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B HaCTOHil(eH 3a.MeTKe. Ha OCHOBe 3neKTPH'IeCKOH '6op
HOBCKOH MO,nenH /31iM/ /7;J/ C uenhiO nonyqeHHH HHtPOPz 
Maunu o6 3neKTpoMarHHTHOM dJopM¢aKTOpe rr -M1.3oHa F·7/k) 
aHanH3HpyeTCH 3KCnepHMeHT f 1f·no pO:>K,I:\eHHIO TT --Me30HOB 

Ha ao,nopo.ne. 
llpH O'leHb ManhiX nep.e,naaaeMhiX HyKnOHy HMllYJ!bCaX 

pac'leThi no . 31iM xoporno cornacyroTcn c pe3ynhTaTaMH 
3KCnepHMeHTOB llO BbiCOK03JiepreTH'IeCKOMY tPOTOpOJKAeHHIO 

TT ± - Me30HOB /2/· H BbiCOK03HepreTH'IeCKOMY · po:>K,neHHIO . 
p 0 -Me 30HOB B peaKUHH rr- + p -> p 0 + n • B.noc.ne,nHeii 
peaKunn a ,nyxe H:JBecTHOH p0

- y -ananornn · p 0 
-Me3oH 

MO:>KHO paccMaTpHBaTb KaK BHpTyanhHbiH H30BeKTOpHbiH !fJo
TOH r'tr Macchi m • Mbi npe,nnaraeM .o6o6IU~Th 31iM Ha 
cnyqaif 3neKTpopo],neHHfl 3apH:>KeHHbiX TT -Me30HOB, a HMeH
HO, ,nnH onpe,neneHHOCTH .- na peaKUHIO e-+ p-> e.- ~ rr+ + n np~ 
GonhlliHX 3HeprHflX KOHe'IHOH '.rr +n - CHCTeMbl. H o''leHh MaJihiX 
nepe,naaaeMhiX HyKnony nMnynhcax. B 3neK1'popo:>K,nennii 
B OAHOtPOTOHHOM npn6mi:>KeHHH/0ci>ll/ 4-nMnynhC BHpTyanh:. 
HOrO ~OTOHa k 2 llpOCTpaHCTBeHHO no,no6eH /k 

2 ~ 9 B Bbl~ 
6paH!fOH MeTpHKe g.

00
=-g

11
,;_g22=-'g3j=1 · I, a caM ·. ¢oTOH 

-y* · nonaraeTCH naMH H30BeKTOPHhiM /o ManocTH.BKna
,na H30CKanHpHOH KOMllOHeHTbl lPO'J;OHa B po,nCTBeHHOH peaKUHH 
¢oiopo:>K,!J,eHHH cM., nanpnMep, o63opHbiH ,noKna.n . PnxTe-
pa/2/ /. . . . . . . • , . . 

)J;n¢¢epeHunanhHOe ce'leHHe 3neKTpopo)K,neHHH. rr -Me 30-
naB Oct>ll ,naeTc.H Bhipa:>KenneMI 11: · . ·.. · 

d 3a. =-a- 1 W2-M2 
2 2 '2 ---

. E
1 

M (-k ) 1..,.. E 

da . dcrL] . /1/ [--T-+E ' . dt. . dt 
8rr dW 2d +dk 2 

3. 



r.n:e c - napaMeTp nom1pn3aunn o6MeHnBaeMoro tiJoToHa, 
onpe,n:enHeMhiH I<ai< 

c = 1 . 
. . 2 

1+2[1+ (Et-E2) t~2..!!_] 
(~k 2) 6 2 

/2/ 

B /1/ !!!.I dt. H 
daL 

dt 
- .n:ntlltlJepenunanhHhle ceqennH 

peai<unn y * + p--. rr + + n .n:n.11 nonepeqno n npo,n:onhHO no
Jl.!IpH30BaHHhiX BllpTyanhHhiX tiJoTOHOB; W - ITOJlHaH :meprH.!I 
I<oneqnoii: rr +n - cncTeMhi, t - I<Ba,n:pa T· nepe,n:aBaeMoro Iiyi<-

e2 1 
nony nMnynLca, a M - Macca Hyi<nonoB; a= -- = --

417 137 

I<OHCTaHTa TOHI<OH CTPYI<Typhi. B /1/ H /2/ E1 H E2 
3Heprnn naneTaromero n pacceHHHoro 3nei<TponoB, cooTBeT
CTBenno, a () - yron pacceHHHH e- B n.c. peai<unn 
e-+p-:.·e- +11+ +n ~ 

3EM ,n:n.11 peai<unn e-+ p --. e- + 11++ n B Oci>II~npe-
,n:enHeTCH tiJeii:HMaHOBCI<HMH ,n:narpaMMaMH Ha pnc. 1 3 •4/ • 

B 1111y; - n NNy; -BeprnnJiax ncnonh3YIOTCH 3nei<T
poMarnnTHhiH tiJopMtiJai<Top rr -Me3ona F17 (k 2) · • n 3neJ<T
poMarnnTHhiH ,n:npai<OBCI<HH H30Bei<TOpHhiH tiJopMtiJai<TOp 
nyi<nona, F1 v(k 2), . cooTBeTCTBenno /BI<na.n: naynneBCI<oro 
tlJopMtiJai<Topa npene6pe:mnMo Man npn oqenh · ManhiX nepe,n:a

.BaeMhiX ~yi<nonaM nMnynLcax/. k1 n k 2 - o6o3naqaroT 

4-nMnynhChi naneTaromero n pacceHnnoro 3nei<TponoB; k = 

k
1 

.-k 2 - 4-nMITYJlhC BllpTyanhHOro H30Bei<TOpHoro4JoTo
Ha y * ; p, p ' H q- 4 - HMITYJlhChl npOTOHa p, HeHTpOHa 
n .~ 11+. -Me3ona, cooTBeTCTBenno. Man.n:en:bcTaMOBCI<J~e 

nepeMeHHhie s n t onpe,n:enHIOTCH o6LiqHhiM o6pa3oM: s = 
2 . 2 2 2 . '•" 

=(P ~+ q) = (p + :k) n t =(p-p ') =(k -q) • B c.u.M. peaJ<-
unn y * + p-+ 11+ + n s = W 2 • . 

,IJ;narpaMMhi na pnc. 1 ,n:aroT cne,n:yromnii: cyMMapHhiii BI<na.n: -
B Ma Tpnqnhiii: 3neMeHT a,n:ponnoro TOI<a: 

<17+,n1Jh!P>,;·i~2g eF (k 2 )ii (p')y
5
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Pnc. 1. EopnoBci<ne ,n:narpaMMhi ,n:nH peai<unn e + p-.e-+17 +n. 

B /3/ u(p'), U (p) - ,n:npaJ<OBCJ<He CITHHOphl HYI<JlOHOB, 
n V ~ . 

K=K(k 2J=Ft (k 2)1 F 1T ( k 2 ) C · HOpMHpOBI<OH K (0) :1..:. , 
. p. - Macca- 11 -MeJona,a g - I<oncTa~Ta CBH3H NN 11 
Bhi6npaeMaH npn 'BhiqncnennHx paBnoii: -Ji/- = 14,7. . . .· 

Ma TpnqnhiH 3neMeHT a,n:ponnoro ToKa, · onpe,n:enHeMhiH 
Bhipa:menneM /3/,. · ,n:aeT cne,n:yromit:e BI<na,n:hi B .n:n~tlJepenun -. 
anhHhie ceqeHH.!I, BXO.Il:HIUHe B /1/, npn ycnOBHH W -M

2 >> . 
»U-k2-r21': . . 

(k2l . 2 
daT= 211a (-g

2
) F17 lt2+[t(1-K)+p. 2 K] l /4/ 

dt (W 2_M2J 417 (t-p.2 )2 · 

il 

s·. 



. 2 2 . . . 
. · 2 F (k ) 2 2 ]2 
doL=-· 2TTa (-g-) TT. [k +(1- K)(p. -t) • 
dt (W 2-M~ 4TT k2(t-p.~2 

/5/ 

Kai< noi<a+3biBaeT cpaBHeHHe JI<cnepHMeHTOB no lboTo
po)f(~eHHIO TT- -Me30HOB H po~eHHIO p 0 

- Me30HOBBpe
ai<I.Ui:H TT- +P -+p 0 + n C npe4CI<a3aHH.H¥H 3JiM, Mbl MO)f(eM 

O)f(H~aTb cnpaBe~~HBOCTH Bblpa)f(eHHH 

ltl:S2p. 2 =o,o4: t3a· ~u w 2-M 2 ~~.s 
/4/ H /5/ npH 

2 
r3B • ( 0TMeTHM, 

'ITO nony'la.H pa3nH'IHe Me)f(~Y npe~ci<a3aHHeM 3:SM ~n.H 

+ ..5:.._ H 3I<CnepHMeHTOM no liJoTOpO)f(~eHHIO " - -MeJo-
dt 

2 
HOB npH k = 0- npH 3TOM doL = 0 -----'dt 

- Mbi npe~na-

raeM ero OTHOCHTb 3a C'leT 6onee cnO)f(HOH 3aBHCHMOCTH 
OT W, 'leM (W 2 ~M 2 ) - 2 B /4/, H no~HHMaeM HnH onyc-

I<aeM 3Ha'leHH.H 
doT 

dt 
H 

doL_ 

dt 
~n.H acex k 2 Ha CTOnbi<O· 

·. '2 
)f(e, Ha CI<Onbi<O Mhl ~enaeM 3TO npH k = 0 ~n.H HOPMH-
pOBI<H F 

17 
(0) = 1 ) • KpoMe Toro, neri<o 3aMeTHTb cHnbHYIO 

doL 
- OT F (k 2

) 
d t "· 

H cna6y10 3aBHCHMOCTb 3aBHCHMOCTb 

v 2. • 2 
oT Fz (k ) H3- Ja uanH'IH.H Manoro liJaKTopa ( t - p. ) 
nepe~ K • TaKHM o6pa30M, c 2- 5o/o -uoH TO'IJ;IOCTblO MO)f(HO 

nono)f(HTi. K ( k 2 ) ='1 · B KOM6HHaUHH Ce'leHHH doT .. 
dt 

H 

doL --, 
dt 

nxo~.HI.UeH B /1/, KOTopa.H npH 3TOM onpe~en.HeTc.H 

KaK: 
.. 

2 F (ki)2 . "·. 
doT doL _ 2TTa (_!_)--"--[d-"4+fik2]. /6/ --+f--- 22 r 
dt dt (W2..:..MJ2 4TT (t-p.) 
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Cpanueuue /6/ c 3I<cnepHMea:ranLHhiMH ~aHHbiMH noJnon.HeT. 
Henocpe~CTBeHHO H3y'laTb JneKTpOMariiHTHbiH liJopM<lJaKTOp · 
" -Me 30Ha F 

17 
( k 2 ). BbiWey:Ka3aHHhiH · 3KcnepHMeiiT 

Ha. . -- DESY npoBO~HnC.H npH w =2 ,2 r 3B H t = 

... -· ·2 da · do 
r3B . H KOM6HHaUH.H __ T_+.f ~d . H3-

dt t . 
=-0 037 '· 

Mep.Hna"Cb npH cpe~HeM 3Ha'leHHH f, paBHOM 0,75; H npH . 2 . . 
cne~yromux 3Ha'leHH.Hx -k - 0,18; 0,26; 0,34; 0,48; .0,63; 

. . . . . 2 . . . 
0,68 H 0,83 .. r3B • CpaBHHBa.H /6/ c yKa3aHHbiM JKCne-

2 
pHMeHTOM ~nH BCeX k , KpOMe k 2 =-0;18 

2 
.rJn , 

Mbl <iJHTHpOBami Bblpa)f(eHHe .nn.H (1- _k_) F (k 2) 
m 2 " . 

. ·cne.nyro-

IUHM o6pa30M: 

k2 
(1--)F 

m2 " 
p 

2 . k 2 2 
( k 

2 
) = 1 + c 1 ~ + c2 ( ~) • 

m mp 
p 

p 

/7/ 

MeTo.n HaHMeHbWHX KBa.npaTOB .naeT c 1 =0,04 H c 2 = 
=-0,108: llpH JTOM K2· OKa3biBaeTCH. paiJHbiM 0,982, 'ITO 
cooTBeTcTnyeT. 90o/o yponmo ·.nocTon'epuocTH. ·. Ha puc. 2 

doT 
cnnoWHa.H nHHH.H COOTBeTCTByeT 3Ha'leHHHM -- + 

dt 

doL 
{ -

dt 

H3 Bbipa)f(eHH.H /6/, B3HTOMY C /7/ C c 1 =0,04 H c 2 = 
·=-0,108. BKnro'leHne B aHanH3 3Ha'leilnn F (k 2 ) npn 

• . • . • 1T 

2 . 2 . . . · ... 
k =-0,18. · r3B · ,nenaeT HeB03MO)f(HbiM nony'tfeHHe liJHTa 

C pa3yMHbiM ypoBHeM. ~OCTOBepHOCTii;· T.K. 3Ha'leHHe 
F

17
• (k 2 = -0,18) = 0,67 ne)f(HT 3Ha'IHTenLHO HH*e 3Ha'le

HHH F ri B coce.nnnx k 2 
· 

2 • . 2 
llpH1-IHHaMH ManocTH F npH k =-0,18 r3B 

1T -· 
MOryT 6.E>ITb: a/ CHCTeMaTH'IeCKJie OWH6KH B 3KCnepHMeHTe; 
6/ Hanuqne .nononHHTenLHbiH BKna.non B aMnnuTy,nhi peaKUHH ·. 

: YV + p ->TT+ + n npH MaJJhiX k 2 ; B/ aHOManHH B noae_ne-

7 



HUU tiJopMtiJaKTOpOB rrpu MaJibiX k2, rrpe~CKa3hiBaeMbie.pH~OM 
aBTOpOB /eM., ~arrpuMep, pa6oTy /5( /. IJ03TOMY Heo6xo- . 
~uMhi 3KcrrepuMeHThl rrpu acex npoqux o~unaKOBhiX ycnoauHx 

2 . 2 . . 
C 6JIU3KUMU K k =-0,18 'f'sa MaJihiMU 3Ha'!eHUHMU 

k 2 •. 0THOCH yKa3aHHYIO TPY~HOCTh 3a c'leT cucTeM~TU'Ie
cKux oum6oK 3Kc.rrepuMeHTa, Mhl MO)KeM rrpe~rromira Th crrpa
ae~nuaocTh 17 I c yKa3aHHhiMU c1 u c 2 ~JIH MaJihiX k2. . 

BI.IJIOTh ~0 k 2 ·= 0 lrryHKTUpHaH JIUHUH Ha puc. 2 COOTBeTCT
ayeT rrpo~oJI)KeHuiO 17 I ~o k 2 = 0 /. u on;eHUTh pa~uyc 
11 -Me 30Ha, orrpe~eJIHeMhiH KaK r = V 6 F ' (0) , KOTOphiH 
paaen 0,65 <I>. . . 

11 11 
. 

AaTop ucKpenne 6naro~apuT A.M.IiaMuna, C.I>.repa
cuMoaa, A.I>.roaopKOBa u r.B.Muu;eJibMaxepa 3a o6cy)K~e
HUH paCCMOTpeHHOH Bhiiiie 3a~a'IU. 
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PyKOIIUCh IIOCTyrruna B U3~aTeJihCKUH OT~e.ii 
20 arrpeJIH 1973 ro~a. 

.·-

dl!r Q§J.[ .. l!L .l . 
Q[" +.e. dl F'.!2.)~ . 

j c . 
30 . 

w=2.2.r3~ 
t=-o.o37 (r!~ t 

25~ , ........ ~-
,"' 

"' 20~ / + 
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fJ4 

~0 

5 
2 . .. 

-t< •0.l810.26,0.31.1,0.4i,D.63,0.68,0.83 z 
o' a:• o:Oz 0:3 a.4 o:s · 0:& d.1 · a.'s • - K 

·daT 
Puc. 2. CrrnoiiiHaH JIUHUH cooTBeTcTayeT 3Ha'leHHHM ____;.. + 

. . dt 
da · · ·· 

+t:-d L, IIOJiyqaeMbiM H3 Bhipa)KeHUH 161, B3HTOrO U3 171 t . 

c cz =0,04 u c 2 = -0,108 ~JIH k
2 

a uinepBane. 

0,26 <-k2<. 0,83 fsa2 IlyHKTHpHaH JIUHUH COOTBeTCT

ByeT :~o~<fJI)KeHUIO 17 I ~ TeMu )Ke c1 H c 2 ~o k 2::0. 
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