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1. B 3Toi pa6oTe B HH3mew nopJIAKe no a swqHcn•

eTcJI pa,AHa~HOHHaJI nonpaBI<a I< npo~eccy o6paTHoro 3nei<T-
- + -

popo)I()J,eHHJI BHOHOB /03II/ rr p .... n e e • ToqHOCT:b, 

,IJ;OCTHrHyTaJI npH H3yqeHHH 03IT Ha OUWTe /I/, COCTaBnJieT 

npHwepHo 15~. 0,AHai<o y>Ke B npoBO.AHMwx B HacToJIIQee 

BpeMJI 3I<CnepHMeHTaX 3Ta TOqHOCT:b 6y,AeT UOBWWeHa B He

ci<onJ.I<o pa3, no3TOMY npe,AsapHTen:~.Hwe pacqeyw pa,AHa

~OHHoi nonpaBI<H I< 03IT npe,AcTaBnJIIDTCJI snonHe onpas
.a;aHHWMH. 

2. B ceqeHHe 0311 B nopJI,AI<ax a 2 
H a 3 ,AaiDT BI<na,A 

cne,JJ;YIDUUie .a;HarpaMMW /pHc. 1/. 
IIocne.a;osaTen:~.Hwi pacqey .AHarpaMM 4/, 5/ H 8/ MO>KeT 

6wT:b c,AenaH nHm:b B pawi<ax I<OHI<peTHoi MO.AenH. EcTecT

BeHHO cqHTaT:b, O,AHai<O, qyo BI<na,A ,AHarpaMM 5/ H 8/, OUH

C:biBaiDUUIX H3nyqeHHe a,ApOHaMH, 6y.a;eT 3HaqHTen:bHO MeH:bWe 

BI<na,Aa .AHarpaMM 2/, 3/, 6/ H 7/, oTseqaiDUUIX H3nyqeHHID 

3nei<TpoHaMH. IIo3TOMy B ,Aan:~.HeimeM .AHarpaMM:bl 5/ H 8/ 
HaMH He yqHT:biBaiDTCJI. qyo >Ke I<acaeTCJI ,AHarpaMMW 4/, 
TO, HCUOn:b 3 YJI C- HHBapHaHTHOCT:b 3nei<TpOMarHHTHOrO B3a

HMO,JJ;eiCTBHJI, MO>KHO UOI<a3aT:b, qyo B paCCMaTpHBaeMOM 

npH6nH>KeHHH ( a 
3

) BI<na,A 3Toi .AHarpaMMW paBeH HYniD, 

ecnH e + e -- cocTOJIHHe I p+ , p _ > o6na,AaeT onpe,AeneHHoi C -
qeTHOCT:biO, T .e. 

c I p 'p > = ± IP ' p >. + - + - /1/ 

3TO COOTBeTCTByeT Tai<oi UOCTaHOBI<e 3I<CnepHMeHTa, I<Or

,Aa He .a;enaeTCJI pa3nHqHJI Me)I()J,y 3nei<TpOHOM H U03HTpo

HOM, T.e. H3MepJIIDTCJI ceqeHHJI, CHMMeTpHqHwe noxapai<Te
pHCTHI<aM e + H e-. 
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,ZJ;eiiCTBHTeJibHO, ,!J;Hct>cllepeH:UHaJibHOe Ce'leHHe 03fl MO)I(HO 
CH.MBOJIH'IeCKH 3aUHCaTb B BH,ll;e 

da =IM 11
2 

+2ReMt<M2 +M 3 +M 4 )*+1M
6
+M

7
1
2

, /2/ 

r ,~~;e M i - .Ma TpH'IHhl:ii :me.MeHT, OTBe'laiOIIUI:ii i - o:ii ,li;Harpa.M
Me. Pacc.MoTpH.M BKna,~~; 2Re(M1M4) • Bhl,~~;eJIH.M B M 1 H M4 
a,~~;poaay10 ( A) H nenTOHHYIO ( L) 'laCTH H npe,~~;cTaBH.M nen-
TOHHble 'laCTH B BH,ll;e .MaTpH'IHbiX 3Jie.MeHTOB COOTBeTCTByro
IIUIX onepaTopoa. HMeeM 

/3/ 
( M 1) ( M'4) =(A aL J ( Af3~[3~ =(Aa <p+ ,p_lf'a IO>)(A [3S::Oif'f3oiP+' p _ >) • 

-1 
BBO,li;JI c no.MOJ::uhiO TO>K,ll;eCTBa C C = 1 onepaTop 3apJI,~~;o-
aoro conpJI>KeHHJI, .MO>Ke.M aanacaTJ. ,~~;anee 

(M1)(M;)=(A a <p +'P_IC-
1
Cf' aC-

1
CIO>)(A[3cfOIC-

1
Cf'f30C-

1
qp+,p _>). /4/ 

H3 C -aaaapaaHTHOCTH BWTeKaeT, 'ITO 

-1 -1 
c fa c = e a' ' c e [38 c = f'[3o. /5/ 

Tor,~~;a, ecna H.MeeT MecTo /1/, H3 /4/ cne,~~;yeT, 'ITO 

( M 1) ( M'4> = - ( M i ( M4> = o. /6/ 

3. Pac'leT ce'leHHJI /2/ c y'leToM /6/ npOH3BO,li;HJICJI 
c noMOJ::ubiO cTaa,~~;apTao:ii TexHHKH. Pe3yJIJ.TaT MO>KeT 6b1Th 
npe,li;CTaBJieH B BH,ll;e 

da=da 0 {l- ~8), /7/ 

r,~~;e d a 0 - ce'leHHe, OTBe'1a10~:uee ,~~;aarpaMMe 1/, a o - pa,~~;Ha
:UHOHHaJI nonpaaKa. Ee .MO>KHO 3anacaTJ. B BH,ll;e cy.MMhl 
BKJia,li;OB COOTBeTCTBYIOIIUIX ,li;HarpaMM: 

0=02+03+ 06.7' /8/ 
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B YJIJ.TpapeJIJITHBHCTCKOM npH6JIH)I(eHHH ( E+, E _» m) H npa 
YCJIOBHH k 2 >> m 

2 

2 10 o =- -f'nR+-
2 3 9 ' /9/ 

o 
3 

= - 2 f'n ..!! (l - f'n R) + _! f'n 2R - !_ f'n R - ~ + 2 ,\ 2 2 6 • /10/ 

3,~~;ec~o R ·= k 2/m~ k = p+ +p_, E+' E_- 3HeprHH no3HTpoaa H 
3JieKTpoaa, m- Macca 3JieKTpoaa, ,\ - Macca «lloToaa. 

Bhi'IHCJieHHe o 6 7 npoH3BO,li;HJIOCh B npH6JIH)I(eHHH MJirKHX 
«lloTOHOB cnoco6o.M,' acnoJIJ.3yeMbiM B pa6oTe 121. B pe3yn~o
Ta Te nony'IHJIOCh 

2cu 1 2 4~E-o6. t 2 en -x-< 1 -en ro + 2 en R +( 1-f'n ro ( 1- en ~ ) + 

/11/ 
1 2E+ 11

2 k 2 
+-f'n --1+--¢(1--) 

2 E_ 3 4E+E _ ' 

r,~~;e ¢(x)- «ilYHK:UHJI Cneaca, a w - Ta 3HeprHJI «lloToaa B co
llYTCTBYIOI:ueM npo:uecce 11-p -> n e + e- y , H&'IHHaJI C KOTOpo:ii 
3TOT npo:uecc OTJIH'I&IOT aa onbiTe OT ynpyroro npo:uecca 
7T p ... n e +e-. 3Ta 3HeprHJI onpe,~~;enJieTCJI 3Kcnepa.Mea
TaJIJ.HhiMH KpHTepHJIMH OT6opa ynpyrHX C06biTHH. 0T.Me
THM, 'ITO «llop.MyJia /11/ nony'leHa npH YCJIOBHH, 'ITO ;;:; «E.pE-' 

CKJia,ll;biBaJI /9/, /10/ H /11/, HaXO,li;HM 

E+E 13 1 E+ 17 112 
o = (f' n R - 1) Un ---- -) + - f'n 2 - + - + - - /12/ w 2 6 2 E_ 18 6 

k2 
-¢(1- ) • 

4E E + -

flpoBe,ll;eM 'IHCJieHHYIO O:UeHKY BeJIH'IHHbl a/ 11 o npH 3H&'IeHHJIX 
BXO,li;JIIIUIX B «ilop.Myny /12/ BeJIH'IHH, xapaKTepHbiX ,li;JIJI 3K
cnepHMeHTa/1/. llonaraJI 
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k 2 = 4E E sin 2 _f.= 0,078 ( fJB) , () = 120°, E+= E _, 
+ - 2 

~ = 30 M:JB, HMeeM ~ o · 100% = 3,7%. _ 
CneJJ;yeT OTMeTHTL, 'ITO ecnu ycnoaue w <<E+, E_ ue 

BblfiOJIHHTCJI, TO Bbi'IHCneHHe BKnaJJ;a HeHa6JIIOJJ;aeMbiX lilOTO· 

HOB HY>KHO 6yJJ;eT npOH3BOJ(HTb C BLIJJ;eneHHeM >KeCTKHX 

lilOTOHOB, 'ITO fiOTpe6yeT 3HaHHJI J(HHaMHKH npouecca 03ll. 

llpH JJ;anLHeHWeM fiOBLIWeHHH TO'IHOCTH 3KCnepHMeHTa TaKHe 

JJ;eTanLHble paC'IeTLI Ce'leHHJI C y'leTOM KOHKpeTHbiX 3KCne

pHMeHTanLHbiX ycnOBHH MOryT 6b1Tb CJJ;enaHbl, HanpHMep, 

cnoco6oM, aHanorH'IHLIM ucnonLJOBaHHOMY B 131. 

B JaKniD'IeHHe BLipa>KaiD rny6oKyiD 6naroJJ;apHOCTL 

JI.JI.HeMeHOBY Ja HHTepec K pa6oTe, a TaK>Ke ,lJ;.IO.Iiap,D;BHy, 

C.M.IiuneHbKOMY H r .B.MuuenLMaxepy Ja none3Hble o6-

cy>KJJ;eHBJI. 
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