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B nocnei:urn:e I'0.Obl B CBSI3U c, o6Hapy)KeHueM HapyilleHUSI CP-UHBapuaHT

H0CTU B pacna.oe .oonro)KHBYillHX K 0 
-Me30H0B nposransreTCSI HHTepec K 9Kcne~

. pHMeHTanbH0ii: npoaepKe HHBapHaHTH0CTH paamftIHbIX TIIIl0B aaanMoneii:cTBIIii: 

0TH0CHTenbH0 C ,- . ·p - n T -.npeo6paaoaaHuii:, a T8K)Ke ux KOM6unauuii: -CP u 

CPT.KaK noKaaaHo a pa6oTe null!, .onsr cnnbHoro, aneKTpoMarHUTHoro u ne-

' nenT0HH0H qacTH cna6oro B3aHM0.OeficTBHSI, coxpanmomefi CTpaHH0CTb (~ s = 0), 

cyruecTayeT otJeHb xoporuee aKcnepnMeHTanbHoe .ooKaaaTenbCTB0 Bbmon~enusr 

CPT -TeopeMbI (paaHoCTb Mace K~ · H K.t He npeab1maeT aenn'IUHbI to-14 m1cl• 

3HatJHTenbHO Xy)Ke npoBepeH0 Bbin0nHeHHe .CPT -TeopeMbl .onsr nenTOHHOM qacTH 

cna6oro B38UM0.OefiCTBUSI. O.oHa U3 B03M0)KH0CTeii:• ~KcrrepnMeHTanhH0ii: rrpoaep

KH CPT -HHBapH8HTH0CTH TaK0I'O Tuna B38UM0.t1eficTBHSI C0CT0HT B cpaBHeHHH 

BpeMeH )KH3HH rr +_H rT -MeaoH0B. 

TaKofi 0ITbIT 6bm nocTaBneH _Ha CUHXp0UHKnoTpoae na6opaTOpIIII sinep

HhIX npo6neM O11.Hl1. B Hamefi nocTaHoaKe aKcnepnMeHTa cpaBHeHIIe apeMeH 

)KII3HII ,r +_ H rr -Mea0H0B nponaaonIITCSI 0TH0CHTenbHhlM MeTonoM H coc-
+ 

T0IIT B H3MepeHUH ocna6neHHSI ny'lKOB rr -· II rr -Me3oHOB II3-3a pacnana 

HX Ha neTy B ycnoBHSIX 10.0HHaK0B0ii: reoMeTpHH. t.J'To6bI H36e)KaTb a6comoTHbIX 

U3MepeHHM ,Heo6xonHMO Bbin0nHHTb HeCK0nbK0 ycnoBHii:: 

1) nony'IHTb nocTaT0'IH0 xoporuo cq,opMHpOB8HHhie ( yaKue) rry'IKU Me30H0B 

o6onx aHaK0Bi 

2) BbI.OenHTb II3 nyqKa OT ycKopHTenSI ( conep)K81Ilero rr -Me30HhI, MIO-

OH bl u aneKTpOHbl) rr -Me30Hbl C 0.OHHa~OBbIM nnsi '18CTHU o6onx 3H8K0B cpen-

HUM UMrrynhC0Mj 

3) caecTU K MHHUMYMY BbI6bIBaHHe rr -MeaoH0B ua ny11Ka, He CBSI3aH

aoe c nx pacnanoM (MaoroKpaTHoe pacceSIHIIe, sinepaoe aaanMoneii:cTane). 
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<l>opMnpoBa!me rryqKa ocyrueCTBJHJeTCH C IIOMOIIlbIO CllCTeMbI KonnnMaTo- . 

poB n OTKnOHHIOIIlero_ MarHnTa. Cq,opMnpoBaHHbifi IIY'IOK rrpoxo.onT pacrra.oHYIO 

.onnHy B BaKyyMe. 11.oeHTnq>nKaunH TT -Me30HOB rrpOII3BO.QllTCH IIO apeMeHII 
+ -

rrponeTa. PaBeHCTBO cpe.OHIIX IIMIIynbCOB .QnH IIY'IKOB TT _, II TT -Me30HOB 

.QOCTnraeTCH ycTaHOBKOfi MarHllTHOrO IIOnH OTKnOHHIOIIlero MarHnTa IIO H.Qep

HOMy.MarHllTHOMY pe3oHaHCY ll KOHTponnpyeTCH IIO crreKTpaM BpeMeHU rrpo-

neTa. 

3KcnepHMeHT8llbH8H ycT8HOBK8 

3KcrrepHMeHTanbHaH ycTaHOBKa cos.oaHa Ha OCHOBe crreKTpoMeTpa IIO 

BpeMeHn rrponeTa, orrncaHHoro B pa6oTe/2/. CxeMa sKcrrepnMeHTanbHOfi ycTa

HOBKll noKa3aHa Ha pnc. 1 •. flyqoK TT -Me30HOB C nMnynbCOM p ~ 180 M sB/ C 

oT cnHxpounKnoTpoHa (1) rrpoxo.onT qepes KonnnMaTopbI (2 II 3), oTKnOHSI

eTCH aHannsnpy10runM 'MarHnToM -- ( 4) n rrpoxo.oHT qepes KonnnMaTOp ( 5) .ona

MeTpoM 22 MM, HaXO.QSIIIIHil:CH Ha Bb!XO.Qe H3 3-MeTpOBOfi 3aUIHTHOil: CTeHbI. 

ITpofi.OSI qepe3 CUllHTitnnSIUHOHHbie C'IeT'IllKH S l , s.2• S 3 , IIY'IOK rrorra.oaeT 

B_ BaKyyMHbifi TpaKT BHyTpE!HHHM . .D.HaMeTpOM 150 MM. ilnHHa TpaKTa M9HSl

nacb B rrpe.oenax 6,6 M + 13,5 M. B TpaKTe rro.o.oep)KIIBaeTCH BaKyyM He xy*e 

qeM 0,5 MM Hg. Ha paccTOHHHll 4,5 M OT rrepaoil: rpyIIIIbI C'IElT'IIIKOB ( S l' 

. -s.2" S 3 ) B BaKyyMe IIoMeUieHbI .QBa CUllHTHnnHTopa C'IeT'IHKOB aHTl!COBIIa/leHnfi 

( A • :n A 5) . rrpe.ocTaBnH10IUne co6ofi .QHCKll TOnlilllHOfi 10 MM ( A • ) II 20 MM 

(A5 ) :n .onaMeTpOM 140 MM, nMe10rune C>TBepcT:ne B ueHTpe n:naMeTpOM 22 MM. 

Ha BbIXO.Qe TpaKTa qaCTIIUbI per11cTpnpy10TCSI C'IeT'IIIKaMH S S I S 7 , Sa • 

3a C'IeT'IHKOM s 8 pacrrono)KeH Me.QHbifi q>HnbTp TOnllIHHOfi 25 r/cM2, rrorno-

lil8IOUIHfi TT -Me30Hl/I H rrporrycKaIOlilHfi MIOOHbI II sneKTpOHbI, KOTOpbie OT-

KnI0'18IOTCH_ C'IeT'IHKOM aHTHCOBIIa/leHHfi A g • 

CunHTHnnSITOpbI C'leT'IHKOB sl , s 2 , s 3 HMeIOT TOnlUHHbl 0~5 MM, 

5 MM, 0
1
5 MM, COOTBeTCTBeHH0 1 H IIOIIepe'IHbie pa3Mepb1 _ 35 X_ 35 MM2. Ton

lilIIHbl 8TIIX CUHHTIInnSITOpOB BbI6paHbl .QOCTaTO'IHO ManbIMII, C TeM 'IT06bl 

yMeHbIIIHTb sq>q>eKT MHOrOKpaTHori:> pacceHHHSI_ B HHX. PaaMepbI CUHHTIInnHTO

poB C'IeT'IHKOB s 8 • s 7 H A 9 200 X 200 X 10 MM3 ( Ka>K.ooro). CuIIH

TIInnHTOp C'IeT'IHKa s 8 BbIIIOnHeH B BII/le .QHCK8 .QIIaMeTpOM . 160 MM H TOn

IIIHHOfi 45 MM; OH "rrpOCMaTpHBaeTC5I" llBYMH q>OTOYMHO)KHTenSIMH .Qn5I rronyqeHHSI 

xopomero BpeMeHHoro paspemeH1rn/2I. 
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HBnHIOTCH '6a30BbIMll"' .!lnH ll3MepeHnfi IIO BpeMeHn 

rrponeTa. B Hnx ncrronbsy10TcH cl>oTOYMHO)KllTenn Tnrra XP-1020. 

EnoK-cxeMa sneKTpoHnKn rrpnBe.o.eHa Ha pnc. 2. Tpn 6bICTpbIX cxeMbI 

coBrra.oeHnfi, nMe10runx pasperueHne 2 r = 5 HCeK. CC1, CC2 , CC3, o6pa-

3YIOT nornqecKyIO cxeMy ( S l + S 2 -i\:4 ) + ( S 2 + S S' - A 
5 

), KOTOpaH cny..: 

:lKII-T .QnH BbI.Qenemu1 ueHTpanbHOfi qaCTII IIY'IKa II O.QHOBpeMeHHO SIBnSieTCSI 

MOHnTopoM. CC4 BbI.QenHeT co6bITIISI IIO cxeMe ( s e + s 7 + s 8 - A 9 ) • 

CnrHanbI c B_b1xo.ooa cxeM CC3 n cc 4 BKnIO'l9HbI Ha coarra.oeHHe B 

cxeMax "BopoT' CB1 n CB2 • IToSIBneHHe cIIrHanoB c BbIXO.!lOB CB1 :n CB2 

03HaqaeT B rrepBOM rrp:n6nH)KeHHH, 'ITO '18CTIIUa rrpomna Beeb TeneCKOII C'IeT-
'"' - :r 

'IHKOB TaKHM 06pa30M 1 'ITO paCCT05IHHe '18CTIIUbI OT CTeHKH TpaKTa BCer.oa 

6onbme 15 MM n 'ITO OHa OCT8HOB:nnacb B q>HnbTpe <I>. 3TII CIIrHanbI qepea 

CMeCHTenn ( l,ffll,f) H ycnnnTenn 38IIYCKaIOT CXeMbl IIpOIIYCKaHH5I ( Cflt, Cil 2 ., 

CTI3 'qepea KOTOpbie CIIrHanbl C "6a30BbIX" C'leT'IIIKOB IIpOXO.!l5IT Ha .oaa 

BpeMSI~aMIInHTy.QHbIX rrpeo6pa30BaTengX/. CnrHanbI C BblX0.00B rrpeo6paaoaa

Tenefi CKna/lbIBaIOTC5I B cyMMaTop_e/2/, II CYMMapHbiil: c:nrHan rro.oaeTCSI Ha 

aMrrnnTy.OHbifi aHannsaTop Al14096. KpoMe cnrHanoB oT qacTnu, Ha aHan:nsaTop 

IIOCTyIIaIOT CHrHanbl OT reHepaTopa, sana10m1Ie perrepHblfi HHTepBan BpeMeH:n 

(.oaa perrepHbIX IIIIKa BO BpeMSIIIponeTHOM crreKTpe) c 6onblilOfi TO'IHOCTbIO. 

Crro.co6 IIO.Q8'11I perrepHblX CIIrHanoB OIIIICaH B ·pa.6oTax12, 3 I. B OTnlI'IHe OT 

8THX pa6oT B HaCTOHIUefi pa6oTe He HCIIOnbsyeTC5I o6paTHaH CBSl3b .onSI CTa-

61Innsaun:n crreKTpoMeTpa. 

ilnH perHCTpaun:n CKOpOCTH C'IeTa MOHHTopa II KOHTponH pa6oTbI sneKT

poHHKH llCIIOnbsyeTC5I 6 rrepecqeTHbIX CXeM flfl 1 + fl fl 6. flo ycnOBHHM 8KCIIe

_pHM9HTa neo6xO.QIIMO per:ncTpHpOBaTb CKOpOCTb C'IeTa MOHHTopa TOnbKO B 

Te'!eHIIe ")KIIBoro" BpeMeHH aHan:nsaTopa. ilnSI sToro B uerrb rrepec'leTHhlX 

cxeM ITIT4 • ITIT5 • nrr0 BBe.oena TpexKaHanbHa5I cxeMa 6noKHpOBKH (CE) I 

KoTopaH pa6oTaeT cne.oy10m:nM o6pasoM. Korha Ha anan:nsaTop rrp:nxo.OIIT c:nr

Han oT :nccnenyeMoro co6bITHH, na CE rrocTyrraeT 'c:nrnan yrrpaanemrn aHan1I-

x/3aecb IIpHMeHeHbI. aae cxeMbl 'BopoT', perHCTpHpy10uiHe O,lHH H Te 

JKe co6bITHH, C TOit IIellbIO qT06bI CHI'HBllbI, npoxoaH lllHe qepe3 cxeMbI IIpo

nycKBHHH, HMenH IIOCTOHHHYIO aaaepJKKY OTHOCHTenbHO CHI'HBllOB aanyCKB 

cxeM nponycKBHHH He3BBHCHMO OT BpeMeHH IIponeTB 'lBCTHIIbI. 
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38TOpOM II 6noKllpyeT Bee Tpll KaHana. ile6nOKIIPOBK8 npOll3BOn~TCSI CllrHa-

noM KOHUS -per11c·rpamm aHam13aTopa, Korna aHan113aTop cHoBa roTOB K np11e-

, MY cneny101uero c11rHana. C'IeT MOHIITOpa np0113BOnllTCSI CX0MOfi TTTT4. 

Pa3peIIIeH11e cneKTpoMeTpa B naHHOH nocTaHOBKe OilbITa COCTaBnSieT 

2 r = 0,65 HC0K ( IIIl!p11H8 mIKa aneKTpOHOB HS nonyBbICOTe)' 'ITO HeCKOnb- . 

KO Xy)Ke pa3peIIIeHIISI, yKa38HHOro B paooTe/2/ (0,44 HCeK), ll CBSl38HO C 

yMeHblll0Hll0M TOnlllHHbl CUHHTHnnsrTopa 0830BOro cqeT'IHKa s 2 no 5 MM. 

C aHan113aTopa Bp0MSinponeTHbie cneKTpbl 38IlllCbIBanHCb Ha MarHIITHyIO 

neHTY/4/ 11 BbIBOn11nHCb Ha neqa;b, 

~opMHpOB8HHe nyqKa 

Konn11MaTop ( 5) cpopM11pyeT nyqoK, KOTOpbrii o6pa3yeT nsi:THO nuaMeT-

poM 25 MM B MecTe pacnonomeHl!H nepBbIX C'IeT'IIIKOB. 06ruee KOnll'I0CTBO 

BeruecTBa, KOTOpoe BHOCIITCSI B nyqoK nepBofi rpynnofi cqeT'IIIKOB,- OKOno 

0,8 r/cM2 CH. YrnoBaSI pacxonl!MOCTb nyqKa 11 -M030HOB nocne nepBbIX 

C'IeT'IIIKOB .. lu. 0TBepCTIIH B C'IeT'IHK8X 8HTIICOBnaneHllfi nponycK8IOT ny'IOK, 

AHaMeTp KOTOporo Ha KOHUe TpaKTa He npeBbIIIIaeT . 111 MM ( BHyTpeHHllfi 

A_HaMeTp Tp8KT8 150 MM). TaKHM o6pa30M, OCHOBHaH 'I8CTb perHCTpll-

pyeMoro nyqKa npoxonHT, He KacaHCb CTeHOK TpaKTa, OnHaKO cyrueCTByeT 

H0CKOnbKO npll'IIIH, npllBOASillll!X K nonauaHl!IO HeKOTOpofi 'I8CTH 11 -Me30HOB, 

npoxonsrru11x qepe3 OTBepCTIIH B cqeT'IIIK8X 8HTIICOBnaueH11fi, HS CT0HKII TpaK

Ta. 

1. PacceSIHl!e Ha OCT8BllleMCSI B03nyxe Tp8KT8 npllBOnHT K yaennqe

HIIIO n11aMeTpa nyqKa ( Ha M8KCl!Mar.bHOfi 6a3e no = 117MM). B pe3:ynbTaTe -

Ha cTeHKII TpaKTa nonanaeT -He 6onee 10-7 non11 IT -Me3oHoB, npoxonsrnmx 
. . 

qepe3 OTBepCTIISI B C'IeT'IIIK8X aHTHCOBnaneHllfi. 

2. IT -M030Hbl, nonanaroru11e Ha CTeHKll Tp8KTa no C'IeT'IIIKOB 8HTIICOB

naneHHfi u Ha Konn11MaTop ( 7) ( p11c, 1), MoryT pacceHTbCSI u npoiiTH qepe3 

OTBepCTIISI B C'IeT'IIIKax aHTIICOBnaneHllfi, TaKne rr -M030Hbl 6ynyT_ nona

naTb Ha CT0HKII TpaKTa Ha pa3nl!'IHOM paccTOHHIIII OT C'IeT'IIIKOB aHTIICOBnane

HIIH.- Ha OCHOBaHHll 113B0CTHOH yrnOBOH pacxonllMOCTII nocne nepBbIX C'IeT

'IllKOB, ceqeHHSI ynpyroro 'pacceSIHHSI 11 - Me30HOB Ha . su::ipax II BenlI'iHHbI 

TenecHoro yrna, no.n KOTOpb!M BllnHbI OTBepCTIISI aHTHCOBnaneHHH, MO:>KHO 

H8il:TH, 'ITO .nonsr TaKHX IT -M030HOB <- 5•10-4. 
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3. 11 -Me30Hbl pacce11BaIOTCSI Ha Kpasi:x CUIIHTllnnHTOpOB 8HTIICOBnaueHHfi, 

orpaHI1'Il!Baroru11x OTBepcTIISI, 6e3 per11pTpau1111 !IX B C'IeT'Il!Kax aHTIICOBnaueH11fi. 

PaccMaTpl!BaroTcsi: TaK11e cnyqau, Korua 11 -Me3oH nonauaeT Ha CUIIHTHn-

nsrTop C'IeT'IHKa aHTIICOBnaueHl!fi B HenocpeACTB0HHOfi 6nl!30CTH OT OTBepCTIIH, 

npoxon11T He6onbIIIOfi nyTb B HeM II 38 C'ieT pacceSIHHSI BblXO

AIIT 113 CUIIHTllnnsrTopa. TTp11 3TOM KOnl!qecTBO CBeTa, KOTopoe uaeT IT -M030H, 

MO)KeT OK838TbCSI HenocTSTO'IHbIM unsr cpa6aTb!B8HIISI cxeMbl 8HTHCOBil8A0Hllfi, 

Pac'IeT noKS3bIBaeT, 'ITO nonsr TSKIIX 11 -Me3oHoB:;; 3. 10-3·. ( TTpennonara

eTcsr, 'ITO KonuqeCTBO CBeTa, COOTB0TCTBy10ruee 1/3 OT CBeTa, naBaeMoro 

-'ir -Me30HOM npH npOXO)KneHl!II Been TOnIUIIHbl CUHHTl!nnSITopa, y)Ke nocTaToq

·HO nnsr cpa6aTb!B8HIIH cxeMbl aHTHCOBnaneH11fi). 

4. Heacp<peKTIIBHOCTb 8HTllCOBnaueH11fi, ansr 09011x C'IeT'IIIKOB' He npeBbIIIIana 

( B cnyqae IT -Me30HOB) 3Ha'IeHl!H 2• l o-412 /. OnHaKO,Y'IIITb!BaH .OTHOIIIeHl!e 'Illcna 

11 -Me30HOB, nonana10ru11x B OTBepcT11e aHTHC0BnaneH11fi ,K qncny npoxonsi:

runx qepe3 llX CUllHTHnnHTOpbI, MO)KHO cnenaTb BbIBon, 'ITO nonsr 11 -,-M030HOB, 

npomenIIIHX qepe3 CUllHTl!nnHTOp aHTHCOBnaneHHfi ll He OTKnIO'IeHHbIX OT 'IHCna 

11 -Me30HOB, npoIIIenIIIIIX qepe3 OTBepCTl!e ' .. 1%. 3Ta Benll'Il!Ha H8Mll 113Me

psrnacb aKcnep11MeHTanbHO ( CM. Hl!)Ke paanen "113MepeH11si:"') 11 OKaaanacb 6n113-

Kofi K pacqeTHofi. 

TaK11M o6pa3oM, nonsr IT -Me30HOB,. nonanaIOIUHX Ha CTeHKH TpaK-

Ta, OT 'Il!Cna 11 -Me30HOB, npoxouHIUIIX qepea OTBepCTIISI B cqeT'IIIKax' 8HTIICOB~ 

naneH11ii, .. 1% II o6ycnoBneHa B OCHOBHOM pacceSIHl!eM Ha Kpasi:x CUl'!HTHnnsr

TOpOB .. 8HTIICOBnaneH11fi ll HeacptpeKTIIBHOCTblO 8HTIICOBnaneH11fi. B Halllefi nocTa-

HOBK0 3~cnep11MeHTa, onHaKo, He CTOnb Ba:>KHO a6conIOTHOe qncno qaCTIIU, 

Bb!6b1Ba10m11x 113 ny'IKa no yKa38HHblM Bblllle IlplI'Il!HaM, CKOnbKO pa3HOCTb 

+ 
3TllX Benll'IIIH .nnsr ny~KOB IT - ll " -M030HOB. 4To KaCaeTCSI acptpeKTa 

paccesrmrn Ha Kpasrx . CUIIHTllnnSITOpOB aHTllCOBnaneHnfi, TO 3necb pa3n11q11e 

+ --
B BblOb!BaHl!ll 11 _, II IT -M030HOB MO)K0T Ob!Tb o6ycnoBneHo TOnbKO pa3n11q11-

eM B ceqeHIISIX pacceSIHIISI ll3-3a IIHTepcpepeHUIIH KynoHOBCKOro ll cnnbHOro 

B3811MoneiiCTBl!Slo ·oueHKII IlOKa3b!Ba'IOT, 'ITO 3TO; 3cp!p0KT naeT BKna.n B OT-

+ --
HOIIleH11e BpeMeH )Kl!3HII rr - ll rr -Me30HOB < 10-4. BKna.n OT H8'3tpcpeK..;. 

THBHOCTH aHTllCOBnaneHnfi ll3Mepsrncsr Ansr rr -Me30HOB 06011x 3HaKOB ll Ha 

pa3nll'IHbIX paccTOSIHllSIX OT C'IeT'IllKOB aHTIICOBnaneHnil: •. CooTBeTCTBy10m11e 

nonpaBKll 06cy:>Kna10TCSI Hll:>Ke, 
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:10B H3 ny'IKOB MO:>KeT 6b1Tb o6ycnoBJJeHO psanH'IHeM B TpseKTOpHHX r, + --u 

tr - -Me30H0B H3-38 MarH:liTHOrO nonsi 3eMnH H pacceHHHblX 11aarHHTHblX 

KpoMe yKS3SH
0

HbIX npH'IHH, paanH'IHe B Bbl6bIBSHHH 
ff' _,H " 

11onett B sKcnepHMeHTSnbHOM sane. ilnH oueHKH sToro 
scpq>eKTS H IOCTHpOBKH 

/ . ' . + 
EISKyyMHOr0 TpSKTS HayqsncH -npoqiHnb ny'IKOB rr - H ff -MeaoHOB HS psa-

llH'IHblX 6sasx no BepTHKSnH H ropH30HTSnH ilnH STOro B C'l~T'IHK8 s 0 

ecnonb30BSnCH guHHTHnnHTOp 20 X 20 X 1,5 M~. a caM C'l~T'IHK noMemsncH 

HS nucTSHUHOHHO ~npaBJJH8MyIO_T8D8:lKKy. 
/ . : 

Ha pHCe 3 •. npHB~neJIS \TOnorpS<PHH ny'IKS no ropH30HTSnbHOtt OCH HS. 

MSKCHMSnbHOA 6~se. 3TH KpHBbl8 ynoBneTBOpHT8nbHO cornscyIOTCH C psc

qeTHblM psaMepoM ny'IKB ( c Y:'{~TOM psaMepoB cuHHTHMHTopa nonBH:lKHoro 

C'l~T'IHKS). l•fsMepeH~e ueHTpOB THlKeCTH (~') KpHBblX pscnpeneneHHSI nyqKOB 

+ -I' - H II' -Me30HOB nseT· 

x ,,+ = (-:-0;5±.l,2)MMi X ,,i = (-2,9±_li2) MMe 

\\ . 
\/ . ' OTCIOllS psanH~He TpSeKTOpHtt HS MSKCHMSnbHOA 6sae COCTSBJJH8T 

( X +· _:: X _) = (2,4±,1, 7) MMe 
+· 

TaKSH. pS3HHIIS B Tpse.KTOpHHX nseT BKnsn B OTHOIIJeHH8 apeMeH :lKH3HH fl -H 

10.:.:.i. 

rr rr 

rr -· -Me30HOB < 

HaMepeHHH 

TionroTOBKS K usMepeHHHM npoIIsaoaunach B cne.oy10mett nocne.ooaa

TenbHOCTH. CHa'Ians no.o6il:psnncb TOK OTKnOHHIOmero MsrHHTS ( 4) II snep-: 

Typs x.onnHMSTops ( 2) (cM. pIIc. 1) TSK, 'IT06b! nony'IIITh MSKCIIMSnhayro 

HHT8HCIIBHOCTb npII .OOCTSTO'IHO MSnOM HMnynbCHOM psa6poce. _3aT8M C no

MOWblO nonBH)l{ffOro C'IeT'IHKS_CHIIManacb TorrorpsqiIISI nyqKS no ropH30HTSnb-

: Hott H BepTHKSnbHOtt OCHM HS MSKCHMSnbHOtt 6sse B = 13,45 M ( pscCTOSJ-

HHE!" M8:lK.OY. C'l~T'IIIKSMH s 2 H s 8 . ) H HS 6sse B = 9, 93 'M H co-

OTB8TCTB8HHO IOCTHpOBancsi BSKYYMHbltt TpSKT. nocne STOro no.o6upancst 

¢nnb~p ct> TSK, 'ITO AHCKpIIMIIHSUHSI MIOOHOB COCTSBnstns .... 99%, a .OHC

KpIIMHHSUHH fl · -Me30HOB He npeBbIIIISna 5%. B peaynbTaTe STOA ,npoueaypbl 

Ml>J HMenH cneny10mue nsps~eTpbl ny'IKOB: nMnynbO- 180 MsB/C, HMnynbCHbltt 
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pss6poc ±_l,5%, HHTeHCHBHOCTb rr -Me30HOB o6onx 3HSKOB HS MSKCHMSnbHOtt 

6ase - 10 cex-1, OTHOIIleHHe •mens perHCTpnpyeMbIX MIOOHOB x •mcny rr -Me-

30HOB .. 0,01, COOTBeTCTByromee OTHOIIleHne ~nH sneKTpoHOB - 0, 79 (nnH e -) 
+ n 0,01 (nnn e ). • 

Uuxn H3MepeHHtt COCTOSin B nony'leHHH BpeMeHHbIX cneKTpOB 'ISCTHU 

o6onx sHaxoB rrpn Tpex rronomeHHSIX rrocneLrnett rpyIIIIbI C'IeT'IHKOB ( B = 6,61 M, 

B = 9,93 M H B = 13,45 M). B KSlK.OOM BpeMeHHOM cneKTpe aa6upanocb 

no (30 ➔ 60) 104 fT -MeSOHOB. TTpn rrepexo.oe OT 1'.J8CTHU O.OHoro SHSKS K 

1'.J8CTHU8M .opyroro SHaKa none OTKnOHSIIOIUero MarHHTa KOHTponHpoBanocb 

no nnepHOMY MarHHTHOMY pesoHaHCY c OTHOCHTenbHOfi TO'IHOCT~IO ±,2.10-4. 

Bcero 6bmO npoBe.oeHo 1 5 unxnoB nsMepeHntt. TTpn STOM 6bmo saperncTp~

poBaHo oxono 6•10 6 " -MesoaoB o6onx aHaKoB. 

<l>oH B sxcrrepnM~HTe onpe.oennncn nepeKpbIBaHHeM nyqxa B C'IeT'IHKSX 

A 4 H · A_ 5 ~ ann qero B. OTBepCTHSI CUHHTHnnSITopoB STHX C'IeT'IHKOB BCTaBnHn

CSI naTyHHblH cTeplKeHb amrnofi 200 MM ( ~ 170 r/ c"M2) n anaMeTpOM, OTnH-

1'.JSIOllUIMCSI OT OTBepCTHSI B CUHHTHnnHTOpax aHTHCOBnaaeHHH Ha 0, 1 MM. TTpn 

STOM sarpySK& nocne.oHeii: rpynnbI C'IeT'IIIKOB IISMeHSinaCb nesaS'IIIT8nhHO 

.. Ha 20%) II, TaKIIM o6pasoM, perIICTpHpOBancSI Beeb 4>oH, CBHSaHHbIH C 

Hes«l>«l>eKTHBHOCTblO aHTHCOBna.oeHIIH II cnyqaii:Hb!MH COBnaaeHHSIMH (Manyro 

1'.JSCTb 'ISCTHU, npoxoamunx B menb Me}Khy CTep)l{HeM H CIIHHTHnnHTopaMH B 

ASHHOM cny-qae MOlKHO He Y'IHTbIBSTb). 

OnpeaeneHHbie sa_TeM HS cneKTpoB no BpeMeHH nponeTa OTHOIII8HHSI 

¢oa • 6 --:.·:t:1---- npHBeaeHbI B cneayromett Ta nHue: 
"'4'4-'8KT 

+ rr 

rr-

B = 13,45 M 

(0,056±.0,016)% 

(0,097±.0,019)% 

B = 6,61 M 

( 0,88±_0,025 )% 

(0,92±.0,03)% 

Ha MIIHHManbHOtt 6sse ( B = 6,61) '¢oa cymeCTB0HHO 6onhllI0. HS-Sa 

6onblllero BKnaaa Hes¢¢eKTHBHocTn aHTHCOBnaaeantt. 11aTepecyroman aac Be

nnqHHa - pasanua B qioHax ann pa3HbIX 3H8KOB '18CTHU. Kax BHAHO HS Tao-

nHUbI, OHS 
.. 

0,04% HS o6onx 6asax, 'ITO CBSJ3EiHO C 6onblllett HHT0HCHBHO-

CTbJO OTpHuaTenbHOrO IIY'IKS n, cneaoBaTenbHO, c 6onbIIJHM 1'.JHCnOM cnyqatt-

HbIX coBrraaeaHtt. 
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PaaHH11a B cl>o8ax B 0,04% Mana no Cp8B8e8BIO co CT8TBCTB'ICCKOA omu6-

[0ft om,i:Ta u B nanb8eAmeM Mbl e10 npe8e6peraeM. 

O6pa60TKB pe3ynhTBT0B H3MepeBBil 

PeaynbTaTbl H3Mepe8BA nony'IBIOTCH BBB.Ile BpeMe88blX cneKTpOB 'laCTHll 

+ -
Dy'IKOB, conep)KalJUIX • -·H .. -Me308bl (cM. pHC. 4). 

+ 
llenblO o6pa60TKH 9THX cneKTpOB HBnHeTCH 1) BbllleneuHe tr _, H ,r ~Me-

3080B C OJlH88KOBOA scM,eKTBB80CTblO B3 COOTB8TCTBYIOWHX cneKTpOB (9To 

Tpe6osaHHe OT80CHTCH TOnbKO K BbllleneHHIO rr -Me3080B 88 Ol180A B TOA )Ke 

6aae, scM>eKTHB80CTb BblneneHHSI .. -Me30HOB 88 pa3HbIX 6aaax MO:IKeT 6b1Tb 

pa3Jlllq&8)j 2) onpeneneaee cpen8eA CKOPOCTH ,r -Me3080B H p83HOCTH 

CKOp0CTeA 
+ r, -• H ,r - M830HOBo 

Bb1nene8He rr -Meaoaos. Hana'IBe 8e6on&moA nona MenneBBbIX MIO

oaos ( - 1%), KOTOpble He oTKnIO'l8IOTCSI 8BTBCOBnaneaBHMH (A9 ). a T8K:>Ke 

cl>osa cnyqafiBbIX COBnaixeBBA ae no3BOnSleT BblnenHTb B3 BpeMeBBbIX cneKTpoB . 
a6conIOTB08 KOnB'l8CTBO 3aperBCTpBp0B8BBbIX rr -M830HOB C aeo6xonBMOA 

TO'IBOCT&IO. B CBSl3H C 9THM d fr -Me30BHOM fiBKe Y'IBTbIBSnac:& TOn:&KO 

Ta ero 'l8CTb, KOTOpaH npuneraeT K neHTpy TSl:IK8CTB nBK8 _ B cl>opMa KOTOpoA 

+ - - . 
JU18BTB'IB8 JlnSI Ir - B rr -M83080B. IlnSI aToro C88'18na 6blnB aaAlleBbl 

Il8BTpbl TSl:IK8CTH nHKOB Jr+ - B .. - -M830HOB. TO'IBOCT:& onpeneneBHSI 

ll8BTp8 TH:IK8CTH paBBSln8Cb ±.0,03 Kaeana ( : 3 nceK) B 6blna o6ycnoB-. 

neHa B OCBOBHOM 88KOTOpoA 8CBMM8TpBeA BpeM8HHoro pacnpeneneHBH B aa

nH'IB8M cl>osa cny'laAHblx coBnaneHBA. 3aTeM racTorpaMMa speMeHHoro pac

npeneneHBSI nepecTpausanac:& TaKBM o6paaoM, '1To6bl 11eHTP TS1:1KeCTH nHKa 

H8XOJlBnCSI TO'IBO Ha rpaBHlle M8:1Kl1Y Ka8anaMH. ITepeCTpoeBHbl8 cneKTpbl 

+ -
,, - H .. -Me30HOB. nony'leHBble HS OJlHOA B TOA )K8 6aae, COBMemanHCb 

TaK, · 'IT06bl cosnanane ux 11eBTp1,1 TS1:1KecTB. 3asucuMoCT& oTaomeHBSI 'IHCna 

+. -
OTC'IGTOB rr -M830BOB K 'IHCny OTC'IGTOB .. -M830HOB B B8KOTOpoM K8H8-

ne OT HOMepa aTOro K8H8na ( Cl l J xapaKTepB3yeT pa3HHJIY . B cl>opMBX JlByx 

cneK~B. qyscTBHTenbHOCTb T8KOro MeTOJl8 Cp8BH8HBSI 4>opM DHKOB MO:IKBO 

BHJleT:& R3 pee. 5, rne npenCTasnesa TRDH'll:laSI ,,o. - KpHBSSI' JinH 6a3bl 

B = 6,61 M. Ilposan Ha .a -11:pusoA' B paAoHe 109 Kaeana CBSl38H. c paa-
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nH'lH8M B ixone aaperHCTpBi¥,BBH8YX MJOOHOBx/ ( - 1% OT 'lHCna ' • -M830HO_B). 

Ilon~eM KpBBOA B paAoae 101-ro K8Hana npoBCXOllBT B3~a HanH'lHSI 8eKOTOporo 

DHK8 BO Bp~M8RHblX cneKTpax, 'lBCno '18CTHJI B KOTOpoM COCT8BnR8T 1 + 2% OT 

KonB'l8CTB8 .,, -M830HOB B nonO>ttHT8nbHOM ny'IK8 H pa3a : B 2 .. 3 Mes&me 

B 0TpH11aTenbHOMo HanH'IBe sToro nexa xopomo BHJlHO npa nyqmeM_speMeHHOM 

paapeweaBH ( 2 r • 0,44 sceK), onaaKo -npoacxo)KJleaae ero noKa uenoaRTHO. 

TeM He Meaee, B paAoae ll8HTpa TR)K8CTH HMeeTCR Y'l8CTOK, OXB8TblB8JO

mHA • 00% nnomann nHKa, rne senB'lBsa cz ae MeaS1eTCR. llnS1 nan}>seAmux 

pac'IGTOB · B3 cneKTpa Ir -M830HOB 6panacb Ta ero qaCTb, KOTOpaSI conep-
• I 

lKBTCR B Jl8CRTH 118HTpAn&BbIX KaHanax nepecTpoessoro cneKTpa,°KaK STO' 

noKaaaao sa puc. 5, nBHBRMH -. I B + I ( I - 5). 
0 n p e Jl en e H Be C p 8 Jl He A C KO p O C TB rr - Me 3 O HO Bo Cpei:tHSIR CKO

pocTb fl -Me30HOB • ( /3 ,r ) onpenemmacb no CMemeHBIO nono)KeHBSI nHKOB 

Ha BpeMRnponeTHOM cneKTpe npH B3MeHeHBH nponeTHOA 6a3bl. IlpB'l8M H3Me

B8HB8 nponeTaoA 6a3bl npOB3B0JlBnoc& TaKBM o6paaoM, 'IT06bt nonOJK8HHe 

rr -Meaoaaoro nHKa aa MeabmeA 6aae (L) coBnanano npBMepao c nono~ 

)KeHBeM sneKTpOHHOro DBKa Ha 6onbmea 6aae (L - A. L ). ITonaraR CKOpOCTb 

aneKTPOHOB /3 • .. l (npB BMDynbce p "" 180 Maa/c • 13. = 0,999996), 

MO:IKHO aanacaTb 

AL 
f3 .. --1-

L(l +B ) • 

• 
- t" A 

r)le 
t-

L- L L 
B - • t• t L - L 

3nec& 
• Ir 

t L , t L 
lr 

1 t L -AL - 03Ha'laIOT BpeMeHHOe nonOlK8HB8 Il8HTpOB _ 

TSl)K8CTH sneKTpOHHOro H .,, -M830HHOro fiHKOB Ha 6aaax L H L-AL.~ 

,c/ B O'l'pBllBTellbBOM DJ"UC9 MIOOBOB • B 2 pB3B 6on1,me, '19114 B rrono

JICBTellbBOM. 
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· llm1 onpeaeneHHSI BenH'IHHbI 8 Heo6xoanMa Kann6poBKa WKanbI cneKTpo-

MeTpa. C 9TOi!: nenbIO B KaHan }.;;PO '6aaoBoro• C'l~T'IHKa ( s 2 ) BBOAHnacb 

aaaep)KKa 900 nceK:. IlpH 9TOM BCe IlHKH· CMemanHCb Ha OAHHaKOBYIO no Bpe

MeHH ~enH'IH;~. TaKHe CABHI'H npoH3BOAHnHcb Ha Ka)KAOi!: Ha Tpex 6aa. TTo-

ny'leHHaSI KpHBaSI aaBHCHMOCTH neHbl KaHana OT ero HOMepa npHBeaeHa Ha 

pnc. 6. Own6Ka Ka)KJ:lOi!: TO'IKH onpeaensnacb B OCHOBHOM BpeMeHHbIM 

apei!:cfioM cneKTpoMeTpa H cocTaBnsna npHMepHo 2%. BenH'IHHa 8 Haxoannacb 

KaK OTHOWeHHe ,nnomaaei!: ITO.cl KpHBOi!:, orpaHH'leHHbIX a6cnnccaMH t • , t rr 
L L-1:iL 

n tlT , t" nm1 L = 13,45 M 
· L L ' 

H l:i L = 3,523 M 6bmo nonytieHo 8 = 

0, 248±_0,0 09. OTc10na f3 .,. = 0, 7901±_0,0014, YKaaaHHaSI OWH6Ka o6ycnoB-

neHa B OCHOBHOM OWH6KaMH B ·JlaMepeHHII Kann6poBO'IH<;>i!: KpHBoi!:. Ourn6KH, 

CBSI3aHHbie C onpeaeneHHeM neHTpa TSl)KeCTH (±_3 nceK). H3MepeHHeM AnHH 

·-L ll l:i L, a TaK)Ke paaHOCTbIO aMnnHTYA CHI'HanoB co. C'l~T'IHKOB OT rr -Me-

30HOB H aneKTpOHOB, aa10T cymecTBeHHO MeHbWHi!: BKnaa B OWH6Ky onpenene-

HHSI {3 tr ( < 3 X IQ-4). 
+ 

CpaBHeHHe CKOpOCTei!: rr - H IT -M eG OHO B, G 9TOi!: nenbIO AnH Ka)K-

noro cneKTpa onpenensnacb BenH'IIIHa 

rae 

rr 

y 

y. 

t e , t IT 
p 

t 2 

y 

p 1 
t 

"t e - t IT 

tp2-tpl '• 

neHTpbl TSl)KeCTH IIHKOB ~meKTpOHOB, 

-MeaoHOB n penepoB. QqeBni:rno, 'ITO I} rrepBC)M IIpH6nH;)KeHHli: <BenH'IHHa 

He aaBHCHT OT BpeMeHHOI'0 npei!:~a cneKTpoMeTp-a, C_paBHeHHe BenntinH 

COOTBeTCTBYIOIUHX crreKTpaM, nonyti.eHHbIM Ha OAHOii H --roil: )1{8 6aae 

. H rrpH OAHOM 3HaKe qacTnn, HO CHSITbIM B paaHoe BpeMSI, aaeT paa6poc Be

nH'IHHbl y. paBHbii!: ±.0,4% ( B COOTBeTCTBHll C T0'IHOCTbI<!) onpeaeneHHSI U8HT

+ poB TSl)K8CTH), CpeaHee )Ke 3Ha'leHne BenH'IHH )' AnH IT -Me30HOB ( 'Y + ') 

II J::mH fl - -Me30HOB ( Y _ ) OTnH'laIOTCSI Ha BenHtiHHy 

2±_ -1 
y_ 

-3 = ( -0, 2±_1 ,0), 10 • 

. 3To COOTBeTCTByeT pa3HOCT11 B CKOpOCTSIX If+ - 11 

...!!.z..- 1 
/L 

( 0,5±.2,4), 10-4. 

12 

rr -M930HOB 

BbJ"IHCneHne pa3HOCTH BpeMe·H )KH3HH 

EcnH H3BeCTHbI ocna6neHHe IIY'IKa rr -M83OHOB 

+ 
rr ="' II IT - M e 3 0 H O Be 

Hf 
\ ~-) Ha JlnHHe rrponeTa 

0 

f H pa3HOCTb BpeMeH rrponeTa rr -Me30HOB -u aneKTpOHOB ( t) Ba 6a-

ae L, TO Ha OCHOBaHHH 9KCIIOHeHunanbHOI'O aaKOHS pacrra11a MOJKHO nony-

. + 
'IHTb pac'l~THYJO cpopMyny nm1 OTHOUieHHSI BpeMeH )Kli3HH ft - -Me30HOB B 

IIOKo·e: 

ct+ l ct+ 2 , N-
--+-,( ·) ta-"-

r+· . L 2 L N-
--1-- v t ( 1) 

r 2 +· • ct l · ct ta~ ----,+ --( - ) 
L 2 L +· Ht . 

(Pa3HOCTb10 CK0p0CTeii aneKTp0HOB H CBeTa npeue6peraeM). HcxonSI H3 Be-
. . 

nH'IHHbI 0TBomeHHSI y~. I y _ , n Y'IHTbIBaSI nporrop11H0Hanbay10 aasHCHMOCTb 

t .. "f• rrony~aeM, 'ITO noJlKopeHHoe Bbtpa)KeHHe B cl>opMyne ( 1) oTnnqaeTCSI 

OT eJlHHHllbl Ha senH'IHHy (-0, 1:!:_0,5) .10-3 •. 

N± 
0 

H 
+ Ne • nony'leHHbIX c no-Ilpn HCIIOnb30B8HHH 3Ha'leHHii 

MOIIlblO nponenypbI BbIJleneHHSI ,, -M830HOB, OIIHCSHHOii Bblme, JlnSI OTBome-

+ 
HHSI BpeMeH. )Kll3HH rr - -M830HOB 6bmO nonytieHo: 

r 
--±-- - 1 = (-0, 14±.0,29)%. 
r_ 

B npHBeneHHYIO OWH6Ky 0CH0BHOi!: BKnaJl BHOCHT CTaTHCTHKa _0TC'l~Ta ,, -Me-

30HOB. llnH TOI'O 'IT06bl OU8HHTb CHCT8M8TH'l8CKY10 OIUH6Ky, CBSI3aHHY10 C 
. . + . 

paanH'IHeM B a<p<peKTHBHOCTSIX BbI6opKH IT - H tr - -MeaoHoB, llnSI Jl8CSITH 

unKnoB naMepeHHii 6b1na noAC'IHTaHa BenH'IHHa r + / r _ 11nS1 paann'IHbIX 

aHaqeHHii g (oT 1 no 11). PeaynbTaT aTHX pacq~Toa rrpnBeAeH Ha pnc. _7. 

BnnHo, 'ITO Benn'IHHa r + / r - Mem1eTcs cna6o nnSI g~, 5.· OTcrona BoaM0)K

HaH CHCTeMaTH'leCKaSI OWH6Ka, CBSI3aHHaSI C npoue11ypoi!: BbI60pKH ,,- -Meao

HOB, He npeBblmaeT o, 15%. 
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qT05bI Cp8BHHTb BenH'IHHy p83HOCTH BpeMeH )Kll3Hll 38pH)KeHHbIX rmo

HOB, H8ii.cteHHYIO B .tl8HHOii p850Te, c aa116onee TO~Hb!Mll pe3ynbTaTaMH, rrony

qeHHb!Mll ,upyrHMll aBTopaMH, Hll)Ke rrpHBO.tlllTCH Ta6n11ua: 

r+/r_-1 

(0,4 + 0,7)%151 

(0,23 ±.0,4)%
161 

. /7/ 
(0,56 ±. 0,28)% 

(-0,14 ±. 0,29)% - aacTOHUJaH p85oTa 

lloBonbHO rpy5aH oueHKa a5con!OTHOI'O BpeMeHH )Klf3Hll rr -Me3oHa, 

KOTopaH rronyqeaa 113 sTHX H3MepeH11ii, naeT 

r_ = (2,48 ±.0,04). 10-8 

ABTOpbI 5n8ro.uapHbI B.f,311H0By, H.Epncco 

ceK, 

n B,M,CyBopoBy 38 BecbM8 

ueHHbie 38Me'l8Hl1Hj 3,B.KpyMWTeiiHy II r.H,lly.uKIIHy 3a IIOMOU!b B rrpoBe.cteHIIll 

ll3MepeHIIiii IO,TT.MepeKoBy 38 IIOMOll!b B ocjiopMneHHll pa50Tbl, 

llHTepaTypa 

1, T,D.Lee, Proc, Oxford Int. Conf. on Elementary Particles, 225( 1965). 

2, B.r.nanmnn, B.H.lleTpyxnn, B.H.Pb1Kannn, JI.M.Xa3HHc, 3.UnceK. llpe

npHHT OHHH, P 13-3549., Jly6na, 1967. 

3, B.r.nanmnn, M,IT. OMenbHHeHKo, B.H.PbrKannn, A.H.CnnaeB, B.I'.XpoMoB, 

3,UnceK, llpenpHHT OHHH, P13-3343, l!y6na, 1967, 

4. 10.n.npoKOrJ,beB, A.H.CHH8eB, H.A. 'lHCTOB. llpenpHHT OHHH, 10-3795, 

Jly6na, 1968. 

5, M~Bardon, . U.Dore, D,Dorfan, M.Krieger, L,Lederman, E,Schwarz. 

Phys, Rev, Lett., -1§ 775 (1966), 

6, F',Lobkowicz, A.C.Melissinos, Y,Nagashima, J,D,F'ox, S.Tewksbury, 

H.Von Briesen. Jr, Phys, Rev. Lett., 17
1 

548 (1966), 

14 

7. D.S.Ayres, D,O,Galdwell, A.J.Greenberg, R.W.Kenney, R.J.Kurz, 

B,F'.Stearns. Phys. Lett., 24B, 483 ( 1967). 

PyKOilHCb nocTynuna B H3J:laTenbCKHll: OTJ:len 

7 Man 1968 rona. 
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Pnc. 2.BnoK-cxeMa aneKTpoHHKH. fHH - nnyxKaHanhHbili reHepaTop HaHoce
KYHllHbIX liMITynhCOBi HHC - IIMnynhCHble IICTQqHl!KII cneTa; 
JI3 .• Ka6el'bHaSI n11HHS1 aanepJKKlii P - paaneTnl!Tenh; CC - cxeMa 
connaneH11li; CB - cxeMa 'nopoT'; HJIH - cMec11Ten;,; ~ - yc11-
n11Tenh; en - n11HeliHaS1 cxeMa nponycKaH11S1; T - V - npeMS1-
aMnn11TyJlHb1li npeo5paaaBaTenh; :r - ·cyMMBTop; MAA - MHO
roKaHanbHblll aMnnliTYJlHblll aHanuaaTop; CE - cxeMa 6nOKl!pOBKl!i 
MAf - qeTb!pexnopoJKeqHblll MarHHTOqJOHi nn - nepecqeTHble 
cxeMbI. 
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Puc. 3~ Tonorpacjml! ny'IKa no l"Op1130HTanhHOH OCII Ha MaKCIIManbHOi! 

6aae ( B = 13 ;45 M). BepxHllll Kp11BaS1 nony<IeHa np11 OTKnIO'IeH

HbIX C'IilT'IIIKax aHTIICOBnaneHlli! A 4 II As, HlllKHllll - np11 BKnIO

'IeHIIII C'IilT'IIIKOB A 4 II As• CBeTnbIMII KPYlKO'IKaM11 Ha Hei! OT

Me'IeHbl TO'IKII, COOTBeTCTBy10m11e "+ -Me30HaM, TeMHblMII-"- -Me-

30HaM; Ha pllCYHKe noKa3aHbl CTeHKII Tpy6b1, orpaHII'IIIBaIOI.Ulle 

BaKyyMHblH TpaKT. 
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Pnc. 7. 3aBIICIIMOCTh OTHO[!JeHII!l BpeMeH JKII3HII " ·- II . " -Me3OHOB 

(1+! r _) OT rpaHIIU ( - g , + g ) i B KOTOPhIX IlpOII3BOJ:mnach o6-

pa60TKa crreKTpOB. ( BenwrnHa g OTCqlITbIBaeTC!l B qncne 'Ka-

HanoB oT ueHTpa T!lJKeCTII pacrrpeueneHII!l ff -MeaoHoB no BpeMeHII 

rrponeTa). 
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