 6ecnJia THOH IIOCbiJIKe rry6JIHKaUHH B ~y6Hy. B nopl!JJ;Ke 

06MeHa IlpHHHMa.IOTCJI Hay'IHble KHHrH, )f(ypHaJibl, npenpHHTbl H HHOrO 

BHJJ;a rry6JIHKa~HH no TeMaTHKe OHJIH. 

EJJ;HHCTBeHHbiH BHJJ; ny6JIHKa.IlHH,KOTOpbiH HaM llpHCbiJiaTJ;, He CJJe,ll.y

eT ,-:no penpHHTbl /OTTHCKH CTaTeH, y>Ke ony6JIHKOBa.HHbiX B JUlY'IHhiX 

)f(ypHanax/. 

B pli.D;e cnyqaea Mbl caMH o6pai.QaeMcll K nony'laTemlM Hawux H3.Ila

HHH C npOCb60H 6eCIIJiaTHO npHCJiaTb HaM KaKHe-JIH60 KHHrH HJIH 

BbiiiHCa Tb ;:J;JIJI HaWeii 6H6JIHOTeKH Hay'IHble )f(ypHaJibl, H3JJ;aiOI.QHeCJI B HX 

cTpaHax. 

OT~eJibHhle 3anpoc~ 

H3,llaTeJibCKHH OT;:J;eJI e)f(erO,llHO BbiiiOJIHJieT OKOJIO 3 000 OT,lleJibHbiX 

3arrpocoa Ha BbiCbiJIKY rrperrpHHTOB H coo6I.QeHHii OHJIH. B TaKHX 3a

rrpocax cne,llyeT o6l!3aTeJihHO yKa3biBaTb HHJJ;eKc 3anpawuaaeMoro 

H3JJ;aHHJI. 

A~peca 

TIHChMa no seeM aonpocaM o6MeHa ny6JIHKa~HliMH, a TaK)f(e 3anpo-

Cbi Ha OT,lleJibHbie H3.IlaHHll cne,llyeT HanpaaJil!Tb no a,llpecy: 

101000 MocKea, 
FAaBHblil no<~maMm, n/JI 79. 
H3oameAbcKuii omoeA 
06"beouHeHHozo UHcmumyma 
JIOepHbiX UCCAe006QHUU. 

AJJ;pec .IlJill nOCbiJIKH acex ny6JIHKa~HH B nopll,llKe o6MeHa, a TaK)f(e 

)lJIJI 6ecnJiaTHOH no,llnHCKH Ha Hay'IHbJe )f(ypHaJibJ: 

101000 MocKea, 
FAaeHblil no<~maMm, n/JI 79. 
Jlay'IHo-mexHu<~ecKaJI 6u6AuomeKa 
06"beouHeHHozo uHcmumyma 
JIOepHblX UCCAe006QHUU. 


