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ConeplKSHHeM llHCcepTSUHH S!Bml!0TCSI pe3yn&T8Tbl HCCn~n~aat 

0 
HHS! pacnanHblX CBOilCTB' K L -Me30HOB, Bbmonaeaaoro 6onbW~M 

KOnneKTHBOM lj>H3HKOB C nOMOWblO llBYX KSMep BHnbCOHS B Mf!rHHT["' 

JioM none aa CHHxpolj>a30Tpoae 06'ben_HHeH~oro HHCTHTyTa sinepHbIX 

HCcnenoBSHHil. 3To HccnenoBaHHe, H8'18T08 B 1858 r., SIBHn0Cb 

nocne onbITS rpy,nnbI nenep~aaa/ 1 /, B 'K0T0POM 6bmO llOK838H0 

cymeCTB0BSHHe nonr0JKHBymeil KoMnoaeHTbl aei!TpanbHbIX K -Me30HOB, 

nepaoi! sKcnepHMeHTan&Hoil pa6oToil, nocasiweHHoil neTan&HoMy Hay~ 

'leJIHIO pacnanoB YK838HHblX 'ISCTHU. 8 TO apeMSI 3KCnepHMeHTSnb

H8SI npoaepKa BbIB0ll0B TeopHH YHHBepcanbH0ro cna6oro ( V-A)-aaa

HMolleilcTBHSI nnsi pacnanoa, HllYillHX C H3MeH9HHeM CTpSHH0CTH, 

.HSX0llHnSCb B HS'ISnbH0il. CTSllHH. riosTOMY Hay11eHHe CBOilCTB K -Me-

30H0B (3apS1lKeHHbIX H Hei!Tpan&Hb!X), npenocTaanSIIOIIlHX cpenH itpyrHx, 

CTpSHHblX 'ISCTHU HSH6onbWHe B03M0lKH0CTH nnsi npOBepKH Bb!B0)lOB 

TeopHH, HMeno 6onbWOil HSY'IHbill. HHTepec. Oco6asi SKTyanbHOCTb 

HCcne)l0BSHHSI CBOilCTB HeilTpanbHblX K -M'e30H0B o6ycnoBnHaanacb 
' 0 

eme TeM o6CTOSITenbcTBOM, 'ITO ll0HCKH pacna)l0B KL -Me30H0B, 

a6conIOTHO aanpemeHHblX rHllOTe3olt CP -mrnapHSHTH0CTH, ll03BOnSI-' 

n11 npoH3BeCTH npoaepKy 3TOH rllllOT93bI, clj>opMynHpOBSHHOil B 

. 1956 r.· naHllSY /2/11 nH II .f!HrOM /S/ 

riocKonbKY B ynoMsiHyToil pa6oTe/ 1/ rpynnbI ne)lepMaHa 6b1-

o 
nH nony11eHbl C8Mbl9 npe)lBSpHT0nbHbie )lSHHbie 0 pacnallSX KL .-Me-

30H0B, nepell HCCn9)l0B8HH0M 6bma, ll0CTSBlleHa 38)l8'18 B03MOlKHO 

0 
6onee nonaoro aaanH3a pacnallHbIX cxeM KL -11acTHU, no.ny11eHHS1 

WHp0Koro aa6opa KonH'leCTBeHHblX llSHHblX H HX cpaBHeHHSI c npell

CK838HHSIMH Teopnn. 
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O'18BHAHO, 'ITO nocTaaneHHal!· 3ai:1a'la npei:i·nonarana Heo6xo

AHMOCTb. 6e3Bb16opo'IHoA perHCTpauHH BC8X KaHanoB pacna~a 
0 . . . ' ' 

ICL .,;.Me30HOB_. C ·H3M:?peHHeM HMnynbCOB 38PlllKeHHblX pacnai:tHblX 

'18CTHU. K MOM8HTy Ha'Jana HaWHX Ofib!TOB fKori:ia llCKpOBblX ~ 

CTPHMepHb!X KaMep ewe He Dbino) ei:tl!HCTBeHHbIM npH6opoM, µo-

3B0mlIOlllHM; npOll3BOAHTb TaKyIO perucTpaUHIO pacnai:1011· B HaH6~nee 

'IHCTbIX ycnoBHllX - no'ITH a aaKyyMe, - stBnHnacb KaMepa Bmib

coHa B MarHHTHOM none. 

LlHccepTaUHll COCT0HT 113 BBei:temrn, 'JeTb1pex rnaB II 38KfII0'18• 

HHll .. Bo llB8A8HHH 113n0lK8Hbl oc_HOBHbie· nonolK8Hllll T80pHH yH11j3ep

canbHOro ( V-A) -B38HMOA8itCTBHll H cq,opMynupoBaHbl 3ai:ta'IH 

HCCnei:toBaHHll. 

B · nepBoit rnaBe C0A8plKHT~nHeaHHe Bb!B0A0B TeopHH npH

M8HlfT8nbH0 K 3KCn~pHM8HTanbHbIM i:taHHbIM,. nony'leHHbIM B 0fibITe. 

Bo BTOpoi! H TpeTbei! rnaBaX i:iaeTCll_H3n0lK8HH8 nocTaH0BKH 

Ofib!Ta H MeT0AHKH o6pa6oTKH CHHMK0B C KaMep. 

CaMall 6onbWall- '18TBepTall rnaBa AHCCepTaUHll nocBlllll8Ha 

aHanH3Y H3MepeHHbIX . Vo -CO0bITHit H o6cylKA8HHIO nony'l8HHbIX Ha 

OCH0Be aToro aHanH3a K0nH'l8CTBeHHbIX pe3ynbTaT0B 0ilbJTa. 

B 3aKnIO'leHHH coi:ieplKHTCll KpaTKall CB0AKa pe3ynbTaTOB 0fibl

Ta H Bb!B0A0B, ci:ienaHHb!X npH HX o6cyJKAeHHH. 

II. ITocTaHOBKa Ofib!Ta 

C uenbIO CHHlK8HHll YP0BHll q,oHa OT fi0CTOpOHHIIX_'laCTHU e 

pa60'JHX o6'beMax KaMep H paCWHpeHHll B03MOlKHOCTeil Ami H3MepeHHll 

HMnynbCOB H HAeHTmpHKaUHH pacnai:tHbIX '18CTHU KaMepbl 3KCfiOHHpo-
. 0 

BanHCb B ny'IKax ICL -'laCTHU cpaBHHTenbHO HH3Kott 3HeprHH. 

CxeMa Ofib!Ta C UHnHHApH'leCKOil KaMepoit BlfllbCOHa 14 1 AHaMeT

poM 400 MM, c noM0lllbIO K0T0poil· 6bmH Ha'JaTbl HCCnei:toBaHHll, 

npei:tCTaBneHa Ha pHc. 1 • 
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HcTO'IHIIKOM K
0 

-'IBCTIIU cny>KllT BHyTpeHHSISI CBIIHUOB8SI Mll-

. WeHh . ( 1), noMemaeMasi B ny'IOK ycKopeHHblX npOTOHOB c sHepr1Ieil 

E = 9-10 fsB. Ily'IOK HeilTpanbHblX 'ISCTIIU, 1IcnycKa8MblX J>.:111-
. . 0 ~ 

weHhlO non yrnoM 97 K aanpaBneHIIIO llBII>KeHIIR npoTOHOB, 4'opMII-

pyeTcR llBYMR CBIIHUOBb1Mil Konn1IMaTopaM1I ( 3). Bxon B nepellHIIil 

KonnlIMSTOp ·aaKpb!T CBIIHUOBbIM KOHBepTOpO.M ( 2) TOnI!llIHOil 100r/ CM 2• 

ilnR ynanSHllR II3 ny'IK8 38pR>K8HHb!X 'I8CTIIll.lICnonb3yeTCSI OTKnO

HSIIOlllliil MarHIIT ( 5), pacnono>1<eHHb1ll nocne nepBoro konnlIMaTopa. 

B O'IIICTKe 'ny'IKa OT 38pR>K8HHbIX "IBCTIIU. sq>q>eKTIIBHO, Y"ISCTeyIOT 

TaK>Ke MarHIITHoe none ycKop1ITensi II none sneKTpoMarHnTa (8) 

T1Ina MC~,· B aaaope KOToporo ~oMemaeTcsi KaMepa Bnnhcoaa (7). 

PaccTOS1H1Ie OT cpeaa.nocnenaero. KonnlIMaTopa no KaMepbI 6onee 

onHoro Me'I'pa, nosToMy BC~' K ~ -"I8CTIIUbI1 _ pO>KJl8HHbie B CTeHKSX 

KonnllMBTOPOB, Ha nyTII no KBMepbI ycneBaIOT pacnacTbCR. 3aIUllT8 

OT q>OHOBoro II3ny'IeHIIlI o6ecne"!IIBaeTCSI JKene3HblM SlpMOM sneKTpO

MarH1IT8 (8) II cneu1IanbHOll 6eTOHHOll KnanKoll, npllMbIKSIOlllell K CTe

He 3!(8HllSI CIIHXpoq>aaoTpoaa. O6mee paCCTOlIHIIe OT BHyTpeaaell Mll

weHII. ( 1) no cepelllIHbl KSMepbl paBHSleTCSI 8 M. 

Ha"I1IHasi c 1962 ~.,napannenbHO c nepBoll YCTSHOBKOH B 

nyqKe ael!TpanhHblX "!8CTIIU SKCnOHIIpOBanacb MeTpOBal! np!!Moyronh

HSR KaMepa BIInbCOHa B MarHllTHOM none, II3rOTOBneHH8SI B HHCTIITy

Te q>ll31IKII AH fpyalIHCKOll CCp/18/. IlplI pa6oTe C MeTpOBOll Ka

Mepoil cxeMa oru,1Ta ocTanach npaKTII'IeCKll He1IaMeaaoll. B cny"!ae 

UIInlIH!lPII"IeCKoll K8Mepbl cpenHee 3H8"!8HIIe BepTIIKanbHOll COCTaBnSI

IOIUeil aanpsi>1<eHHOCTH MarHIITHoro non!! paBHReTcsi 14500 a; aeon~ 

aoponaocTb nonsi B ocBemeaaoll o6naCTII He npeBbUIIaeT 3%;- llnsi . '· 
npsiMoyronhHOil KaMepbl yK838HHbie xapaKTeplICTIIKH paBHbl 8800 3 

H 10% COOTBeTCTBeaao. llnlITenbHOCTII pa6o'IIIX UIIKnOB UHnlIHnpn

"!eCKOl! II npsiMoyronbHOl! KaMep c.ocTaBnSIIOT 77 II 100 CeK. 4>oTo

rpaq>1IpOB8HIIe KaMep npolI3B61l1Inocb !lByxo6oeKTIIBHbIMII q>OToanna

paTBMH. IlpH 3KCnOHHpOB8HIIII KaMep B ny'IKSX HellTpanhHbIX "IBCTIIU 

YCKOPHTenb pa6oTan HS nOHHlKeHHOll llHTeHCHBHOCTH, COCTaBnSIIOlllell 

( 1,0 ➔ 2,0) • 108 np9T0°HOB· Ha OlllIH HMnynhc. IlplI 8THX ycnoBHRX 
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O!lHO V O -co6b1T1Ie oT pacnalla Ko -M830H8 aa UIInlIH!lp1I'I8CKOH 

KaMepf npllXOlllinOCb B cpenHeM HS 4-5 q>OTOCHIIMKOB; HS npSIMOY

ronhHOll KaMepe - Ha 2,5-3 CHHMKB. B p!!ne 3KCn031IUIIll B pa60'I1Ie 

o6oeMbl KaMep noMeUianlICb CBIIHUOBble nnaCTllHKII ·TonIUIIHOll 

5,8 r/cM2, npenHa3H8'I8eMbie nnsi uneHTJiq>IIKBUIIH pacnallHbIX qac

Tl!U no noTepe llMnynbCa npll npOXOlK!l8HlllI "!epe3 nnaCTIIHKII. 3Hep-

reTn'IeCKIIll cneY.:Tp K ~ -Me30HOB B MeCTe pacnonoJKeHJilI rrp!!-

MOyronbHOll KaMepbl noK838H Ha pHC. 2. Cpe!lHSllI sneprHSI Kt-tvte-

30HOB COCT8Bnl!eT E = 150 MsB; cpenmrn sneprllll pacnaBWIIXCR 

B KaMepax 
0 KL -"IaCTIIll paBH8 E = 115 MsB. 

Ill. MeTO!(HKa o6pa6oTKH CHHMKOB c KaMep B1InhCOH8 

B Ha'Iane nccneAOBaHHSI B naweM pacnopRlKSHHII JIMencSI 

TOnbKO MeTO!l JI3MepeHHlI cnenoB qacTHll C noMOIUblO penpoe111Ipo

B8HJISI !IX uao6palKeHJiil, KOTOpblH 6bm xopowo oTpa6oTaH B na6o

paTOp1III !!!lepHbIX npo6neMl5,6/ u-wnpoKO ucnonhaoBancsi nnll o6-

pa6oTKll KaMepHbIX nneHoK. noanHee, Korna nnsi perucTpa!lHII 

K ~ -pacnanoB cTana ncnoith30B8TbClI npsiMoyronbHBSI KaMepa, 

C 11enb10 pacwupeHIIlI qipoaTa pa60T no JI3MepeHIIIO q>OTOCHIIMKOB 

8TOT MeTO!l 6bm nononneH KOOp!llIHSTHbIM MeTO!lOM naMepeHllSI cne

!(OB C nOMOlllblO nonyaBTOMSTII"IeCKOrO np1I6opa. 

06pa60TK8 aKcnep1IMeHTanbHblX MaTep1IanoB npo1I3BO!(IIIl8Cb B 

cnenyIOl!leM nopllnKe: 

a) npOCMOTp q>OTOCHIIMKOB II per1ICTp8UIISI V
O 

-c06bITIIll OT 

K o -Me30HOB II !IX npenBap1ITenbH8lI 1I!(eHT1Iq>llK8UIIS1i 
pacnalla 

6) 1IaMepeH1Ie aaperlICTp1IpOB8HHblX npn npocMOTpe V
0 

-co6bI-

TIIll, BKnIO'I8SI II3MepeHIISI OTHOCIITenbHOll nnoTHOCTII no"IepHeHIIR 

cnenoB; 

B) o6c'IE'.lT peaynhTSTOB np1I6opHblX naMepeHIIll Ha 3BM II KII-

HeM8TII"I8CK8SI rt!{eHT1Iq>IIK81llilI cxeM pacnana; 

r) MonennpoBaHIIe pacnanoB K ~ -Me30HOB B ocoomaeMOM 

o6oeMe KaMepbI II aHanna nony"IeHHbIX peaynhTBTOB. 
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TTpoCMOTp <pOTOCHIIMKOB npolISBOlllfllCSl HesaBIICIIMO TpeMSI / 

onepaTopaMIIo. Cpe/lHSISI :;i<p<peKTIIBHOCTb B!IsyanbHOI'O o6Hapy,KeHI!Sl 

V
O 

-co6bITIIfi COCTaBmieT 90-91%. EbmO IlOKasaHo, 'ITO a<p<peKTIIB

HOCTb perncTpamm V O -co6bITIIii, COOTBeTCTByromnx paSHbIM KaHa
• 0 

naM pacnana KL -MeSOHOB (sa IICKllIO'leH!IeM nap llan!ITUa OT 

K ~17 o -pacnana ), B npenenax own6oK OllHHaKoBa. 

HsMepeHHSI OTHOCIITenbHOii nnoTHOCTII IlO'IepHeH!ISI cneAoB 

npolISBOJ'.IHnHCb TOllbll.O J'.lllll cnenoB 'laCTIIII, HMnynbC KOTOpblX 

p ;:; 100 Maa/c. TTpn. MaWHHHOii o6pa60TKe pesynbTaTOB IISMepe

HHii HMnynbCbl 'laCTHU Bbl'IHCnSin!ICb C y'li'iTOM Tonorpa<p!III MaI'HllT

HOI'O nonSI. llnSI 'laCTHUbI, llllHHa npoeKUHII cnena KOTopoii Ha nnoc

KOCTb CHHMKa paBHa 10 CM, a pannyc KpHBH3Hbl cnena - 100 CM, 

B cny'lae npSIMoyronbHOii KaMepbI nonHaSI own6Ka IISMepeHHSI HM

nynbca cocTaBnSieT 10%. llnSI o6ecne'leHHSI ycnoanii HaneJKHoro 

HSMepeHIISI IIMnynbCOB pacnalll!blX 'laCTHU BBO/lHnHCb KPHTep!IH OT-

6opa V
0 

-co6wT!Iii 110 nnnHe cnenoa n yrnoB ·ncnycKaHHSI pacnan

HbIX 'laCTIIllo 

HneHTH<pHKaUHSI cxeM pacnana npOHSBO/lHllaCb llBYMSI MeTona-

MH: 

a) nyTeM HlleHTII<pHKaUHH npnpO/lbl pacnanHhIX 'laCTHU Ha oc

HOBe IISMepeHHSI OTHOCHTenbHOii nnoTHOCTII IlO'lepHeHHSI cnenoB 

H HSMepeHHSI noTepb HMIIynbCa 'laCTHUaMH npn npoxolK/leHHH 'lepes 

CBHHUOBYIO nnaCTHl!Ky; 

6) nyTeM npoaepKH KHHeMaTH'leCKOI'O COOTBeTCTBHSI V
O 

-co6bI-

THSI sanaJiHoii cxeMe. K ~ -pacnana. 

llnSI ·Tpex'laCTH'IHhlX pacnanoB no pesynbTaTaM 

0 + 
KL ➔ 17 + e + V 

- + 
➔ 11 +e +v 

+ 
➔ 11 +/L +v 

➔ 11 +/L + +;; 

417+ +11-+110 

9 

, ...... ;. .. ,,,,. ~~ 



. 0 

11aMepem11l BhI'IIICmm11cb aHa'!eHIISI :mepr1111 pacrraBinerocSI KL-Me-

aoHa. KorJ:ta pacrraAHBSI cxeMa ue 'rrpoxoAnT", aHatJemrn sHepr1111 

rrony'ISIOTCSI KOMrrneKCHblMII. 

C uenblO rrpoaepKII v 0 -co6b!Tllil Ha ABYX'18CTll'!HbJe pacrraA-

Hble cxeMbl 

0 TT+ K ➔ + TT 
L 

..... e + + e 

➔ µ+ + µ 

± +µ+ ➔ e 

Bbl'IIICnllnOCb 3H8'1eH1Ie M8CC_bl pacnaarnellcsi '!8CTl!Ublo 

BcneACTBlle Toro, '!TO ll3Mep!1Tb II llJ:1eHTl1¢11u11poBaTb YJ:18B8-

nocb TonbKO pacrraJ:thI, 11Me1011111e orrpeJ:1eneHHb1e KoH¢11rypau1111 B 

na6opaTop11oil cncTeMe (11arrp11Mep, Ko 
.a -pacrraJ:thI c sneKTPOHa-

Mil He6onblllOil 3Hepr1111), cpaBHeHne xapaKrepncTIIK 11J:1eHTn¢n-

UIIPOB8HHblX pacrraJ:10B C COOTBeTCTBYIOlllllMII TeopeTll'!eCKIIMII pac-

rrpelleneHIISIMII Ilp0113B0Allnocb C Y'liiTOM OT6opa V o -co6biTl!il 

B na6opaTopHOil CIICTeMe KOOpllllHa,. YKa38HHblil y'leT ocymeCTBnsin

CSI "11crrpaaneH11eM' 6e3Bb16opo'IHbIX TeopeT11tJecK11x pacrrpeJ:tene-
0 

11111! nocpe_llCTBOM M01len11poBaHIISI KL -pacrrallOB B OCBe-

maeMoM 061,eMe KaMepbI no MeToAy MoHTe-Kapno. 

IV. Oc110BHble 3KCnepnMeHTanbHb!e pe3ynbTaTbl II BblBOJ:lbl 

Kon11tJeCTBeHHbie pe3ynbTaTbl nony'!ellbl Ha OCHOBe o6pa6oT

KII CBbJllle 35 Tb!CSl'l rrapHblX CHIIMKOB C KaMep, rrpoBeJ:1e1111oil B na-
6opaTop1111 S11lep11b1X npo6neM OHHH. Bcero 11a c1111MKax 6bmo 

o o• 
0611apylKeHo 9.4 Tb!CSl'I V -co6b!Tllil OT pacrraJ:ta KL -Me30HOBx/. 

I . 
X nonHoe Kon11'1eCTBO 3aper11cTp11poBaHHblX B OilbITe V~co6b1-

Tllii: COCTaBnSleT 14,4 -Tb1c; 5 Tb!CSl'l yo -co6biTl!il o6pa6oTaHbl B 
na6opaTop1111 Bb1CoK11x s11epr11il OHHH. 
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Cpelln 9,4 TbICSI'l V 
O 

-co6b1T11il IIJ:1eHTm!munpoaa110: 

866 

28 

0 
K 0 a -pacrrallOB, 

-pacrraJ:10B 0 
Kµa 

29 nap LlannTua OT pacrralla K ~TTo ; 

7 pacrrallOB K0L ➔ TT++ TT-+ TT 0:r _ 1 
➔ e +e 

440 pacnallOB K ~ ➔ TT + + TT- + TT O • 

<t>oTOCHllMKll OTJ:tenbHblX pacnaAOB rrpeACTaMeHbl Ha pnc. ·3-6. 

HanpaBne1111e ABlllKeHIISI pacnaarnerOCSI K~ -Me3oHa IlOK838HO CTpen

KOil BHll3Y CHllMK8o 

§ 1. 311epreT11tJecK11e crreKTpb1 11 yrnoab1e Koppensiunn 

tJaCTIIU B K~ 3 -pacrraJ:te 

Llnsi rrocTpoeHIISI a11epreTntJeCKnx cneKTpOB II yrnoBbIX pacrrpe-
. . ,, 0 

J:1ene1111n 11crronb30Ban11cb 554 nonHOCT)',IO o6MepeHHhIX K 03 -pac-

nanoa. nocKonbKY 11a116onee non11b1e cBeJ:1e1111si o aap11a11Te pacrraJ:1-

11oro B3al!MOJ:teilcTBIISI rrony'leHbI rrpn a11an113e • 394 K~3 -pacrra

AOB C Manos11epreTll'!HblMII sneKTPOHaMll (. E na6. :s 10~ Maa)' 

HlllKe npllBOllSITCSI J:taHHb!e TOnbKO J:tnSI 3TOli rpyrrrrb; ( rrepaon Bb16op-
0 

Kil) K 03 -pacrraJ:10B. 

3KcrrepnMeHT8nbHblil II TeopeTn'!eCKlle crreKTpbl TT -Me30HOB 

rrpeAcTaaneHbI B Ta6.nnue 1. 

3Kcrrep11MeHTanbHblil crreKTp COOTBeTCTByeT IICTIIHHblM 3Ha'!e-

HIISIM s11epr1111 pacrraBlllllXCSI K0 - Me30HOB x) 
L 

xi TeopeTll'!eCKl!e crreKTpbl Bbl'IIICneHbl B rrpellrrOnolKeHIIII, 

'!TO 2~PM¢aKTOpbl -no cnnbHOMY B3811MOlleilcTBlllO S!BnSIIOTCSI rro

CTOSIHHblMII aenH'IHHaMI!. 
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B Ta6nnue II H Ha pnc. 7 npOH3B01lllTCSI cpaBHeH11e SKCne-

p11MeHTanbHblX H TeopeTJqecKIIX cneKTpOB sneKTpOHOB II pacnpe11e-

neH11li yrnoa paaneTa TT -MeSOHOB II sneKTpOHOB npH SHeprllH 

TT -Me30HOB, qJHKCHp0B8HHOli B HHTepaane ti E = 244 .. 270 Msa. 

3To cpaaaeane, nponaae11eaaoe HaMn anepBb1e, npe11cTaBnS1eT 

co6oli aan6onee cTpory10 npoaepKy aapnaHTa pacna11aoro aaanMo-

11elicTBHS1, cao6oaay10 OT KaKnx-nn6o npeanonomeanli o <j)opMqJaKTo~ 

pax no CHnbHOMy B3aHMOAeliCTBH,IO. nponepKa cornaCHSI SKCnepn

MeHTanbHblX n TeopeT11qecK11x pacnpeaenea11li no MeToay x 2 

n03B0nSJeT caenaTb cneAy!OlllUe 38Kn10qeHHS1: 

a) CK8mlpHblli II TeH30pHblli Bap11aHTbl IICKn10qa10TCSI KBK 

e1111HCTBeHHb1e B&pHBHTbl B3811MOAelicTBIISI C A0CTOBepH0CTblO Bb!llle 

99,9%; 

6) TOnbKO BeK~OpHblli B8p118HT 'npoXOAIIT' KaK eAIIHCTBeH

Hblli BBpllaHT B3811MOAelicTBHSI; 

a) aen11q11aa B03Momaoro cyMMapHoro BKna11a B pacnaaaoe 

B3811MOAelicTBlle co CTOpOHbl s- H T -BapllaHTOB He npeBb!lllaeT 

10-15%; 

r) B npeaenax om1160K OTCyTCTByeT 38BIICIIMOCTb qJOpMqJaK-

Topa 1 + OT saepr1111 sneKTpoaa. 

3aKn10qea11e O TOM, qTo CKanS!pHblli BapHaHT He npoXOAIIT 

K8K eallHCTBeHHblli B8pll8HT B3allMOAeliCTBIISI, caenaHO H8MII r:nep-. 

Bbie. 

Ha cpaBHeHIISI 113MepeHHoro OTHOllleHIISI BepOS!THOCTeli 
0 

Kµa 

11 K ~ 3 - pacnaaoa c oTHomea11eM, Bb1qncneHHbIM no xapaKTep11cT11-

KaM. Kt 3 - pacnaaa/7/, cneayeT, qTo 

0 
I+ (Kµa 

f ( K 0 0,97 :!:, o, 19. 
+ e3 

3TOT peaynbT8T CBIIAeTenbCTByeT B nonbay SKBHBaneHTHOCTII 

sneKTpOHOB II MivOH0B B cna6oM B3811MOAeliCTBHII. 
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§2 .. ITollCKJl nayxnCIITOHHhlX pacrranoB 
0 

KL -Me3OHOB 

ITo!lCKII nByxnenTOHHblX pacrranoB npO113BOU111111Cb nyTeM KllHe

M8Tll'leCKOii 11neHT!I(pllK8Ullll Vo . -co6b!Tlltt. IToCKOJlbKY B ycnoBllSIX 

Hawero OUb!T8 llMIIT8UIISI llBYX'ISCTll'IHblX pacrranoB K
0 

-Me3OHOB 
L 

MO>KeT o6ycnaBnl!B8TbCSI TOnbKO Tpex'laCTll'IHblMII pacrra)lSMII TeX >Ke· 

'18CTIIU, rrp11 ocymecTBneHIIII IIOIICKa B KaqeCTBe nononHIITE:.'lbHblX 

KpllTep11eB OT6opa 11crronb3OBan11cb Tpe60B8HIISI, BblTeKalOIUl!e 113 

ycn0B11ii KOMrrnaHapHOCTll JlBYX'l8CTll'IHOro pacrranttoro C06b!TIISI, 

a l!MeHHO, paBeHCTBO Hyn10' rrorrepe'IHOii COCT8Bnl;IIOIUeii cyMMapHoro 

l!Mnynbca 38pSI>KeHHblX pacrra)lHblX '18CTIIU II paBeHCTBO 180° p83HO

CTII 8311MyTanbHblX yrnoB HarrpaBnettnii llX 11crrycKaH1rn: 

l l o 
P + = P - I ¢ + - ¢ - I = rno • . 

ITepBbltt IIOIICK JlBYX'ISCTll'IHb!X nenTOHHblX pacrranoB 6hm ocyIUeCTB-
0 • 

nen H8Mll 118 OCJIOBe 113MepeHIISI 780 V -co6b!Tllll C 1111nllHJlpl1'1ec-

Koii KaMepbl. C'111Tanocb, '!TO V
O 

- co6b!Tlle SIBnsieTCSI JlBYX-

0 
nerrToHHblM pacrranoM KL - Me3OHa, ecnll 113Mepe!l!lble 3!18'1e!IIISI 

M8CCbl Ki -Me3O11a, rrorrepe'IJIOH COCTaBnSIJOIUeii cyMMapnoro 

IIM!lynbca ll pa3HOCTII 8311MyTanb!lb!X yrnoB OTnll'lan11cb OT Tpe-

6yeMblX 3Ha'!eHnii He 6onee; '!eM Ha OJlHO CTa11napT11oe OTKnOHe

mrn. B HTOre IlpoBepKll cpen11 780 v
0
_ -co6b!Tlltt C u11nnHJlpl1'1eCKOtt 

KaMepb1 ne 6bmo naiineHo HI! onHoro AByxnerrToHHoro pacrrana 

K: -Mc3OHa, '!TO naeT cneny10m11e 3Ha'!eHnSI nepxneii rpa1muh1 

OTHOCl!TenbHOH BepOS!THOCTII )lByxnerrTOlll!blX pacrranoB: 

Ko + 
L ➔ e +e 

w ( ➔ µ+ - -s 
+µ ) ~ !,3 • IO • 

+ -
➔ C- + µ+ 

H3 cpaBHeHHSI YK838HHoro 3Ha'!eJIIISI BepxHeii rpa!lllllbl C BepOSIT

HOCTblO K + ➔ µ + + V - pacrrana cnenyeT, '!TO OTHOWe!{ne KOHCT8H

Tbl B3811MO)lettCTBIISI Me>KJlY HCttTpanb!lblMII TOK8Mll G HettTp. K 

o6hl'IHOil KOHCT8HTe G 

K8Mll paBHO: 

B3811MO)leiicTBIISI Me>KJly 38pSI>KellllblMII TO-

20 
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STa rrepBaSI oueHKa BepOS!THOCTII nnyxnenTOHHblX pacnanoB onpene

nsina 6onee Bb!COKYIO cTeneHb nonaBneHHSI B3811MO)leilcTBHSI MelK):ly 

neilTpanbHblMII TOKSMH, He>Ken11 oueHKa, _nonyqe}IH8SI no BepOS!')'HO

CTII pacnana K + ➔ TT+ + e + + e - • 

ITo3nHee no11CKH pacnana K: ➔ e +·+ e - 6bmH nponon>KeHbl no 

co6b1THSIM C IlpSIMOyronbHOil KaMepblo Cpen11 OT06paH!lblX 3000 v 0-co-

6b!Tllil 11e 6bmo 11ailne110 1111 on11oro pacnana K~ ➔ e+ + e 

§3 .. ITponepKa cnencTBHii rHIIOTe3bl CP -HHBapHaHTHOCTII 

B nam.eM onh1Te npoBepeHbl cnenyrom11e cnencTBIISI rHIIOTe-

3bl CP -HHBap11aHTHOCTH: 

- a6comoTHblil 3anpeT pacnana K0
L ➔ TT.++ TT-

0 . 
- paneHCTBO e)lHHHUe 3apSl)lOBOrO OTHOWeHHSI JlnSI K e3 -pacnana; 

nneHTll'IHOCTb cneKTpoB nMnynbCOB 3neKTPOHOB II IIO3llTpo-
o + 0 

HOB n K ea -pacnane II TT - -Me3OHOB - B K 3TT -pacnane. 

A. OuenKa nepx11eil rpaHHUbI BepoSITHOCTH pacnana 

K~ ➔ 2 TT 

IToncK pacnanon 
0 • -

l(,L ➔ TT+ + TT npOH3BOJlHnCSI TSKllM >Ke o6pa-

3OM • KSK n IIOllCK nnyxnenTO!IHblX pacnanoB. Cpenn 780 v 0 -co-

6b!Tllil 6bmo 11ailne11O nna co6b1TnS1, cornacy10m11xcS1 n npenenax own:... 

6oK 113MepeHHSI C YK838JIHOil CXCMOil pacnana. 3a C'!eT HMIITSUHll 

0 -t -
pacnano~ ~ ➔ TT + TT Tpex'laCTH'IHbIMH pacnanaMH, cornacao 

pac'!eTy, ·non>Kllo 6hmo 11a6n10naTbCS1 TolKe naa co6b1Tnsi. ITo3ToMy 

113 H8WIIX Jl8llllblX nnsi nepxneil rpaHHUbl OTHOCIITCnbHOil nepOS!THO-

0 + -cTn pacnana KL ➔ TT + TT nonyqaeTcSI 3Ha'!eH11e: 

(Ko ➔ 
L 

TT++ TT- l ~ 2,5: 10-
3

• 
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no cpaaHeHHIO C eaHHCTBeHHOli HMeaweftcg B TO BpeMll oueHKOli, 

nOITY'IeHHOli rpynnoli neaepMaHa/ 11, HaM yaanoch nOHH3HTb 3Ha

qeHHe aepxaeli rpaHHUhl aTOli aepol!THOCTH B TPH pasa. 

,!· 

E. OnpeaeneHne sapgaoaoro OTHOWeHHll B K~3 _-pacnaae 

3apllllOBOe OTHOWeHHe uupeaeneHO no Beel! CTBTHCTHKe 

naeHTHqmunpoBaHHbIX 
0 

K.a -pacnaaoa, BKmoqaromel! 866 .co6b1rntt • 

.B yKa3aHHYIO CTaTHCTHKY ao6aaneHbl 28 K;a -pacnaaoa, nneHTH-

qmunpoaaHHbIX no µ,e - pacnany n xapaKTepy ocTaHOBKH pac~ 

naaHOH qaCTHUbl B raae KaMepbI. Cpean Bcex nneHTH!plIUHp0B8HHbIX 

nenTOHHbIX pacnaaoB HaliaeH 451 pacnaa c nonolKHTenbHbiMH rr -Me-

30H8MH II 443 pacnaaa C OTpHUaTenbHblMH 1T -Me3oHaMH. 

3apllllOBOe OTHOWeHHe R paBHO: 

N( ,,+) 
R2 ---- = 1,04 + 0,7. 

N(rrl -

CaMoe .nepaoe cpean HMerownxcll onP.eneneHne/8/ sapllaoaoro OTHO-
. 0 

we HHS! 6bIITO caenaHO HaMH a 1961 r. Ha OCHOBe 97 K e3 -pacna-

llOB, saperncTpHpoBaHHblX unmrnapnqecKOH KaMepo.ll. OHO paBHll-

noch R 0,90±_0, 18. HecMOTpll Ha 6onhWYJO owH6Ky H3MepeHJlll, 

aTa oueHKa B TO apeMl! npellCTaBnllna onpeneneHHhlH HHTepec, TaK 

KaK /l8HHbJe _rpynnhl nea~pMaHa 11 / He HCKITJO'!anH B03MOlKHOCTb, 

'!TO sapl!/lOBOe OTHOUieHne CHilbHO OTnHqaeTCll OT e/lHHHUblo 

B. CneKTpbl HMnynhCOB iiacTHU JI aHTJl'!aCTHU 

+ 
CneKTpbl HMnynhCOB a na6opaTopHOH CHCTeMe llilll rr - n 

0 
1T -Me30HOB H3 K 

3 
1T -pacnana H aneKTpOHOB H nosHTPOHOB 

0 H3 K .a -pacnaaa npencTaBneHbI Ha pnc. 8 H 9. ilnll nocTpo-

eHHll cneKTpOB 1T + - H 1T - -Me30HOB ncnonb30BaHO 440 aKTOB 

0 + - 0 pacnana !CL .. 1T + 1T + 1T • BbilleneHHbIX cTaTHCTnqeCKHM MeTo-
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.QOM. CneKTpbl noaHTpOHOB H aneKTpOHOB nocTp08Hbl no 866 K.a'. -pac-

na.QaM, Hcnonb30B8HHblM ,1:1ng onpe.i:1eneHHH 38pHJ:IOBOro OTHOWeHHH. 

Ha pHC. 8,9 nyHKTHpHaH nHHHH COOTB8TCTByeT OTpHuaTenbHblM 

qaCTHUBM. KaK BH.QHO .H3 cpaBHeHHH cneKTPOB, B npe,1:1enax OWH-· 

6oK onblTB cneKTPbl qacTHU H 8HTHqacTHll He OTnHqa10TCH ,1:1pyr OT 

,1:1pyra. KonHqecTBa paCO/lllOB Ko ➔ IT+ + IT-+ 11°, y KOTOpblX 
L 

PIT+> p .rr- H p rr+ < PIT- • 

paBHbl 228 H 212, COOTB8TCTB8HHOo 

HawH peaynbTSTbl no npoaepKe cneACTBHll rHDOT83bl CP -HH

BapHaHTHOCTH ae CO.QepJKaT peaynhTST0B, He cornacyJOI!lHXCH C 

STOii rHnoTeaoll. <l>aKT aa6mo.Q8HHH ABYX co6blTHll, KHHeMBTH'18CKH 

0 + - ' 
COOTB8TCTBYIOillHX pacna.Qy K L ➔ 1T + IT • MOJKeT 6b!Tb o6'bHCH8H 

aq,<jJeKTOM HMHTSUHH ABYX'laCTH'IHblX paCIIS.QOB Tp8X'l8CTH'IHblMH pac~ 

na.QaMH. OAHOBpeM8HHO ~OT <jJaKT 03Ha'!aeT, 'ITO npHM8Cb aMnnH

TYJ:lbl nepexo.i:1a, Hapywa10mel! CP -'lilTHOC,Th, _Mana H noaToMy 

CP -'leTHOCTb. HBnHeTCH J:IOCTBTO'IHO TO'IHblM KBBHTOBblM 'IHcnoM. 

8 npeACTaBneHHH BOnHOBOll <l>YHKIIHH 

I K o > = I K·o > + f I K o > 
L 2 I 

Ko 
L -'laCTHUbl 

BElnH'IHHa napaMeTpa f O onpe,1:1enHJOI!lero BKna.Q BMDnHTYJ:lbl, Hapy

wa10mell CP -'lilTHOCTb, no HBWHM .QaHHblM, no MOJ:1yn10 He npeBbl-

waeT ltl ~ 2,8·10-3. 

Onpe.i:1eneHHe BepOHTHOCTel! Tp9X'laCTH'IHblX pacna.QOB 
0 . 

KL -M930HOB H npoaepKa cne.QCTBHll npaBHn ~ l•l/2 

B xo,1:1e aHanHaa v
0 

- C06blTHll OT pacna.Qa K ~ - M930HOB 

B .i:1ononHeHHe K .QaHHbIM o cxeMax pacna.i:1a, nony'!eHHbIM rpynnoll 

ne.i:1epMaHa/ 1/, , HBMH· 6bmo J:IOKa38HO cymecTBOB8HHe CX9Mbl° Helh

panbHOro pacna,1:1a H 6onee Henocpe.i:1cTBeHHO onpe,1:1eneHa npHpo,1:1a 

. . + 
Hel!TpanbHOii: 'laCTHllbl B Tp9X'l8CTH'IHOM pacna.i:1e, co.i:1eplK81ll9M _ IT -

H IT -M930Hbl .. npH 9TOM 6bmH H3MepeHbl BepOHTHOCTH Tpexqac-
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TH'lffblX nenTOHffblX H uenenTOffffblX pacnanoa, llSJOWHX rnaBHblll 

BKnan B nonay10 aepoSITHOCT& pacnana: 

0 + + -
KL ... rr- +e +v(v) 

.± 
➔ Tl + µ+ +v (~) 

➔ Tl+ + Tl 
0 + Tl 

... rro + rro + rro. 

A. OTHOCHTenbH8ll aepOSITHOCTb K0 -pacnans 
e3 

0 
llnll onpeneneHHll OTHOCHTen&HOH aepOHTHOCTH Ke3-pscns-

ns ucnon&aoasnuc& V o -co6bITHll, uneHTmpmrnpoBSHHbJe B peaynb-

TSTe H3M8peHHll noTepb HMnyn&CS pacnsnHhIMH 'ISCTHUSMH npH 

npoxo*neHHH '18pe3 CBHHUOBYJO nnsCTHHKy. C uen&JO npaKTH'leC

KOro caeneHHll K Hyn10 BKnsns B npoxonlIWH8 sneKTPOHbl OT Tl -

H /' -M830HOB 

wue 'ISCTHUbl C 

K sneKTpOHSM 6blllH OTH8C8Hbl npoxonll

noTepew uMnyn&cs -¥--> 50% • llnll on-

peneneHHll nonHoro:, KonH'lecTaa npoxonSIWHX sneKTpoHoB aaonn

nuc& 3ST8M nonpSBKH HS npOXO*neHHll sneKTPOHOB, B KOTOpblX 

nony'ISIOTCH 6eany'leBbl8 nHBHH, H HS npOXOlKll8HHSI C noTepew 
£\P 

HMnyn&ca ~ ::; 50%. ITepasH nonpsBKS aaonunac& no nsH-

HbIM sKcnepHM8HTSnbHblX ps6oT/9/; BTOpSS! - Ha OCHOB8 Teope

TH'18CKOH ~yHKUHH psa6pocs noTepb HS uany'leHue/10/. Ha npll

Moyron&HOA KSMepe asperucTpupoBsHo 1095 cny'lse~ npoxo*ne-

HHS! pscnsnHbIX 11scTHU qepea nnacTHHJCY• HcnpsaneHHoe nonHoe 
' 

KOllH'18CTBO npOXO*Zl8HHH sneKTPOHOB COCTSBnSieT 191,4. no STHM 

nsHHblM C y'leTOM Bb1'1!fCn8HHblX no M8Tony MoHTe-Kspno aepo

SITHOCT8H npoxo*Z!eHHSI 38PSI*8HHblX nponyKTOB pscnsns 'lepe3 

nnscTHHKY HS
0

Hneao, 'ITO OTHOCHTenbHSSI aepoH~HOCTb ( no OTHOwe

HHIO KO BCeM pacnsnsM C 3SPSl*8Hffb1MH nponyKTSMH} paBHS·: 

26 
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W (K
0 

) = (51+6}%. 
e3 -

0 
Bnepab1e onpeneneHue aepOSITHOCTH Ke 3 -pscnsns 6bmo cnensHo 

HSMH B 1960 r. no MSTepusny C UHllHHZlPH'l8CKOH KSM8pbil 11 /. Tor
o 

na 6blll0 HSAneHo, 'ITO OTHOCHT8llbHSSI aepOSITHOCTb K e3 -pacnsas 

psaHs: 

W(K:
3

) (48:!:.l 1)%. 

CpenHeB3B8W8HHO~ 3HS'l8HH8 OTHOCHTen&HOH BepOHTHOCTH no !lBYM 

onpeaeneHHSIM COCTSBnHeT: 

0 
W(Keal (49,8:!:_5,2). 

E. OTHOCHT8llbHaR BepoHTHOCTb pacnsaa 

K0L ➔ Tl + + Tl - + Tl O 

Cpeau acex aaperucTpHpoBaHHblX v
0 

-co6bITHH HawneHo 9 qe

Tb1pexnyqeab1X co6bJTH/i, H,3 KOTOpb!;,( 7 IIOllHOCTblO o6MepHIOTCR, ilnH 

KS*!loro H3 _STHX co6bJTHH ycTaHoBneHo, 'ITO !lB8 paCIIS!lHbJe '18CTH

Ubl S!BllRIOTCSI sneKTpOHOM H II03HTPOHOM, a !lBe !lpyrue H,e MoryT 

6b1Tb K, -Me30H8MH HllH npOTOH8MH. 3H8'18HHR MSCCbl pacnaaweHCSI 

'18CTHllhl, Bbl'IHClleHHbJe B npeanono*eHHH !lBYX cxeM pacnaaa 

0 + 
KL ➔ TI +TT +rro y 

e ++ .. e 

0 + - + 
H KL ➔Tl + Tl +y ➔ e + e 

IIOKaaanu, 'ITO TOllbKO B cnyqae nepBOH CX8Mbl OHH COBII8!l8JOT B 

npeaenax owu6oK c Maccoll K ~ -MeaoHa. TaKHM o6paaoM, no Ha-

6mone1m10 rrpo!lyKTOB pacrraaa HeHTpanbHOH 'ISCTHUbl 6binO !lOKa-

38Ho', 'ITO_ B TpeX'ISCTH'IHOM pacrrane C _llBYMR 38PR*8HHLIMH Tl -Me-

30HSMH H8HTpSllbHOH '18CTHH8H RBJIR8TC.II Tl' O -M830H. 

OrrpeneneHue aepoHTHOCTH pacrrana rrpouaaeneHo MeTonoM 

cTaTucTH'lecKoro paaaeneHH.II cxeM pacrrana/12/, a HMeHH0 rryTeM 

co·rnacoaaHHR sKcrrepuMeHTanbHoro u pac'leTnoro pacrrpeneneHHH 

1400 v° -co6bITHH IIO rrapaMeTpy E; 
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2 2 2 
Mk - m 17 + Mt 

E , 
5 = 

2yM 2 _;;2 
t t 

(rile Mt - 3(j)cj>eKTHBH8!1 Macca aap11lKeHHblX npollyKTOB pacnalla, 

HSAlleHHS!I B npellnOnOlKeHHH, 'ITO 3ap11lKeHHb1e pacnallHble 'ISCTHUbl 
L 

!!Bll!IIOTC!I rr -Me30HSMH; pt - nonepe'IHS!I COCTSBn!IIOIIIS!I HM-

nym,ca neATpan&HOA 'ISCTHUbl). npellCTSBn!IIOllleMy co6ou 3HeprHIO 

0 pacnaa111eroc11 KL -MeaoHa B cHcTeMe,_ rile npollon&HSH cocTaB-

n1110111a11 cyMMSpHoro HMnyn&ca aap11lKeHHblX pacnallHblX 'ISCTHU 

paBHa HynID. Cornacoaanue pacnpelleneHHH npouaaommoc& no Me

TOily MHHHMH38UHH qiyHKUHH )( 2 • B HTore 6bl/lO HSH):leHo, 'ITO 

OTH0CHTen&Ha!I aepO!!THOCTb pacnana Kt ➔ IT+ + IT - + ITO paBHa: 

,o + _o ( ) (KL ➔ rr + IT +rr l = 16,7:!:.l,6 %. 

3KcnepHMeHT8llbHOe H TeopeTH'leCKoe (nyHKTHpHS!I nHHHH) pacnpe-

lleneHH!I VO -co6blTHl! no napaMeTPY E; llfl!I 3HS'leHH!I 

0 + O W(KL ➔ rr + IT- + IT l = 16,4 npellcTaaneHbl Ha puc. 10. 

nocKOllbKY TeopeTH'leCKOe pacnpelleneHne BKlllO'ISeT TOllbKO 

:: .. . 

0 0 0 K -,K:
3
-n Krr+:r-1To-pacna1lbI, qiaKT ero cornacoaann11 c 3Kcnepn-

e3 I' 
MeHTSllbHblM pacnpelleneHHeM !IBn!leTC!I llOKaaaTen&CTBOM Toro, 

0 

'ITO YK838HHb!e pacnallbl ll8IOT rnaBHbll! BKllSll B pacnall KL -Meao-

H0B Ha aapHlKeHHble np0llYKTbl. 

. Ko B. OTH0CHTen&HS!I aepoHTHOCTb µa _-pacnalla 

BepoHTHOCTb 

!ITH0CT!IM K~3 - H 

0 ~ 
Kµ

3 
-pacnalla onpellenena no HaMepeHHhIM aepo-

K O + O - pacnanoil KSK BellH'IHHS, llOnon-
11 1T -11 

H!IIOIIIS!I HX cyMMY no ellHHHUbI: 

0 
W(K/L 3 = (33,5 ±.5,5)%. 

HaMepeHH0e 0TH0WeHH8 aepO!ITHOCTefi nenT0HHblX pacna~OB cocTaB

n11eT: 
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'. 

\ 
i 
\ 

I 
N(%) 

\I 

! 
d 

22 

20 

18 

t6 ~ r- r--, I I 
I 

flf 

12 

10 

a f J--J 
6 

4 

2 
b--c=:::::-::3 I I I I I I I I I f--.f I - £ 1 

l/f3 '133 '153 1/73 1/93 513 5"33 ss: S 

Pu~IO. 8KcnepuMeHmanbHoe pacnpedeneHue 
V- coob1muu. no napaMempy E; 

llyHJrmupo1r1 noKa3aHo · pac11emHoe pacnpeae.neHue 
· a.n11 Wn+ n-no = f6,2i,, . 
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0 
W (1,,,3 

wo::a 
0,67 ±. o, 13 • 

,c 

3uaqeHHH 0TH0WeHHH g q,opMq>aKTOpOB u f+, uaRneuuwe 

no HaMepeHH0MY 0THoweHHI0 BepOHTHOCTeil, paBHbI: 

+0,8 
g I =0,2_),2 t~ + I, I 

-7,0 _0,9 

r. O6uapy*eHne n onpeneneune BepoHTH0CTH pacnana 

KO ➔ ITO+ITO +ITO 
L 

Pacnan o6uapy*eH B_peaynbTaTe 0T0*JleCTBneHHH 3neKTP0HH0-

noaHTP0HHbIX nap, HMnynbC K0T0pbIX cocTaBngeT yron 6onee 20° 

c uanpaBneuneM nyqKa 
0 

K L -Me30H0B, C 3neKTp0HH0-n031!Tp0H-

HbIM napaMH oT nocneny10wero pacnana onuoro 11a 

no cxeMe llan11Tua: 

y 
KO ➔ IT O + IT O + ITO / 

L -........ + -
e + e 

ITO -Me3 0H0B 

3To 0T0*)leCTBneHne npoHaBeneH0 Ha 0CH0Be cpaBHeHHH 3KCnepH

MeHTanbHbIX n TeopeTnqecK11x/13/ p~cnpeneneHHR nap no yrny paa-
w 

neTa (--l 
WO 

H KBanpaTy 0TH0WeHHH sq,q,eKTl!BHOil MaCChl napbl K 

Macce IT -Meaoua, K0T0pbie npencTaBneHbI ua pnc. 11 n 12. 

w 
0 

IP++P_I 

E +E + -

3uaqeune OTHOCHTenbH0il Bep0HTH0CTH pacnana K\ ➔ 3 IT~ Hllii:neu.'.: 

uoe no 29 aaperncTpnpoBaHHbIM napaM llannTua c yqE\ToM nonpa

B0K Ha BKnan OT nap BHewueil K0HBepCHH H 3q,<j,eKTHBHOCTH perHCT

paUHH nap, C0CTaBnHeT 

W(K O ➔ ITO + ITO 
L 

+IT 
0

)=(31 +
7 

-6 

30 

% • 

\" -

\ 

---§!.. 
0 -~ 

313 

~ 

ct 

+{ 
r.J 

~ 

~ 
I 
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.U. npoaepKa cnencTBHfi npaanna oT6opa 8 1=1/2· 

CpaBHeHHe H3MepeHHblX OTHOCHTenbHblX BepOSITHOCTelt C HX 

3Ha'!eHHllMH, Bbl'!HCneHHblMH Ha OCHOBe npaaHna' 8 1=1/2 no 

+ 
H3MepeHHblM aepol!THOCTSIM K -pacnanoal 14/. npoH3BeneHO B 

Ta6nnne III. 

BeT.B:& 
.tt~ -pacn!l'Aa 

0 
Kea 

0 

K µa 

0 
K + - o 1T 1T 1T 

Koo o o 
1T 1T 1T 

Ta6nnna Ill 

'OTHOCHTeJIJ,Haff .Be 

Om.T 

49,8±5,2 

33,5±5,5 

I6, 7±1,6 

3I o+7 
'-6 

49,I±,3,2 

31,4±5,2 

I9,5±I ,9 

29,2±3,0 

npH Bbl'!HcneHHH aepOllTHOCTefi Hcnonb3OBanHCb COOTHOille-

HHll, nony'!eHHble 6e3 Y'l~Ta pa3nH'!Hll Mace 3apllli<eHHblX H HefiTpanb-

HblX K- H 7T -Me3OHOB H B3aHMoneficTBHll 7T -Me3OHOB ·a 

KOHe'!HOM COCTO.IIHHH, KOTOphle .IIBnl!IOTCll TO'IHblMH TOnbKO nnll nen

TOHHblX pacnanoa. KaK BHUHO H3 Ta6nHUbl, B npenenax OillH6oK Ollbl

Ta nnll nellTOHHblX pi_icnanoa npaBHnO 8 I= 1/2 BblllOUHlleTCll. 

.Unll HenenTOHHblX pacnanoB acnencTBHe 3Ha'!HTenbHb!X OillH6oK 

H3MepeHHll -BepOllTHOCTefi, a TaKJKe HeTO'IHOCTH HCllOUb3OBaHHblX 

npH Bbl'!HCneHHH aepol!THOCTII COOTHOilleHilfi, no HaillIIM !laHHblM, 

Henb3ll IICKUIO'IIITb BO3MOlKHOCTb 3aMeTHoro BKna!la nepeXO!IOB 

C 8 1=3/2. 

VI. 3 a Kn ro q ea II e 

B p_e3ynbTaTe Ollb[Ta nonyqeg • illHpOKHfi Ha6op KOUH'!eCTBeH

HblX pe3ynbTaTOB II npOil3Be!leHo IIX cpaBHeHile C' BblBO!laMII Teo

PIIII YHHBepcanbHOro cna6oro ( V-A) -B3aIIMO!lefiCTBilll, a IIMeHHO: 
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1. LlnR K ~3 -pacnanoe H3MepeHbl cneKTpbl 3neKTpo11oe 11 -Me3o

H0B H pacnpeneneHHe yrnoe paaneTa 3THX qaCTHU; npH 3T0M naHHble 

o cneKTpe 3neKTpoH0B H pacnpeneneHHH yrnoe paaneTa 3neKTpoH0B H 

11 - Me30H0B nnR cny'laSI, Karna 11 - Me30Hbl qJHKCHpoeaHbl B Y3K0~_ 

3HepreTH'leCK0M HHTepeane, nony'leHbl enepeb1e. 

Ha HX 0CH0Be: 

a) cnenaHo 3aKnJO'leHHe o eapHaHTe pacnanHoro eaaHM0-

neficTBHR, ceo6onHoe OT KaKHX-nH6o npennonolKeHHR o qiopMcpaK

Topax ~o CHnhH0My B3aHM0nefiCTBHIO; 

6) ycTaHoeneHa 3aBHCHM0CTb qiopMqJ8KTopa '+ OT 3HeprHH 

11 -MeaoHa; 

a) noKa3aHo, 'IT0 B npenenax OWH60K onbJTa qiopMijlaKTOp no 

CHnbH0MY B38HMonefiCTBHIO He 3aBHCHT OT 3HeprHH 3neKTp0Ha; 

r) cnenaHa oueHKa 0TH0WeHHH qiopMqJaKTOpOB f + 

H Koe3 - pacnanoe. 

nnn Ko 
µ3 

2. npoH3BeneHbl oueHKH 3Ha'leHHfi eepXHHX rpaHHU 0TH0CHTenb

HblX eepoHTH0CTeR neyxnenToHHblX pacnanoe H onpeneneHa cTe-

neHb nonaeneHHlI B38HMoneficTBHlI MelKllY HefiTpanbHblMH T0KaMH. 

3. C uenblO npoeepKH rHnoTe3bl CP -HHBapHaHTH0CTH cna-

6oro B3aHMOJleficTBHlI H3MepeHbl: 

3Ha'leHHe eepxH·en rpaHHUbl eepoHTHOCTH. pacnana -K~ ➔11++ ,,-; 

38plill0B0e 0TH0WeHHe B K:3 - pacnane; 

cneKTPbl HMnynhC0B 3neKTp0H0B H n03HTp0H0B B K :a -pac-

nane H ,,+ - H ,,- -Me30H0B B Ko 
371 

pacnane. 

-,,fa naHHblX no eenH'IHHe eep0HTH0CTH pacnana Kt ➔ 7r +-+. 11 -

cnenaHa oueHKa BKnana aMnnHTYllbl, He coxpaHn10men CP -'leTH0CTh, 

B pacnanHoe B3aHMoneficTBHe. 

B onb1Te ycTaHoeneHo paanH'IHe MelKJly eeponTH0CTHMH pac-

nana KOL:,,++,,- B ropH30HTanbH0M H HaKn0HH0M" ny'!Kax 

K~ -'laCTHU. 

4. H3MepeHbl 0TH0CHTenbHbie eepoR_TH0CTH nenT0HHblX H He

nenT0HHblX Tpex'laCTH'IHblX pacnanoe 

34 
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l 

l 

" 
,I 

\ 

f. 
!1 

Ko "t +e+ + ';'.: (v) L ➔ 11 

+ µ+ + v(;: ➔ 11- + 

+ - 0 
➔ 11 + 11 + 11 

➔ 11 
0 + 11 0 + 11 0 

H npoeepeHbl cnencTBHn npae11na oT6opa £\ 1= 112. 

5, 

a) 

6) 

HM OT 

npoeeneH aHanHa pacnanHbIX cxeM K O -MeaoHoB: 
L 

0. 0 BnepBble ll0Ka3aHo cymecTB0BaH11e pacnana KL ➔ 3 77 

no BnepBble Ha6n10na"BWHMCH 'leTblpexny'leBbIM C06bJTH
o 

KL · -pacnana ·6onee Henocpen_cTBeHHbJM o6paaoM onpe-

neneHa npnpona HefiTpanbHOfi '18CTHUhl B Tp8X'l8CTH'IH0M pacnane, 
l 

_J + - . 
COlleplKaJUeM 

11 
- H 11 -Me_;30Hblo_ Ha 0CH0Be 3THX JlaHHblX, 

a TaKlKe- aaHHbIX no HaMepeHn10 eeponTHocTeR_ npyrnx pacnanoe 
0 

ycTaHOBneHbl 0CH0BHbJe KaHanbJ pacnana KL -Me30H0B. 

TaKHM o6paaoM, C0B0KynH0CTb K0nH'leCTBeHHblX peaynhTa-

0 TOB, IIony'!eHHblX _np11 m;:cnenoBaHHH pacnanHblX CBOfiCTB KL -Meao-

HOB, noaeonHna npoaecTH npoeep~y 0CH0BHhlX BblB0ll0B TeopHH YHH-

Bepcanhl!Oro cna6oro < V -Al -- eaaHMoneficTBHn, BKnJO'lan 

rnnoTe3bl H npaenna oT6opa, He BbJTeKa10mne HenocpencTBeHHo 

H3 Te0pHH, 

PeaynbTaTbl HccnenoBaHHfi, 0lJHCaHHblX B ,QHCCepTaUHH, 

ony6nHKOBaHbl B ne'!aTH/8, 11, 15-25/ n ,Q0n0lKelibl Ha Me)KJlyHapod

HblX KOHipepeHl(HHX no qJH3HKe BblC0KHX 3Heprun/26-30/ •. 

0CHOBHb18 ,Q8Hlible onbITa nony'leHw B coaBT0pCTBe C Ll.M.KoT

nHpeBCKHM, n.A.Kyn10KHH0R, ;A,H.MecTBHpHwe11n11, L1,H11ry, 

3.O.OKOHOBblM, B.A.PycaKOBblM, A.M.Po3aHoeon, r.r. TaxTaMbJ-,. 

meewM, n.B.~xaHaae, Y llayH-qiaHh, M.X.AHHKHHofi H M.C.:lKy

paeneoon. 
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