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1. Baeoe1we 

KaK xoporno H3BeCTHO/ I/ , HHTeHCHBHOCTh TpaHCMHC

CHOHHOH /HnH KOrepeH!HOH/ pereHepau;HH Ki' - Ks Bae
ll{eCTBe npH .u;aHH0M HMnyni.ce p onpenem1eTCR KBa.u;paT0M 
K0MnneKCH0ro K03$$HUHeHTa p(p)-jp(r)l•cxp[i 1i>p (p)l , KO
TOphlH paaeH: 

• 2 . £21 ( p ) . . , 
p ( p) = I 17 __ k ____ • AS • N • p ( p), 

• 
/1/ 

r.L{e 

p'(p) =11-exp[GArn/I;,· -l/2)Pll/(l/2-ii\m/ls), /2/ 

k =pin, As= cJ3yrs,-pacna.u;HaR .L{llHHa Ks ., N - nnoTH0CTh 
aemecTaa,A m = ( m L -J1I s) / 1i - pa3H0CTL Mace Kf. H Ks , 
1;, =. Vrs - CKOJ?OCTL pacna.L{a Kt , e=L /As, L - .u;nutta _pere-
HepaTopa, a · 

f'; 1 ( P ) = lt'fn ( p) I · exp [ i cp ; 1 ( p) J = ~ [£0 
( p ) - -f" ( p ) J - / 3 / 

8,MilJ1H1 y.L{a TpaHCMHCCHOHHOH pereHepau;HH, paaHaH no_ . 
onpe.zien'eHHIO nonypa3HOCTH aMnnHTYA .· pacceHHHH anepe.u;' 
KaOH0B ' H 8.HTHK8.0HOB Ha COOTBeTCTB}'IOIU.eM aemecTBe. 

Oco6wii HHTepec npe.L{cTaBnReT HJyqe,ue 9ere"llepa1iirn 
KL - K 5 npu BhIC0KHX 3HeprHHX B Bo.u;opo.u;e 2-

4 
, IIOCKOllh -

KY nony'IeHHhie npu 3T0M' pe_JynLTan>1_MoryT 61,n1, ucnon1,-
3oaatti.1 .u;ng KPHTH'IeCKOH npoBepKH 0CH0BHLIX TeopeTH
'Ie CKHX MO,L{eneii, npe.u;cKa3LIBaIOIUHX 3HepreTH'IeCK0e no
Be.D;eHHe aMilllHTYJJ;hl pereHepau;HH _KL . - Ks Ha npoT0Hax 
Ha 0CH0Be .ziucnepCHOHHLiX C0OTHOllleHHH //J.C//5- 7/ HnH 
Mo.u;enu K0MnneKCHLIX yrnoBhIX M0MeHT0B /KYM/18-10/. 
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B Mo,IJ,enu KYM aMII.TIHTY,IJ,LI pacce.11iiu.11 o6LI'IHO 3anu

cL1Ba10Tc.11 B BH,IJ,e cyMMhl napIU1anLHLIX aMilnHTY,IJ,, KruK,IJ,a.H 

H3 KOTOpLIX COOTBeTCTByeT o6MeHy Me:>K,IJ,Y qacTHI.~aMH no -

nIOCOB c onpe,IJ,eneHHLIM Ha6opoM KBaHTOBLIX queen. B qacT· 

HOCTH, B aMnnHTYAY pereHepauuu KL - K 5 Ha Bo,IJ,opo,IJ,e 

,IJ,aIOT BKna,IJ, TOnLKO IlOnIOCa w H p, BCne,IJ,CTBHe qero aMnnH· 

Ty,IJ,a f21 B cnyqae BLJilOnHHMOCTH TeopeMLI IloMepaH'ly

Ka/ll/ HMeeT BH,IJ,: 

17 a (0) l + 1-a/Ol 
£0 = B (O)[tg p · + i }{-) -

21 p 2 E 

/4/ 

-8-v(O)[t 17aw(0) . 1 1-a {0) g + il {-) w ' 
2 ·. E . ' 

r,IJ,e Be,w(0) - 3Ha'leHH.H BLI'leTOB B nepeKpecTHOM KaHane npH 

t=O , E.- 3HeprH.H KaoHa B na6. CHCTeMe, ap (,) ( 0) - 3 Ha -

'ICHH.11 TpaeKTOpHH IlOnIOCOB npH t = 0. EcnH1CornaCHO 3Kcne

pHMeHTanLHLIM ,IJ,aHHLIM, npHH.HTL BO BHHMaHHe, 'ITO ap (0) = 
= a w (0) "'a (0)"' 0,5, TO BH,IJ, aMnnHTY,IJ,LI / 8/ ynpo~aeTC.H: 

£0 = -a [ tg7Lctl01. + i I • -
1
-

21 12 2 . · vE 
/5/ 

3,IJ,ecL a12= B w(O)-B/0). OTCIO,IJ,a cnej:\yIOT npe,IJ,cKa3aHH.H /
8,9 I , 

'ITO clia3a aMnnuTy,IJ,LI pereHepauHH Ha npoToHax He 3aBHCHT 

OT 3HeprHH H paBHa 

Im q\ {p) 17a(0) 
tgcp 0 (p)=------ =='ctg-- ; ¢

0 
::: - 135°, 

21 Re ro ( P) 2 21 
21 . 

/6/ 

a ,IJ,HclicliepeHuHanLHOe ceqeHHe pereHepaUHH npH HyneBLIX 

nepe,IJ,aHHLIX HMnynLcax HMeeT 3HepreTH'leCKYIO 3aBHCH· 

MOCTL BH,IJ,a 

(~} 
dt t=O 

1£~l(p)l2 

J617E 

2a(0)- 2 
"' p 

/7/ 

Y'leT ,IJ,pyrHX oco6eHHOCTeii Mano MeH.HeT 3TH COOTHO· 

UieHH.11 / 8 /. . 

4 
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1: 

B cny'lae HapyUieHH.11 TeopeMLI IloMepaH'lyKa p.11,Il, MO· 

,IJ,eneii KYM npe,IJ,cKa3LIBaeT cunLHoe H3MeHeHHe 3THX 3a

KOHOMepHocTeii: clia3a c/>21 cTaHOBHTC.11 ciiYHKUHeii :rneprHH, 

a(da/dt)t=O HMeeT 6onee cno:>1rny10,'1eM /7/, 3aBHCHMOCTL 

OT HMnynLCa KaOHa C nepexo,IJ,OM qepe3 MHHHMyM B o6naCTH 
50-100 I'3B/c 18,91. . 

IIpe,IJ,cKa3aHH.H ,LJ,C /s, 7/ ,IJ,n.11 aMnnHTy,IJ,LI pereHepauHH 

Ha BO,Il,Opo,IJ,e B cnyqae BLmonHHMOCTH TeopeMLI IloMepaH· 

qyKa coBna,IJ,aIOT c npe,IJ,cKa3aHH.HMH KYM, a B cnyqae 

HapymeHH.H TeopeMLI HOC.HT 6onee Ka'leCTBeHHLIH xapaKTep. 

MHHMa.H qacTL aMnnHTY,!J,LI pereHepauHH Ha BO,Il,Opo,IJ,e 

qepe3 OilTH'leCKYIO TeopeMy CB.H3aHa C ~a( p) - pa3HOCTLIO . 

nonHLIX ce'leHHH B3aHMOJJ.eiicTBHii K O H KO Ha npoToHax, 

a TaK)Ke /c IlOMO~LIO H30TOilHHBapHaHTHOCTH/ C pa3HOCTLIO 

nonHLIX ce'leHHH B3aHMO,IJ,eHCTBHH I('- H K.- Ha HeiiTpOHax: 

21m £0 (p)/k = -1:... • [a (K 0 p) -a (K 0 p )] = 
21 417 T T 

/8/ 

l[ (+ - } 1 =- aT K n)-aT(K n) ""--~a(p). 
417 ' '477 

3To o6CTO.HTenhCTBO Il03BOmieT OpHrHHanhHLIM c_no~o6o:M 

H3Mep.HTh pa3HOCTh .. IlOnHhIX ce'leHHH B3aHMO,IJ,eHCTBHH Kao

HOB H He 3aBHCHMO OT np.HMLIX H3MepeHHH nocne,IJ,HHX cy,IJ,HTh 

06 HX aCHMilTOTH'leCKOM noBe,IJ,eHHH npH p ➔ 00 HnH o6Ha· 

PY)KHTh aHOManHH B ce'leHH.HX B npe,IJ,aCHMilTOTH'leCKOH 

o6nacTH. B qacTHOCTH, cornacHo ynpo~eHHOH MO,IJ,enH 

KY~8/, H3 COOTHOUieHH,B /5/ H /8/ cne,IJ,yeT' 'ITO 

~a(php~o,s. /9/ 

3KcnepHMeHTanhHO MO,IJ,ynh H clia3y Ko3cliciiHUHeHTa pere

HepaUHH KL -K5 Ha npoTo~ax MO)KHO onpe,IJ,enHTh, H3Y'la.H 

HHTepcliepeHUHIO aMnnHTY,IJ, CP ·Hapyma10~e.ro pacna,IJ,a• 

Ki,0 -> 77+ 77-:H HOpManhHOrO pacna)].a K5 ➔ 77+ 77-, B03HHKaIO~yIO 

B npoc:TpaHCTBe 3a BO,IJ,OpO,IJ,HOH MHUieHhlO, r ,IJ,e K5 o6pa-

30BaJIHCh .B pe3ynLTaTe pereHepauHH. Pacnpe,IJ,eneHHe 'IHcna 

TaKHX pacna,IJ,OB OilHCLIBaeTC.H H3BeCTHOH HHTepcliepeHUHOH· 

HOH cfiopMynoii:: 
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d
2

N 
dpdt 

(p. t)~p~t= Mu• S(p)•dp, t)•1:<;(+-) ·1 11+_1
2.J 217 ~p~t, /10/ 

r,!\e 1\1 H H S ( p) - nonuoe 'IHCilO npome,!\llIHX. CKB03b MHllieHb 

KL H nx cneKTP, d p, t) - 34><i>eKTHBHOCTb pern·cTpaunn yc

TaHoBKOH ABYXIlHOHHblX pacna,!\OB Kaom:rn, rs (+-) - nap

UHanbHaR CKOPOCTb pacna,!\a Ks ➔ 17+17-, 11+- =111+- l •exp(i<l\_} 
napaMeTp HapymeHHR CP -HHBapHaHTHOCTH B pacna,!\aX 

KaOHOB, a 

J 217 :cl e.5ELf; 
11+-

I' J:+~ t . · · 
e-1s\e-L~2Jp(p)l•.e ~ •cos(~mt+<llp(p)-

74--
/11/ 

-<t> ) ' +-

r,!\e, B CBOIO O'lepe,!\b, Ii, ,= 1/rL , 

<tip (p) = ¢;
1 

(p) +; + argp'(p), /12/ 

a t=z /y/1 c =zm/p, z - paccTORHHe TO'IKll pacna,!\a K
0
-Me3o

Ha OT KOHUa MHllieHH- pereHepaTopa. Bee BenH'IHHbl, BXO,!\R

mne B 4lop,Mynh1 /10/.,,./12/, KpoMejp(p)I H <llp (p), nn6o HJ

BeCTHb1/121' nH6o MoryT 6bITb onpe,!\eneHbl B TOM )Ke 3KCne-

pHMeHTe. 

TaKHM o6pa30M, HJY'IHB pacnpe,!\eneHHR 'IHCna ,!\Byx

IlHOHHblX pacna,!\OB K O -MeJOHOB npH pa3HblX HMnynhcax 

na,!\aIDIUHX KaOHOB H annpoKCHMHPYR HX 4>opMynaMH THna 

/10/, /11/, MhI nony'IHM lp(p)JH<l'P (p), a JaTeM HJ cooTHo

meunu /1/.,,. /3/, /12/ - I £~ 1 (p)I H ¢~1 , 'ITO noJBonReT 
nonHOCTblO onpe,!\enHTb 3HepreTH'leCKYIO JaBHCHMOCTb pa3-

HOCTH aMnnHTY.I\bl pacceRHHR Bnepe,!\ KaOHOB H aHTHKaOHOB, 

ee MHHMOH H AeiicTBHTenhHOH qacTeii OT,!\enhHO. · 

HacTORIUHH 3KCnepHMeHT, BblilOnHeH Ha YCKOPHTene 

Ha 70 I'3B H<l>B3 B CepnyxoBe. Ero nepBble ripe,!\Bapn

TenhHhle peJyilbTaTbl /I3/ /oKOilO 600 cnyqaeB .I\BYXIlHOH

HbIX pacna,!\OB KaOHOB/ yKaJblBaJIH Ha yMeHbllieHHe paJHO

CTH nonHbIX ce'leHHH BJaHMO,!\eHCTBHH KaOHOB H aHTHKaOHOB 

C HyKnoHaMH npH yBenH'leHHH HMilYilbCa B HHTepBane 

14.,-42 I'3B/c H B CB.ll3H C 3THM COOTBeTCTBCHHO Ha BOJ-

6 

l 
t 

\, 
.• 

MO)KffbIH pocT nonHoro ceqeHH.ll BJaHMOAeiicTBH.ll K+ n 

3To 6bmO 3KCnepHMeHTanhHbIM 'yKaJamieM Ha 'BOJMO)KHOe 

o6bRCHeHHe aHoManHH B Ce'leHHRX, Ha6nro,!\aBmeiicR e pa6o-
Te/I4/ · · · · · . · 

):(a
0

nbHeiimne peJynhTaTb/15/, nony'leHHhie c qncnoM cny- · 
qaeB OKono 2000 ABYXIlHOHHbIX pacna,!\OB KL H Ks , Jape

rHCTPHPOBaHHbIX B o6beMe ,!\IlHHOH' OKono 6 M, IlOKaJanH, 

'ITO eenH'IHHa 2 I £~1 (p) I /k , HaJbrnaeMaR MOAncl>nunpoeaH
HOii. aMnnHTYAOH pereHepaunn, a TaK*e pa3HOC.Tb nonHbIX 

ce'leHHH BJaHMO,!\eHCTBHH KaOHOB H aHTHKaOHOB C HYKilOHa

MH yMeHhmaroTc.ll c yBenH'leHneM HMnynhca. 3ToT liJaKT 

BMeCTe C liJaKTOM IlOCTORHCTBa B TOM )Ke HHTepBane 3Hep

rHH nonuoro ceqeHHR K-n -eJaHMo,neiicTBHR RBnRncR HeJa

BHCHMhIM OT IlPRMbIX H3MepeHHH/l6/ peJyilhTaTOM, ycTaHaB

nHBaBUIHM POCT nonHoro Ce'leHHR K+ n - BJaHMO,!\eHCTBHR. 

B pa60Te/15/ 6bmo noKaJaHo TaK)Ke, 'ITO 4laJa ¢21 (p) ; no

DHAHMOMY, IlOCTORHHa H HMeeT· B nccne,!\yeMOM HHTepeane 

3ueprttii cpe,!\Hee JHa'leHHe, paenoe /-118±13/ : ,lJ,nR nony

qenHR 6onee AeTanbHhIX cee,!\eHHH 06 3HepreTH'leCKOM· no -

Be,!\eHHH ¢~1 (p) He06XO,!\HMO 6bmo nony'IHTb 6onhUiee 'IHCno' 
co6bITHH, a TaK)Ke yeenH'IHTh ,!\IlHHY npocTpaHCTBa, n KO- .. 

TOPOM· aMnnHTYAhl pacna,!\OB Ks -,rtf.17- H Kt-➔ 17+17-HHTepliJepH

pyIOT;· 3To 6bmo peanttJoBaHo• B cne,!\y10meM 3KcnepttMeHTe, 

r)J.e HHTepliJep~HUHR HJy'lanacb B o6beMe ,!\IlHHOH OKOno 
9 M H 6hmO JaperHCTpHpoBaHO . OKono 5000 pacna,!\OB • 

~
0 

• ➔ 17+17- B HHTepBane HMilYilbCOB_ 14-50 I'3B/c. flpe)J.Ba~ 

pu'fenhHhie AaHHhie 3Toro 3KcnepttMeHTa 6LmH coo6meHhI 
epa6oTaxl 17 , 18/. · • · ., , . • 

Htt)Ke npe,!\CTaBneHhl OKOH'laTenhHhie peJynhTaTbl, nony

qeHHhle HaMH B XO,!\e nepe'IHcneHHhIX 3KCnepHMeHTOB no 

HJMepeHHIO aMnnHTYAhl TpaHCMHCCHOHH6H pereHepaUHH 

ueiiTparihHhIX KaoiioB Ha BOAOJJOAe B HHTepBahe HMnynLcoe 

14.,,. 50 I'3B/c. 

2. Ilpoeeoe11ue '3'1(c,iepuMe11moe ' 

,lJ,nR npoBe,!\eHHR 3KCnepHMeHTOB 6bIIl COOpY*eH KaHan 

HeHTpanbHblX qaCTHU, opHeHTHpoBaHHbIH Ha BHyTpeHHIOIO 

MHllieHh /anroMHHHH, ¢ = . 2 MM, ,!\IlHHa 2 CM/ 'B KaMepe 
yCKOPHTena IlO,!\ yrnoM OKOno ·1° .K naripaBJieHHIO ,!\BIDKeHH.ll 
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ycKopeHHhlX npoTOHOB. <l>opMHPOBaHHe nyqKa OCYU\CCTBm1-

JIOCh CHCTeMoii Tpex CTaJihHhIX KOJIJIHMaTOPOB npHMOyrOJih -

HOH qiopMhI o6ll\eii ,nJIHHOii 8,5 M, 3a,naBam1rnx ropH30H· 

TaJihHYIO H BepTHKaJihHYIO pacxo,nHMOCTH ±0,35 H±0,6 Mpao, 
COOTBeTCTBeHHO. 0qHU\alOU\HH MarHHT C Hanp.lDKeHHOCThlO 

non.11 .no 1,8 T H 3qiqieKTHBHOii ,nnHHoii oKono 5 M, nepe.n 

KOTOphIM ycTaHaBJIHBaJICH CBHHU.OBhlH raMMa • KOHBepTop 

TOJlll\HHOH 10 CM, ycTpaHHJIH H3 Ily<IKa 3apH)KeHHhie qaCTHU.hl 

H raMMa·KBaHThl. CqiopMHpOBaHHhIH nyqoK HeiiTpaJihHhIX 

qacTHU. Ha BhIXo,ne H3 KOJIJIHMaTopa HMeJI nonepeqHhie pa3-

Mephl 36,8 H 62,1 MM no ropH30HTaJIH H BepTHKaJIH, co

OTBeTCTBeHHO. IJyqoK qacTHU. nocne npOXO)K,I:{CHHH "" 4 M 

3anonHeHHoro renHeM ofrheMa na.nan Ha MHlllCHh • pereHepa -

Top. PaccTOHHHe OT BHyTpeHHeii MHUieHH ycKopHTeJIH, r.ne 

pO)K,I:{aJIHCh KaOHhI, .no MHUieHH·pereHepaTopa COCTaBJIHJIO 

"" 56 M. HJJH 6onee 20 pac~a,nHhlX ,nJIHH Ks C HMilYJihCOM 

50 I'3B/c. MHTeHCHBHOCTh HeiiTpOH_OB H Kt· Me30HOB B nyq

Ke npH c6poce Ha BHyTpeHHIOIO MHUieHh 101 I npoTOHOB 6bIJia 

COOTBeTCTBCHHO ""' 3.106 H 8.104 '1acmu11/c. 
3KcnepHMeHT BhlilOJIHHJICH c IlOMOU\hlO 6ecqJHJihMOBOro 

HCKpoBoro cneKTpoMeTpa/19/ /IiMC/ / puc. 1/ Ha JIHHHH 

c 3BM Ii3CM-3M, ocyll\eCTBJIHBUieii npHeM, KOHTPOJih H 

3anHCh HHqJOpMaU.HH Ha MarHHTHhie JieHTh/'.:!0/. B ycTaHOBKe 

HCilOJih30BaJicH cneKTpoMeTpHqecKHii MarHHT /M/ c 34i<lieK

THBHoii ,I:{JIHHOH IlOJIIOCHhIX HaKOHeqHHKOB 200 CM, UIHPHHOH 

100 CM H BhlCOTOH 3a3opa 25 CM. BeJIHqHHa HanpH)KeHHO· 

CTH MarHHTHOro IlOJIH 6bIJia IlOCTOHHHOH B npe,nenax ±1 o/o 
Ha llIHPHHe 3a3opa 80 CM. 

YcTaHOBKa perHCTpHpoBaJia H3BeCTHhie THilhI/K o ➔17+ 17-, 
172 

Ko Ko Ko 1 - 0/ Ko 
13 ➔ rr µ v, e

3 
➔ rrev, 

773 
➔ rr rr rr pacna,noB L,S ·Me3o· 

H6B Ha ,nBe 3apH)KeHHhle qacTHU.hI, npOHCXOAHBUIHe B npo

CTpaHCTBe 3a Bo,nopo,nHoii MHUICHhIO (DV) B o6'heMe, 3anon

HeHHOM reJIHeM. To'IKa pacna.na onpe.nenHnach no TpaeK

TOpHHM pacna,nHhIX qacTHU., BOCCTaHOBJieHHhlM C IlOMOU\hlO 

18 ,nByXKOOPAHHaTHhIX HCKPOBhIX KaMep c MarHHTOCTPHK· 

U.HOHHhIM C'heMOM HHqJOpMaU.HH/21/ (SCJ..'..13) , pacnoJIO)KeH

HhlX nepe,n H 3a MarHHTOM rpynnaMH no TpH. Ilo OTKJIOHCHHIO 
' ➔ ➔ 

qaCTHU B MarHHTe onpe,neJIHJICH HX HMilYJihC P1 H P2. Mc-

Il0Jlh3YH HHqJOpMaUHIO O TpaeKTOpHHX pacna,nHhIX qaCTHl.J. 

H HX HMilYJihcax, MO)KHO BhJqHCJIHTh pH,n KHHeMaTHqecKHX 
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MN2 - me/lec1<onb1 CIJUHmU/1/IJIIJUOHHblX C'lem'IU1(06 0/1}1 MOHU· 

mopupoeaHUJI 'ny'l1<a; V - 061,eM, ·3anO/IH'eHHblU 2e/lUeM. 
·06b31ta'IC!HUe ·ocmaAbHblX 3/leMeHm06 CM: 6 me1frme. 
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nepeMeHHhIX, TaKHX, KaK, HanpHMep m -HHBapHaHTHaH 
' 1117 . 

Mac ca tJaCTHII,, B npe.nnonO)KeHHH, 'ITO OHH o6e 6i.1nH nHO -
HaMH:m;.

11
=(E1+E/-{ri +p2)

2,E2
1, 2=p\ 2 + m;_, yron 0 Me)K.D.Y 

npHMOH, coe,nHHHIOLQeH TO'IKY pacna.na C MHIIIeHblO B ycxo
pHTene u cyMMapHblM BeKTOpOM. - HMnyni.COM o6eHX qaCTffn, 
H ,npyrue. AHanH3 co6hITHH no 3THM nepeMeHHbIM no3BOnHeT 
ycTaHOBHTb KpHTepHH OT6opa HY)KHbIX pacna,I{OB. 

IlpH npoae,neHHH 3KcnepHMeHTa Hcnonb30Banaci. TaK 
uaJi.rnaeMaH "nepexpeCTHaH reoMeTpHH"/22/, xor.na TpaexTo
pHH pacna.I{HblX tJaCTHII, 3a MarHHTOM nepexpeLQHBanHCb 
B paiioHe ClJeTlJHKOB AL H An • IlepeKpeCTHaH :1'eoMeTpHH 
npH BblCOKOH 3HeprHH KaOHOB o6ecnetJHBana xopoIIIee pa3-
perneHHe ycTaHOBKH no HMnyni.cy H HHBapuaHTHOH Macce 
6e3 cyLQeCTBeHHOH noTepH O,I{HOpO.D.HOCTH B 3ti>ti>eKTHBHOCTH 
perncTpa11,HH pacna.noa BAOnh pacna,nHoro 06-i.eMa. 

B1>16op KOHti>Hrypall,HH pacna.D.OB H JanycK HCKPOBhIX 
KaMep ocyLQeCTBflHflHCb C noMOlll,hlO CUHHTHnnHil,HOHHhIX 
ctJeTtJHKOo' 23/, pacnono)KeHHhIX B nnocxocTHX Ff , Ml , GI , 
C.11 no tJeTblpe cneaa H cnpaaa OT ocu nytJKa. 3anycK 
cneKTp0MeTpa npoH3B0.D.HilCH npu O.D.HOBpeMeHHOM cpa6aThI
BaHHH no Kpaiiueii Mepe 0.I{HOro H3 ClJeTlJHKOB B Ka)K,I{OH 
tJeTBepKe H OTCYTCTBHH CHrHaJIOB OT ClJeTlJHKOB A, AL H AH . 

. . 

)J,nH H.D.eHTHti>HKall,HH TpextJaCTH'IHhIX pacna.D.OB K O 3 H 

K O ucnoni.JoaanHCh ,neTeKTophl Mroouoa u 3JieKTpd~oB. 
ttiTeKTOp MIOOHOB/24/ / )J.M/ COCTOHn H3 .D.BYX PH.llOB Cll,HH
THflflHil,HOHHbIX ClJeTlJHKOB H .llBYX CCI<ll,HH qyryuuoro ti>HnhTpa 
,nnHHOH no 125 CM Ka)K.D.aH, nornolll,aBrnero CHflhHOB3aHMO
.neiiCTBYIOlll,He tJaCTHil,hl. IlepBhIH PH.ll H3 tJeThipex Cll,HHTHn
nHil,HOHHhIX ClJeT'IHK0B pacnonarancH Me)K,lly ceI<ll,HHMH 
ti>HnhTpa H BI<nIOtJancH ua coana,neHHH co BTOphIM ,llflH yMeni.
IIIeHHH cnytJaHHhIX cpa6aThIBaHHH .n;eTeI<Topa. BTopoii PHA, 
HMeBIIIHH ,neCHTh ClJeTlJHKOB pa3MepoM 2Ox64x2 c,J Ka)K,llhIH, 
cny)KHfl MIOOHHblM ro.n;ocxonoM. 

)J,eTe1<Top 3nexTpoHoa/25/ /)J.E/ THna nonHoro norno
lll,eHHH COCTOHn H3 qeThipex Cl{eT'IHKOB, KOTOpbie pacno
naranHCh no .naa cnpaaa H cneaa OT ocu nyqxa. Ka)K,n;hIH 
H3 HHX HMen ,n;Ba 0,IJ;HHaKOBhlX 6noxa, co6paHHbIX H3 10 
nnaCTHH Cll,HHTHnnHTopa c nnOLQa)];blO 555x3OO MM 2 H Ton
LQHHOH 10 MM H nnaCTHH CBHHil,a Me)K.D.Y HHMH TOnLQHHOH 
5 MM. CaeT, B03HHI<aBIIIHH B ,I{aHHOM 6noxe, co6HpancH 
c ero aepxHero H Hff)l(Hero Topuoa H nepe;:i;aaancH Ha ;:i;aa 
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tl>oTOYMHO)KHTenH <1>3Y-65 c noMOlll,blO CBeTOBO.D.OB, Bhmon
HeHHhIX B BHJ];e ycetJeHHhIX nHpaMH,!J;. 

B MOMeHT 3any1<a HCKPOBhlX KaMep perHCTpHpoaanHCh 
H nepe;:i;aaanHCh a 3BM COCTOHHHe MIOOHHoro ro.n;oc1<ona 
H npeo6pa30BaHHaH B UHti>poBOH KO,D;.aMnnHTYJJ:a CHrHaJIOB 
C ,n;eTeKTopa 3JieKTPOHOB. 3Ta HHti>OpMall,HH HCnOJih30BaJiaCb 
Bnocne;:i;CTBHH ;:i;nH H,1J;eHTHti>H1<a11,irn THnOB pacna.n;a. Co6hITHe 
1<naccmpH11,Hpoaanoci. 1<a1< KaH,n;H;:i;aT BK 0 3, ecnH npo.n;on)KeHHe 
o,n;Hoii H3 TpaeI<TopHii pacna,n;Hi.Ix qacTltll. nepecexano cpa6o
Taernuii C'IeTlJHK MIOOHHoro ,n;eTeKTOpa. ECJIH aenHlJHHa 
curuana ,n;eTe1<Topa 3ne1<Tpouoa npeai.III1ana onpe.n;eneuui.1:ii 
ypoaeui. u qepe3 3TOT ctJeTtJHK npoxo.n;Hna o.n;ua HJ Tpae1<
Topuii pacna;:i;uhIX tJaCTHII,, TO C06bITHe KJiaCCHti>Hll.HPOBaJIOCb 
1<a1< 1<an;:i;u.n;a T B K ;

3 
• 

B 1<atJeCTBe pereuepaTopa B ycTaHOBI<e ucnoni.Joeanaci. 
/112 / TpexMeTpOBaH )KHJ];KOB0JJ:0po,nnaH MHrneui./~(,/ c ;:i;ua
MeTpOM pa6otJero ofri.eMa 12 CM H I<0flHlJeCTB0M B0,D;0po.n;a 
ua nyTH nytJKa 21,3 2/cM 2 . ToJilll,HHa MaiinapoBhIX 0KOH 
ua BXO,D;e H BhIXO,D;e MHllleHH COCTaBJIHna no 0,53 2/cM 2 . 

)J.JIH H3MepeHHH 6e3 ao.n;opo.n;a npHMeHHJICH BaK}'YMHpOBaH
HhIH MaI<eT MHllleHH, no ,n;nHne H KOJIHlJeCTBY Belll,eCTBa OKOH 
HJ];eHTH'IHhIH caMoii MHllleHH. 

3KcnepHMeHT np0BOJ];HJICH npH .D.BYX nono)KeHHHX MHrne
HH, onpe;:i;enHBIIIHX J];JIHHY pacna.n.noii o6nacTH OK0JIO 6 M 

/reoMeTpHH 1/•H 9 
4

M /reoMeTpHH 2/. 8eJIH'IHHa MarHHT
HOrO Il0JIH cne1<TpoMeTpH'leCKoro MarHHTa, OnTHMH3Hpoaau
uaH ,n;nH nonytJeHHH MaKCHManhHOH 3¢¢e1<THBHOCTH perHcT
pall,HH .n;eyxnHOHHbIX pacna,n;OB KaOHOB B Ka)K,D;OM H3 IlOJIO)Ke
HHll MHllleHH, 6i.rna 1,05 u 1,3 T, COOTBeTCTBeHHO. Pac
IlOJIO)KeHHe 3neMeHTOB ycTaHOBKH, norHI<a ee 3anyc1<a 
u HanpH)KeHHOCTh MarHHTHoro nOJIH 6hIJIH onpe.n.eJieHbl 
C nOMOlll,hlO paclJeTOB Me TO.II.OM MonTe- Kapno. B ycnOBHHX 
reoMeTpHH 1 3¢¢e1<THBHaH o6naCTh HCCne,nyeMblX HMnyni.coB . 
KL -Me30HOB oKa3anaci. paauoii 10.,.30 I'3B/c, a B reo
MeTpHH · 2 - 2O-c-4O I'3B/c. 3¢tl>eKTHBHOCTh ycTaHOBKH 
I( K O - pacna.n.aM pa3HhlX HMnyJihCOB B yKa3aHHhlX HHTepaa -
nax"tocTaBnHna /5-c-2O/"/o. 

31<cnepHMeHT npoBO.D.HflCH npH BbI6paHHOH HHTeHCHBHO -
CTH c6poca Ha BHyTpeHHIOIO MHIIIeHb a KaMepe ycI<OpHTenH 
/le- 3/ .1011 npoTOHOB 3a 11,HKn H :epeMeHH c6poca ·oT 0,4 
AO 1,5 C. Bcero 6blJIO 3aperHCTPHPOBaHO cne,ny10111,ee 
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KonuqecTBO 3anyCKOB ycTaHOBKH /B ThIC.H'lax/ B H3MepeHH.HX 
-C BOAOPOAOM H MaKeTOM, COOTBeTCTBeHHO: reoMeTpH.H 1 -
240 H 80, reoMeTpH.H 2 - 1500 H 500. 

3. A11a11u3 oa1111b1x 

OKOH'laTenbHbIH aHanH3 HHciiopMaUHH npOBO,U.HnC.H OAH
HaKOBblM MeTO.l\OM ,u.n.H reoMeTpHH 1 H 2 H COCTO.Hn H3 
cne,u.yroiuux ocHOBHbIX :nanoa: 1/ reoMeTpffqecKa.H peKoH
CTPYKUH.H yo :co6hITHH/27/ ; 2/ CTaTHCTH<J:ecKa.H o6pa6oTKa 
peKOHCTpyHp0BaHHhIX co6hITHH, ~hl60p KpHTepHeB OT6opa 
H OT60p no KaHanaM pacna,u.oa; 3/ pac<J:eTbl JciiciieKTHBHOCTH 
ycTaHOBKH K pacna,u.aM no pa3HbIM KaHanaM; 4/ annpoK
CHMau;H.H HHTeHCHBHOCTH Ha6nro,u.aaIUHXC.H K O 

2
-pacna,u.oa Teo -

peTu11ec1<oii cliopMynoii /10/ H onpe,u.ene7iiue ciiH3H<J:ecKHX 
napaMeTp0B. 

Ilocne reriMeTpH'leCKOH peKOHCTPYKUHH Ha BTOPH<J:Hhle 
MarHHTHbie neHTbl ,u.n.H CTaTHCTH'leCKOro aHanH3a 6blnH 3a
nucaHbl xapaKTepHCTHKH cneAYIOIUero KOnH'leCTBa co6bITHH 
/B TbIC.H'lax/: reoMeTpHH 1 - 145 /~O.l\Opo.u./, 48 /MaKeT/; 
reoMeTpH.H 2 - 700 /BO.l\Opo.u./, 200 /.MaKeT/. lionblllYIO 
qacTb JTHX co6bITHH C0CTaBn.HnH TpexqacTH'lHble pacna,u.hl 

K ~ ' KO 3 ' K:3 • 
B n~ouecce CTaTHCTH'leCKOro aHanH3a 6blnH H3y'leHbl 

reoMeTpH'leCKHe H KHHeMaTH'leCKHe xapaKTepHCTHKH co-
6bITHH, npoBeAeHa HX KnaccHciiHKaUH.H H pa3AeneHHe no 
MOAaM pacnaAa C noM0lll;blO .u.eTeKTOP0B MIOOHOB H JneKT· 
pOHOB; npoaHanH3HpoBaH clioH OT K0 3 H K0 

3 
-pacnaAOB 

cpeAH co6bITHH, H,U.eHTHciiHUHPOBaHiibfx KaK K0;2 ; npoBeAeHo 
uccne.u.oaaHHe pa3peIUa10iueii cnoco6HocTH cneKTpoMeTpa 
no HHBapHaHTHOH Macce ID1717 H yrny 0 B 3aBHCHMOCTH 
OT HMnynbca K O -Me3oHa/28/. AHanH3 no Ka Jan, 'ITO pa3pe
IUeHHe cneKTPOMeTpa no Macce H yrny onpe,u.en.HeTc.H 
cliopMynaMH: 

am (p)= (2,06 + O,O58,p) M3B/c2 

ae2(p) = (0,0172 + 9,14,p-2 ) Mpao 2, 

r.u.e p - HMnynbC KaOH:OB B I':JB/c. 
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KaK H paHbIUe/ 181, .u.ayxnHOHHbie pacna,U.bl KaOHOB OT6H
panHCb cpe,u.H acex y 0 -co6bITHH c nOMOlll;blO 3-x OCHOBHblX 
KpHTepuea: 1/ pacna,U.Hbie 'laCTHUbl He .HBn.HIOTC.H nenTOHa· 
MH; 2/ HHBapHaHTHa.H Macca m7T/7 ne)KHT a paiioHe MaCCbl 
KaOHa H 3/ yron 0 6nH30K K HynIO. C y11eTOM JKCnepHMeH
TaJibHbIX pa3peIUeHHH co6bITHe H,U.eHTHciiHUHPOBaJIOCb KaK 
K~2 -pacna.u., ecJIH ero HHBapuaHTHa.H Macca 6hIJia a HH· 
TepaaJie 498 M:1B/c 2 - 3 am (p)::; m

1717 
::; 498 M:JB/c + 

2 
+ 3 am (p), a KBa.D,paT yrna 0 :S 9a 

0
2 (p) Mpao. 

)],JI.SI co6bITHH, HBJI.HBIUHXC.H KaH,U.H,U.aTaMH a .u.ayxnHOHHbie 
pacna,u.b1, pacnpe,u.eJieHH.H no m 

1717 
H 0 2 co,u.ep)KaJIH onpe

.D,eJieuuoe 'lHCJIO ciioHOBhIX co6hITHH, o6yCJIOBJieHHhIX a oc
HOBHOM ueynpyrHMH B3aHMO,U.eHCTBH.HMH ny<J:KOBblX qacTHU 
B MHIIIeHH ff Tpex<J:aCTH'lHblMH pacna,u.aMH K0 , KO lionb • 
ma.SI qacTh nocne,U.HHX ciiOHOBhIX C06bITHH %'h1Jia eJbl<J:TeHa 

C nOMOlll;hlO .u.eTeKTOPOB MIOOHOB H JJieKTPOHOB. IloJiy<J:eH
Hhie pacnpe,u.eJieHH.H /cM. puc. 2 H 3/ 6hIJIH annpoKCHMH· 
poBaHhl C xoporneii CTeneHhlO .U.OCTOBepH.OCTH ciiYHKUH.HMH: 

(m - in (p))
2 

1717 1717 ] ' 

2a2 ( p) 
N ( m

1717
) = A

1 
( p )+ A 

2 
( p) • exp[ /15/ 

m 

# 

2 2 2 
N(0 )=B1 +B 2 0 +B 3 -exp(-B 4 ,O ) , B4 =1/a

O
2 (p), 

/16/ 

r.u.e A lc-2 , Blc-4 - KOHCTaHTbl .II.JI.SI .n.auuoro HHTepBaJia HM· 
IIYJihCOB. B 3THX Bhipa)KeHH.JIX IIOCJie,D.HHe <J:JieHhl onpe.n.eJI.HIOT 
0)J{H,D.aeMoe pacnpe,u.enetrne .lJ.BYXIlHOHHhlX co6bITHH no COOT· 

aeTCTBywiueu nepeMeuuoii, a nepBhie - cpou. )],Jii oKouqa
Tenhuoro onpe,J.eJJeHH.H 'lHCJia .lJ.BYXIIH0lJHhIX pacna,D.0B B Ka)K
.D.0M HHTepBane uccne.n.yeMhIX HMilYJihC0B OCTaBlllHHCH qlOH 
Bhl'lHTaJJC.H nyTeM 3KCTpaII0J1.HU.HH CO0TBeTCTBYJOIUHX 0 2 -
pacnpe.n.eneuuu H3 o6nacTH 6oJihrnnx 3uaqeuuii 02 , r.n.e 
npHCYTCTBYlOT T0JihKO qlOHOBhie co6bITH.H, a o6JiaCTh, r.n.e 
cocpe.n.oTo<J:eHhI K;2 -pacna.D.hI. IloJiuoe 'IHCJIO .u.ayxnHOHHhIX 
pacna.u.oa, OT06paHHhIX TaKHM o6pa30M, OKa3aJIOCh paBHhlM 
2000 H 250 B H3MepeHH.HX c B0.lJ.OPO.D.0M H 6e 3 Hero ,IJ,n.H 
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Puc. 2. Pacnpeoe.11eHUJ1 co61>1muii no UHeapuaHmHoii Macce 
m1717 , A - zeoMempuJ1 1; B - zeoMempuR 2. B3J11111>1 co61>1mu.11, 

yooe.11emeopJ110141ue yc.11oeu10 0 <9a 
0 2 { p) /cM. ¢opMy-

.11y /14// 0./IJI oaHHOZO UMnym,ca K 0 --Me30Ha. CpeOHUii UM
nyAbC unmepea.11a a I'3B y1'a3aH e npaeoM yz.11y l(w,coozo 
zpa¢u1'a. Cn.AOUIHQ.11 AUHUJI - pe3y.111>ma111 annp01'CUMQIJUU 
pacnpeoeAeHUJI ¢YH1'1JUeii muna /15/, nyHK111UpHaJI AUHUR -
(pOH. 
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Puc. 3a 'C 6. Pacnpeoe.lleHUJI co6bl111Uii no YZAY O MeJICoy Ha
npaaAeHUJIMU no.11ema naoa10111ezo u pacnaoa10111ezocJ1 Kao-
1we: A - zeoMempuR 1, B -· zeoMempuJ1 2. B3Jl111bl co61>1muJ1, 
OAR Komop1>1x uneapuaHmHaJI Macca yooe.11emaopJ1em yc.11oeu
J1M om6opa oeyxnuoHHblX co61>1muii. To11Ku - pe3y.111,mam 
annpOKCUMOIJUU pacnpeoe.AeHUU· ¢YHKIJUeii muna /16/, nyHK
mupHaJI AUHUJI - ¢011. Hao KOJICOblM pacnpeoeAeHUeM yKa3aH 
cpeo11uii UMny.111,c u11mepea.11a e I'3B. IloKa3aHo maKJICe 
pacnpeoe.11e11ue ecex co61>1muii, 11a6.1110oaau,uxcJ1 e u11mepea.11e 
UMnyAl>C06 10.,,.50 I'3B npu U3MepeHUJIX C aooopoooM<H2) 
u 6e3 aooopooa ( VACUUM) • 
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reOMeTpHH 1. H 5000. H 800 - JJ.JUI reoMeTpHH 2, COOTBeT· 
CTBeHHO. 

KaK 6hlJIO noKa3aHO BO BeeJ].eHHH, J).JI.H H3Y'{eHH~ :rnep
reTHqecKoii 3aBHCHMOCTB £21 (p) Heo6xoJJ.HMo nonyqHTh pac
npeJJ.eJieHH.H THna /10/. ,D;n.a :noro Bee_ Ha6nroJJ.aBUIHec.a 
JJ.ByxnHOHHhle pacnaJJ.hl 6hlJIH pacnpeJJ.eJieHhl no .aqeiiKaM 
(p. , t. ) • Ka)KJJ.a.H .aqeiiKa COJJ.ep)KaJia N .. ± L'1N.. co6LITHii, 

l ] lj l J 
r,I(e OUIH6KH, KPOMe CTaTHCTHqecKHX, CO.I(ep)KaJIH Heonpe-
J].eJieHHOCTH, CB.H3aHHhle C npoue.I(ypoii BhlqHTaHH.H 4>oHa. 
Pacnpe.I(eneirn.a, npe.I(cTaBJI.HIOIJ.\He co6oii . .neayro qacTL co
OTHoweHH.H /10/, 6blJIH nonyqeHbl J).JI.H BOCbMH HHTepBaJIOB 
no pi· • HMnynLcy Kao HOB oT 14 .I(<> 50 I'3B/ c, H3 HHX 
ceMb nepBbIX HMenu' WHPHHY L'1p = ±2 I'3B/c, a IlOCJieJ).·. 
uuii - ±4 I'3B/c . . BHyTpH Ka)KJ).Oro Pi HHTepaana co6bITH.H. 
pacnpe.I(eJI.HJIHCb no BpeMeHHblM HHTepoanaM t B CHCTeMe 
IlOKOH K 0 ·Me3oHa C waroM L'1t = 5.l0:..11 c. 

)],JI.H ocyuiecTBJieHH.H npoueJJ.ypbI annpOKCHMaUHH 3THX • 
pacnpeJJ.eJieHuii u nonYqeirn.a JJ.aHHhIX o l £21( p) l H c,621( p) , 
KaK BHJJ.HO H3. 4>opMyJihl /10/, Heo6XOJJ.HMO 3HaTb ·oeJIH'l:HHhl 
dp, t), S(p) u _Mn. 

<l>opMa · HMnynLcHoro cneinpa Kacrnoe 6hlna onpeJJ.eneua 
no ·pacnaJJ.aM K~ · H Ki3 , 3aperiicTpupoeanHLIM ycTanooKoii 
OJJ.HOBpeMeHHO c K;2. CneKip 6blJI BOCCTaHOBJieH/29/ nyTeM 
cpaeHeHH.H 3KcnepHMeHTaJibHhIX H reHepupoBaHHbIX MeTOJJ.OM 
MouTe· Kapno pacnpeJ].eJie.HHH . "HCTHHHbIX" H "no»cHhIX" 
3Hepruii pacnaJJ.HLix qacTHU. 

34>4>eKTHBHOCTh perHcTpauuu' co6LITHii f (p, t) 6hlna 
Bbl'l:HCJieHa/30/ MeTOJJ.OM MoHTe • Kapno no 'IHCJIY co6LITHH, 
npuMepHo· B 10 pa3 npeoblwaroll.leMy qucno 3KcnepuMeH· 
TaJihHO Ha6JIIOJJ.aBwHxc,i co6LITHii. Ilpu BhJqucneHH.HX yqu
TLIBanucL owu6KH ·H3MepeHHH Koop.I(HHaT -i-peKOB B HCKpo
BhlX KaMepax, 34>4leKTHBHOCTb HCKpOBbIX KaMep, MHoro1<pa T· 
HOe pacce.HHHe qacTHU B Bell.leCTBe ycTaHOBKH, 34>'1>e.KTHB· 
HOCTb ·nporpaMMbl reo·MeTpuqecKoii peKOHC.TPYKUHH. 

B BLipa)KeHHe /10/ BXOJJ.HT npOH3BeJ).eHHe: Kn = 
2 ' = Mn • rs ( +- H11 I .Ero MO)KHO onpeJJ.eJIHTh JJ.BYM.H cnoco-. +- . . 

6aMH. IlepBblH cnoco6 COCTOHT a 'TOM, qTo MH BhlqHCJI.HeTC.H 
H3 conocTaeneHH.H Ha6JIIO.I(aBweroc.a B 3KcnepuMe11Te qucna 
K;J3 ( K;3 ) • pacnaJ].OB H . 34>'1>eKTHBHOCTH perHCTparrn 3THX 
MOJJ. ycTaHoBKoii; a eenuqHHhl rs(+-) H 177+- I 6epyTc.H 
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HJ Ta6Jrni/12/ .BTopoii cnoco6 noJBOJUieT onpe)::{enHTh Kn 
uenHKOM B paMKax ,naHHoro 3KcnepHMeHTa. ,Un.a 3Toro 
HcnonbJyroTc.H pacirn,nhI KL ➔ 11+11-,JaperHcTpHpoaaHHhie npu 
HJMepeHH.HX 6e3 ao,nopo,na. qHcno 3THX pacna,noa onpe
,nemrnTc.H BblpruKeHHeM: 

. . 2 -rt . . . 
N2 rr= My· .rs ~ + - ) ·J 71 +- I · J J e • S ( p) • ( ( p, ~) d p d t , /17/'. 

Ky,na BXO,AHT npOH3Be,neHHe Ky =My-r5(+_;.•)·t11~_1
2 

.Ile
pexo,n OT Ky K KH MO:>KHO c,nenaTb, HcnonbJY.H TOT· cliaKT, 

qTo · OTHoweHue nonHoro qHcna TpexqacTHqHbIX pacna,noa 
no mo66ii Mo,ne /HnH acex BMecTe/, Ha6mo,naaniHxc.a B HJ- . 

' MepeHH.HX C BO,nopo,nbM H 6e3 Hero, paBHO OTHOWeHHIO 
MOHHiopoB Mn/ M y • 

IlpH BblnOJIHeHHH npoue,nypbl annpoKCHMaUH_H_ 3KCIIepH
MeHTanbHO Ha6mo,naBWHXC.H HHTeHCHBHOCTeii ,nayxnHOHHbIX 
pacna,noa cliopMynoii / 10/ HcnoJih30B~nc.ff MeTo.zi HaHMeHb
WHX KBa,npaTOB731/, IlpH 3TOM B'KaqecTBe CB060,AHblX napa-. ' 

MeTpoa 6hrnH B3.HTbI TPH aenu4HHhI Kn, R,.,lp(p)/11+-I H ¢i21. 
IlapaMeTp KH OCTaBanc.H CBo6o,nHbIM, HO o6mHM ,nn.H BCe.lt 
HMnynhCHhIX HHTepaanoB. Ilpe,naapHTenbl{O 6brno npoaepe
Ho, qTo . 3HaqeHH.H nonyqaeMbIX BenHqHH K03<P<PHUHeHTa 
Kn B Ka:>K,noM HMnynhCHOM HHTepaane coananH B npe,nenax 
OWH60K ,npyr C ,npyroM H C ero 3HaqeHHeM, onpe,neneHHblM 
yKa3aHHbIM BbIWe CnOC060M npH H3MepeHH.HX 6e_3 BOJ];Opo,na. 
OwH6KH OKOHqaTenbHbIX ciiHJHqe_CKHX aenHqHH a cnyqae an
npOKCHMal{HH ,naHHblX cliopMynoii /10/ C yKa3aHHbIMH TpeM.H 
CB06o,nHbIMH napaMeTpaMH OKa3bIBalOTC.H HeCKOnbKO 6onb
we, qeM B cnyqae, Kor.zia CB06o,nHblMH napaMeTpaMH BLI-
6HpaIOTC.H 'TOnbKO R H ¢21 '. Ho CTeneH~ ,I{OCTOBepHO~T~ 
nonyqeHHblX ,naHHbIX B03pac_TaeT, ,nOCKOnhKy· B OWH6KY,, 
KpOMe CTaTHCTHqecKHX, BKmoqeHbl TaK:>Ke CHCTeMaT,HqecKHe, 
Heonpe,neneHHOCTH, CB.H,3aHHbie C HeToqHOCT.HMH 3KCnepH
MeHTanbHbIX JHaqeHHH napaMeTpoa cna6b1x B3aHMo,neii
CTBHii, HMnynbcHoro cneKTpa na,na10mHx 1<aoHoB H. M,OHH~o
pHpoaaHH.H nocne,nHHX. 

3KcnepHMeHTanbHbie ,naHHhie no ' 3a,BHCHMOCTH qHcna 
,nayxnHOHHhIX pacna,noB Kr,H Ks OT BpeMeHH H pe3ynbTaTbl 
HX annpoKCHMal{HH cliopMynoii /10/, KaK c yqeTOM HHTep
<liepeHUHOHHoro qneHa B /11/, TaK H 6e3 Hero, noKaJaHbl 

20 

Ha puc. 4. KaK BH,AHO H3 PHCYHKa, rHnOTe3a OTCYTCTBH.H
0 

HHTepcliepeHUHH HMeeT ManbIH ypoBeHb ,AOCTOBepHOCTH. 
IlonyqeHHbie B pe3ynbTaTe annpOKCHMaUHH ,naHHbIX HaH

nyqwHe 3HaqeHH.H napaMeTpOB R H ¢21.An.H reoMeTpHH 1 H 2 
npe,ncTaaneHhI Ha puc. 5, aux cpe,nHeBJBeweHHhie aenuqu
Hhl - B ma6Au11e 1. IlpH Bhlquc,neHH.HX HCnonh30BanHCb 
cne,nyromue aenuqunL1 napaMeTpoa: 

ffi - 0 - -10 A - 5 IO -1 '¥+_:- 42, T5- 0,895.10 C, LlID- 0, 4.10 C /18/ 

113 puc. 5 BH,AHO, qTo B npe,nenax 3KCnepHMeHTanhHhIX 
norpewuocTeii peJynhTaTLI H3MepeHHii: B o6oux 3Kcnepu
MeHTax xopowo cornacyroTc.H ,npyr c ,npyroM. ,Un.a reoMeT
pHH 1 OlIIH6KH H3MepeHHH '3HaquTenbHO 6onhwe, qeM ,nn.H 
reoMeTpHH 2, oco6eHHO npu 3Hepru.ax 6onhwe 30 I'3B, 
BCne,nCTBHe ManocTH qHcna co6bITHH u Koppen.HUHH Me:>K,ny 
napaMeTpaMH R H ¢~1 'Bbl3BaHHbIX He,nocTaToqHoii ,nnHHOH 
pacna,nHoro 061>eMa. ,Un.a reoMeTpHH 2, acne,ncTBHe CYmecT
BeHnoro yaenHqeHH.H CTaTHCTHKH H ,nnHHbl pacna,nHoro 
061>eMa, HaHnyqwHe 3HaqeHH.H napaMeTpOB R H ¢21 OKa3a
nHCh npaKTHqecKH He3aBHCHMbIMH ,npyr OT ,npyra npH Bcex 
Hccne,nyeMbIX HMnynLcax. 

Mcnonb3Y.H 3KcnepHMeHTanbHbie ,naHHhie, nonyqeHHhie 
6e3 ao,nopo,Ita, H. onpe,nenHB npH 3TOM qucno npowe,nwux 
qepe3 ycTaHoaiy Kif -MeJOHOB no TpexqacTHqHbIM Mo,naM 
pacna,na (K~3,K~3), MhIHawnHnapaMeTp 177+_1==(2,14±0,15),10-,3 

BenHqHHa KOT0poro 6nH3Ka K cpe,ItHeB3BeWeHHOMY MHp0B0-
MY 3HaqeHHIO 1974 ro,nal 12< HO 0TnuqaeTC.H OT pe3ynhTaT0B 
nocne,nHHX 3KCnepHMeHTOB / 32, 33/, 11Me.H B BH,ny cymecTBy10-
mee· B MHpe pa3Hornacue ,naHHbIX, B C_OOTBeTCTB}'._lOlllHX 
MeCTaX Mbl npHBO,AHM pe3ynhTaTbl ,nn.H .ABYX 3HaqeHHH na
paMeTpa I rz+_ l * .. 

Ilo cpe,nHeBJaeweHHbIM JHaqeHH.HM R 6LrnH Bb1qucneHhI 
BenHqHHhI 2[£21 (p}l/k , [da/dt] 1==o , a TaK:>Ke paJH0CTh 
nonHLIX ·ceqeHHH: l\a(p}-4rrl2 £0 (p)/k I· sin ,r.o HcnonbJY.H 

- 21 '1'21. 

cpe,nHee 3HaqeHHe ¢;1. 3TH BenHqHHhl npe,ncTaBneHbI Ha 
puc. 6 H 7 H B ma6A. 1. 

* 0 C0BMeCTHMOCJH 3HaqeHHH 111+-I C 3KCnepHMeHTaMH 
no pereHepauHH cM.14 • 
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Puc. 7. Pa3HOCmb noAHblX Ce'leHUU 63QUMOoeiicmeuii Kao
HOB u aHTllUKaoHoe: (e)-i~TJ'=aT(K 0 p)-aT(K

0
p) - OaHHble 

Hac1110JlU1eii pa60111b1; (0) u jM ,~aT =aT(K-n) - aT (K+n,) -
pe3yAbmamb1 pa60111b1/I 6I u · 35~ coomeemcmeeHHO. CnAowHaJl 
/lUHUJl - annpoKCUMQIJUJl ociHHblX H<PB3 u c/>HAJI 3aeucu
MOCTl1b10 A-p-n /cM. ma6/l. ·2/, nyHKmup - 1110 JICe 0/lJl OQHHblX 
HacmOJlUleil pa60111b1. · 
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)I.mi: BhlHCHeHHH 3aBHCHMOCTH q>a3hl aMilJIHTY.l(hl TpaHc

MHCCHOHHOH pereHepall,HH OT napaMeTpOB cna6hIX B3aHMO· 

.u,eiicTBHii Kf -Kg ·cHcTeMLI Mhl npoBeJIH annpoKCHMau.mo 

HallIHX ,naHHhlX .l(JIH pH,na 3HaqeHHH napaMeTpOB /18/. OKa-

3aJIOCh, qTo B03MO)KHhle H3MeHeHHH, cpe,nHeii BeJIHqHHhl 

qia3hl ¢ 0 MOryT 6hITh Bhlpa)KeHhl q>OpMynoii: 
21 

¢;1 

O 10 -1 
(-132°±5°)+700,[ ,54.lQ CCK -.1m 

0,54 . 1010 ceK-1 
+ 

/19/ 
T O -10 

+ }()80 • [ S - ,895, 10 C8K 

0,895• 10-10 ceK J + ( <P +- - 420). 

BnHHHHe ,npyrnx napaMeTpOB cna6hlX B3aHMo,neiicTBHH 

Ha HaWH ,naHHhle npeHe6pe)KHMO MaJihl. 

,[I.JIH HCcne.u,oBaHHH CHCTeMaTnqeCKHX OWH60K, CBH3aH

HhlX C npou.e,nypoii BhI60pl<H K;2 -pa'cna,noB H BhlqHTaHHH 

q>OHa, 6Lrn npone.u,eH aHaJIH3 ,naHHhlX .l(JIH MaTpHll, Ni/Pi' t j) ' 
nonyq~HHhIX npH pa3JIHqHhlX 3HaqeHHHX rpaHHll, KpHTepHeB 

OT6opa K;2 - pacna,noB. CncTeMaTHqeCKHe OWH6KH B :HOM 

cnyqae .U,JIH cpe,nHero 3HaqeHHH q>a3hl OKa3aJIHCh paBHhlMH 

'" ±3° H .u,11H nenHl.fl:IHhI} I £21 ( p) l /k -,,,±8 M 1<611. 
,[I.mi: onpe.u,eneHHH JHepreTnqecKoii 3aBHCHMOCTH ne

JIH qHH 2 I £21 ( p) I /k , L da Id tl 1 =O H fu { p) Mhl annpo1<cHMHponanH 

npnne,neHHhle B ma6/I. 1 ,naHHhle qJOPMYJiaMH THila A-p-n, 
r .ne p - HMilYJihC KaoHa, a A H n - ,HCl<OMhie napaMeTphI. 

Pe3yJihTaThl npe.u,cTaBJieHhl B ma6/I. 2 H Ha puc. 6 H 7. 

4. Pe3yAbmambl :J1<cnepuMe11ma 

Pe3yJILTaTLI, nonyqeHHLie B xo,ne npoBe,neHHH 31<cnepH-

MeHTOB no 

~ -Ks Ha 

o6pa3oM. 

HCCJie.u,onaHHIO TpaHCMHCCHOHHOH pereHepall,HH 

no.u,opol{e, MO)KH0 CYMMHpona Th c11e.u,y101.ll,HM 

1/ IlpHMhlM cnoco6oM noKa3aHO HaJIHqHe HHTepqiepeH

ll,HH n ,nnyxnHOHHhIX pacna,nax ,nonro)KHBYIIJ.HX KE ·Me3oHon 

H pereHepHpoBaHHhIX HMH B )KH,l(KOM Bo,nopo,ne KOpOTKO)KH• 
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Ta6nm.1,a2 

Pe 3YJibTa Thi annpOKCHMaIJ,HH 3HepreTHtieCKOH 3aBHCHMOCTH 
,1\aHHhIX no pereHepal.l,HH H pa3HOCTH noJIHhIX ce11eHHH 
B3aHMo,neiicTBHii qiyHKIJ,HH Tnna A· p-n, r.ne p - HMnynhc 

KL B I'3B/c 

HurepsM 
mrnyncos 
raB/c 

iyHKIIJl.11 A 
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_ .. _ 

15-65 

23-280 

!5-280 

I,5-IO 

I,5-50 

30 

211;
1 
(pll /k ,' 

MOH 

-"-
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202 

-"- 1474,:tI575 

loT(K
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MOH 

-"- 9, 7,:t3,4 

lo T(IC' n }- 0 T(K-n JI •j I2,I,:t4,I 
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[do/dtlt.=O 
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I2,I,t5, 9 

6,8,tl,3 

3255+988 
·' -

3274,:t607 

11, IlP.Hlle qaaiu1, 
7ccH.111ta/ 

lo, 49 .! o, 14 I H&CTOJllllllll 
paOora, . . 

1?+_1 ·103-2,14; 

.o,50,:to,15 . I 1 ?+_1 .1<>8.2_,35; • 

1,02,±0,29 i?+_1•Io8.2,I4 i 
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BYUUIX KS -Me 30HOB. llccJieAOBaHa aMnJIHTyAa TpaHCMHC

CHOHHOH pereHepal.l,HH K 1 -Ks Ha BOAOPOAe, T .e. OT,1\eJihHO 

ee MOAYJih H «pa3a, B HHTepBaJie HMnyJihCOB 14 7 50 I'3B/c. 
2/ MOAYJih MOAHqlHI.1,HpOBaHHOH · aMnJIHTY.IU>I pereHepa-

1.1,HH H AH«p«pepeHIJ,HaJibHOe ce11eHne TpaHCMHCCHOHHOH pere-, . 
Hepal.l,HH yMeHbWalOTC.H C yBeJIH'leHHeM HMilyJihCa no 3aKO -

HaM /5, 7 / C KOHCTaHTaMH, yKa3aHHbIMH B ma611. 2, 'ITO 

cooTBeTcTByeT npeAcKaJaHHHM MOACJIH KYM/B/ AJI.H cny11a.H 

BLIIlOJIHHMOCTH TeopeMhI II0MepaH11yKa. 

3/ YcTaHoBJieHo, 'ITO «pa3a aMnJIHTYAhI TpaHCMHCCHoH

Hoii pereHepal.l,HH ¢21 He 3aBH_CHT OT 3HeprHH KaOHOB B HH

TepBaJie 1¥- 50 I'3B H ee cpemrn.H _BeJIH'IHHa paaHa ¢ 21 = 
= -132° ±5°.Ecnn paccMoTpeTh aero COBOKYIIHOCTh 3KcnepH

MeHTaJihHhIX AaHHhIX B MHpe no pereHepaIJ,HH Ha BO;ll.OpOJJ.e, 

TO MO>KHO BHAeTh / puc. 6a/, 'ITO 3Ta «pa3a B npeAenax 

OWH60K He 3aBHCHT OT 3HeprHH /HJIH 3a'an~HT O'H!Hh cna-

60/ ,na>Ke B HHTepaane /1 ,5.,. 50/ I'3B, rAe ee cpeAH.H.H 

BCJIH~HHa CCTb c.f~1 = -133 ±3,2 •, IIony'leHHaJI HaMH Benn

'IHHa .. ¢21 xopowo coBnaAaeT c npe,ncKa3aHH.HMWB/ MOAeJIH 

KYM c y11eToM eKna.na B aMnJIHTYJJ.Y w- H p-nomocoa 

H BbIIlOJIHHMOCTH TeopeMbl II0MepaH11yKa. . ' 

4/ TaKHM 06pa30M, H3MepeHH.H KaK «pa3bl, TaK H MOAYJI.H 

aMDJIHTYAhl pereHepal.l,HH B AaHHOM HHTepBaJie 3HeprHii 

B npe.nenax norpeWHOCTeii 3KCnepHMCHTa HCKJIIO'laIOT B03-• MO:>KHOCTb CHJibHOro HapyweHH.H. TeopeMbl II0MepaH11yKa 

B pacceJIHHH KaOHOB H aHTHKaOHOB Ha npOTOHax, o6cy>K,naB

WYIOCJI B JIHTepaType/46/ B 1969-1971 r.r. EcJIH CTeneHb 

HapyweHHJI TeopeMbl xapaKTepH30BaTb BCJIH'IHHOH ~a(oo) -

pa3HOCThIO noJIHhIX ce11ennii B3aHMOJJ.eHCTBHH npn 6ecKO -

ue'IHOH 3HeprHH, TO cpaBHenne HaWHX ,naHHbIX C MO

AeJlhIO /B/ AaeT ~(oo)<O,2 M6H. 

5/ CBoiicTBa aHaJIHTH'IHOCTH u nepeKpecTHoii CHMMeT

pun aMnJIHTYAhl pacce.HHH.H HaKJiaJJ.bIBalOT onpe,1\eJieHHhie 

orpaHH'leHH.H Ha 3HepreTH'leCKYIO 3aBHCHMOCTh ee MHHMOH 

H ACHCTBHTeJibHOii 11acTeii. OCHOBbIBa.HCh Ha 3THX CBOHCT

BaX, MO:>KHO noKa3aTh /cM/42-,-45/ /, 'ITO, CCJIH MOAYJih 

aMnJIHTYJJ.hl perenepal.l,HH HMCCT CTeneHHYIO 3HepreTH'leCKYIO 

3aBHCHMOCTh BHAa 2 I f~1 (p) I "'p-n, TO cpa3a aMnJIHTYAhI 
k 
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pereHepauuu cTporo onpe,n;eneHa H He 3aBHCHT OT :rneprun, 
a nMeHH0 

• 17: ( . n ) ¢0 = -n ~ 1T = - 7T 1-2 . 
. 21 Toop. 2 

/20/ 

IIo.n;cTaBJHUI B /20/ nonyqeHH0e HaMH 3HaqeHHe n =0,5±0~ 15 
/cM'., ma6A. 2/, 6y.n;eM uMeih ¢'21 Teop. = -135 ± 13 , qTC> 
HaX0.D.HTCH B xoporneM cornacHH C 3KCnepHMeHTaJihH0 on

pe,n;eneHHOH BenuqnHOH ¢21 • Ta.KHM, o6pa30M, ycTaH0BJieH
Hhie HaMH 3aK0H0MepH0CTH 3HepreTnqecKoro noBe,n;eHHH 
M0.D.YJIH H <l>a3hI aMnnHTY.D.hI pereHepaunn: CBH.D.eTeJihCTBYIOT 
0 i'oM, qT'o 6e30THOCHTeJihHO I< KaKoii-nu6o M0,n;enH aMnnu_
Ty,n;a pereHepauirn ,n;eiicTBHTerihHO y,n;oBneT·Bop,1eT Tpe6oaa-
HHHM ·auanHTHqHOCTH H nepeKpeCTHOH CHMMeTpirn. . ' . 

. 6/ Pa3HOCTh n0JIHhIX ceqeHHH B3aHMO.D.eHCTBHH' Kao
HOB · H · aJTHKaoHOB Ha npoToHax tiaT ( p) =caT(K ~)-a}K 0 p) ,~hi -
qucneHHaH Ha OCHOBaHHH nonyqeHHhIX HaMH .n;aHHhIX, yMeHh
rnaeTCH C yBennqeHHeM HMnynhCa no 3aKOHY A•p-n C KOH
CTaHTaMH, yKa3aHHhIMH B ma6A. 2. 3ToT pe3ynhTaT Haxo-. . . . 

.D.HTCH B xoporneM cornaCHH C npHMhIMH H3MepeHHHMH 
' '. ..,, pa3HOCTH nonHhIX H30TonuqecKH HHBapHaHTHhIX ceqeHHH 

B3aHMo,n;eiicTBHii K+-n K--Me30HOB Ha HeiiTpoHax /16/ 
/CM. puc. 7/. CTeneHh cornaCHH 3THX ,n;aHHhIX HBJIHeTCH 
O.D.H0BpeMeHHO 3KCnepHMeHTaJ1hHOH npoBepKOH H30CnHH
HHBapHaHTHOCTH .D.JIH · peaKUHH C yqacTHeM K -Me30HOB. 
HanpuMep, npn ·50 I'3B/c pa3nuque B onpe,n;eneHHH pa3-
H0CTH ceqeHHH no ,n;aHHhIM HaCTOHJ.Ueii pa60Thl H pa6on~1/l6/ 
COCTaBJIHeT 0KOJIO 6o/o OT fia H OK0JIO O ,3o/o OT BeJIHqHHhl 
J1I06oro H,3 ceqeHHH. 

YMeHhllieHHe C pOCTOM HMnynhca B HHTepBane /10 7 ., 

.;. 50/ I'3B/c pa3HOCTH noJIHhIX ceqeHHii B3aHMo.n;eiicTBHii 
KaOHOB H aHTHKaOHOB BMecTe C nocTOHHCTBOM noJIHhIX ceiJe
HHH B3aHMO.D.eHCTBHH OTpnuaTeJihHhIX KaOHoB/14/: He3a~ucu
MO OT npHMhIX H3MepeHHH /16/ ycTaHaBJIHBanu <l>aKT POCTa 
noJIHhIX ceqeHHH B3aHMO,n;eiicTBHH nono*uTeJlhHhIX kaOHOB 
npu Tex )Ke 3Hepru,ix. 

OnupaHCh Ha ycTaHOBJieHHhIH HaMH 3aKOH H3MeHeHH~ 
pa3H0CTH n0JIHhlX ceqeHHH fiaT(p) H BhIIlOJIHHMOCTh TeopeMhl 
IloMepaHqyKa, a TaK)Ke npHHHMaH BO BHHMaHHe .n;aHHhie 
no nonHhIM ceqeHHHM K± n -B3aHMo.n;eiicTBHH 'B o6nacTn 

.D.0 55 I'3B/c, MO)KH0 npe,n;cKa3aTh B03pacTaHHe nonHoro. 
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ceqeHHH K-n -B3aHMO.D.eiicTBHH y)Ke B o6nacTH 100 
+ 200 I'3B/c, qTo no,n;TBep,n;HJIOCh B He.n;aBH0 Bhlll0JIHeHHOH 
pa6oTe /r~/. · 

; B CB0IO oqepe,D.h, Ha6J1IO,n;aBllIHHCH B pa6oTe/35/ 3aK0H 
H3MeHeHHH pa3HOCTH nOJIHhIX ceqeHHH ~n -B3aHMO,D;eHCTBHH 
B o6nacTH 23+280 I'3B/c xoporno cornacyeTcH c HallIHMH 
,n;aHHhIMH B nepeKp1,rna10iueMcH HHTepBane HMnynhcoB /cM. · 
ma6A. 2/. Cne,n;oBaTeJihH0, M0)KHO Q)KH,D;aTh, qTo ycTaHoB
neHHhie, HaMH npH 14+ 50 I'3B/c3aKOHOMepHOCTH H3MeHeHHH 
M0.D.YJIH H <l>a3hl aMnJIHTY.D.hl pereHepaunn Ha B0,D.0po,n;e 6y,n;yT 
cnpaBe.D.JIHBhI H B 6onee innpoKoii o6nacTH 3Heprnii, no 
KpaiiHeii Mepe BnJI0Th .D.0 300 I'3B. 

7 / 113 H3MepeHHH aMnnHTY.D.hI TpaHCMHCCHOHHoii pere
Hepauun Ha Bo.11.opo,n;e cornacHo ynpoiueHHoii Mo,D.enu KYM 
M0)KH0 onpe,n;enHTh 3HaqeHHe TpaeKTopuu w-no.inoca, npn 
HyneBOM nepe,n;aHH0M HMnynhce, ecnH 3T0T noJIIOC ,n;aeT 
onpe,n;enHIOIUHii BKna,n; B aMnnHTY.D.Y- KaK BH.D.HO H3 <l>opMyn 

/6/ H /7 /' H3MepeHHH ¢21 H [ da / d t} t=O B 3T0M cnyqae 
.D.0JI)l(Hhl ,n;aBaTh 0.D.H0 H TO )Ke 3HaqeHHe a(0). l13Harneii 
cpe,n;Heii BenuqnHhI <l>a3hI cne,n;yeT, qTo a( 0) = 0 ,47 ±0,05, 
a H3 3HepreTnqecKoii 3aBHCHM0CTH ceqeHHH pereHepaQHH 
a(O)= 0,48±0,14 /npH 111+_1 = 2,35.10-3 /. TaKHM06pa30M, 
BH.D.H0, qTo B ,n;aHHOH o6nacTH 3Heprnii ,D.Ba He3aBHCHMhIX 
MeTo,n;a onpe,n;eneHHH BenuqnHhI a ( 0) ,n;aIOT cornacy10iuuec,i 
pe3yJihTaTh1, K0T0phie, B CB0IO oqepe,n;h, cornacyIOTCH C Be
nuqHHOH a(0h 0,5, H~eroiueiic,i B JIHTepaType / 8, 16/. 

Cne,n;yeT 3aMeTHTh' qTo B pa6oTe / 34/ B o6naCTH 
1,5~ 10 I'3B/c nonyqeHa He-cKonhKo, oTnuqHaH OT Harneii 
3HepreynqecKaH 3aBHCHMO'bTh .D.H<l><l>epeHUHaJihHOro ceqeHHH 
pereHepauun no,n; HyneM, npHB0.IJ.HIUaH K :eennqnHe a(0) =:= 

= 0,33±0,03. B TO ,)Ke BpeMH·H3 H3MepeHHH <l>a3hl aMnnu
TY.D.hl pereHepaunn B 3Toii o6nacTH cne,n;oBano, qyo a(0) = 
= 0,49±0,05. ABT0phl pa60Thif34/, TaKHM o6pa30M, ,n;e
JiaIOT BhIBO.D., qio HMeeT MecTo HapyrneHne 3aBHCHMOCTH <I>a-
3hI OT 3Heprun, npe,n;cKa3hIBaeMoii Mo,n;enhro KYM. 113 Ha
llIHX ,n;aHHhIX TaKHX yKa3aHHH He cne,n;yeT •. lionee Toro, 
BhIqucneHHH [ da Id t j t = 0 H · cp 21 c ucnonh30BaHneM 06 - · 
I.Uero BH.D.a aMnJIHTY.D.hl f21<p) /4/ H napaMeTp0B BKna,n;a 
nonIOCOB (,} H p, onpe,n;eneHHhIX H3 ,n;pyrnx 3KCnepHMeH
TOB/8, 14/, noKa3ann · /cM. puc. 6/ xopornee cornacne Bcex 
,n;aHHhIX no pereHepaunu Ha ao,n;opo,n;e c npe,n;cKa3aHHHMH . 

Mo,n;e1m KYM. 
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8/ B paMKax MOAeneii KYM Ha6moAaBIIIHiica B Cepny
xoae pocT nonm,1x ceqeHHH BJaHMOAeiicTBHH K+-MeJOHOB 
MO)KHO o6MICHHTh pa3HhIMH cnoco6aMH/10~ 3TH )Ke MOAenH 
AaIOT pa3Hhie npeACKaJaHHH H AnH aMnnHTYAhl pereHepa
UHH Ha BOAOPOAe. I-ix cpaBHeHHe C HaIIIHMH 3KCilepHMeH
TanLHhIMH AaHHLIMH IlOKaJano,. qTo B npeAenax 3KCnepu
MeHTanhHhIX norpeIIIHOCTeii ripeAnoqTeHHe cneAyeT OTAaTb 
MOAenn, yqnThIBaIOll{eii TOnhKO BKnaA B aMnnHTYAY non10-
COB w n p. KaK 3HepreTnqecKnii xoA ceqean.H pereHepaunH, 
TaK H OTHOUieHH.H peanhHhIX H MHHMhlX qacTeii aMnnHTYJU>I 
perenepaunn He Tpe6y10T 6onee cno)KHhIX MOAeneii, B Ko-
TOphIX yqHThIBaIOTC.H AHnoriu, KoMnneKcno-conp.H)Kennble 
nomoca H Apyrue· oco6eHHOCTH: 

B · JaKmo<teHne Mhl 6naroAapnM npo4Jeccopoa A.M.lian
mitta· H A.A.JloryHOBa 3a IlOCTO.ffHHYIO IlOMCP)KKY H BHHMa--: 
HHC B· AaHHhlM 3KCIIepHMCHTaM. 

Jlumepamypa· 

J. R.H.Good et al. Phys.Rev., 124, 1223 (1961). 
2. A.C.BoaelllW u op. OH.JIH, .52-1-5362, ,4y611a, 1970. 
3. 3.O.OKonoa. OH.JIH, Pl-3788, JJ,y611a, 1968. 
4. K. Winter. Vorschlag zum · Bau Eines 40 Be.V Proton 

Synchrotrons, Ketnforschungszentrum Kar(~ruhe 
Institut fur Experimentalle Kernphysik, Juli (1967). 

5. H.I'.A311aypJ111 u Jl.,4.CoAoabea . .JI<P, 12, 638 /1970/ .. 
6. M.Lusignoli, M.Restignoli, G. Viol.ini. Nuovo Cim., . 

45A, 792 (1966). Phys:Lett., 24B, 296 (1967). 
7. M.E.BuumeacKuii u op . .JI<P, 13; 855-/1971/. 
8. V.I.Lisin et al. Nucl.Phys., B40, 298 (1972). 
9 . . V.Barger, R.Phillips. Phys.Lett., 33B, 425 (1970). 

JO. G. V . .Dass,. C.Michel, R.PhilliPs. Nucl.Phys., B9, 
549 (1969). 

11. H . .JI.IloMepa11<1yK. )K3T<P, 34, 725 /1968/. 
12. Review of Particle Properties. Phys.Lett., 50B, 

1 (1974). · 
13. J. V.Allaby. Proc. of the XV Intern. Conf. on High 

Energy Physics, Kiev (1970), Kiev, Naukova Dumka, 
1972, p. 11. 

34 

1.J. J. V.Allaby et aL Phys.Lett., 30B, 500 (1969J:' 
15. G. Giacomelli. Proc. of the Amsterdam Intern. 

Con/. on Elementary P4rticles (1971); North
Holand, Amsterdam, 1.972. · 
B.K.EupyAe6 u op; .JI<P 15, 959 /1972/; 
Phys.Lett., 38B, 452 (1972). 

16. JO. I'opu11 u op . .JI<P, 1 7, 309 I 19 73/. 
17. G.GiacomeUi. Proc. of the XVI Int. Conj.. on High 

Energy Phys., Chicago-Batavia (NAL, Batavia, 1972, 
V. 3, p. 319). 

18. V.K.Birulev et al. JINR, El-6851, Dubna, 1972. 
19. c.r.Ea'cuAao3e u op. OH.JIH, Pl-5361, ,4y611a, 1970. 
20. A.C.Boee11Ko u op. OH.JIH, PJO- 7460, ,4y611a, 1973. 
21. T.C.I'pu2aAazueuAu u op. OH.JIH, P3-5324,,4y611a, 1970. 
22. X. de Bouard et al. Nuovo Cim., 52A, 662 (1967). 
23. B.K.Eupy.11ee u op. OH.JIH, 1-6660; 1-6665, ,4y611a, 

1972. 
24. K. - <P.AAb6pexm u op. OH.JIH, 1- 7305, ,l(y611a, 19 73. 
25. B.K.Eupy.11ee u op. O11.JIH, 1- 7307, ,4y611a, 1973. 
26. JI.E.I'o.11oea11oe u Op. O11.JIH, 8-5416, ,l(y611a, 1970. 
27. r.Becmep20M6U u op. OH.JIH, PIO- 7284, ,l(y611a, 1973. 
28. V.K.Birulev et al. 'Proc. of 1973 Int. Conj. on 

Instrum. for High Energy Phys., Frascati, Italy 
(Laboratori Nazionali del CNEN, Frascati, 
1973) 688-706. 

29. r.Becmep20M6u u op . .JI<P. 20, 371 / 1974/. 
30. K. - <P.AAb6pexr:z u op. OH.JIH, 1- 7549, ,l(y611a, 19 73. 
31. H.H.CuAu11, ,l(-81O, ,l(y611a, 1961. 
32. C.Gewenlger pt al. Phys.Lett., 48B, 487 (1974). 
33. R.Messner ef al. Phys.Rev.Lett., 30, 876 (1973). 
34. G. W.Brandenburg et al. Phys.Rev., DB, 1978 (1973). 
35. A.S.Carroll et al. Fermi National Accelerator 

Laboratory Preprint FERMILAB-PUB-75/51-EXP. 
36. A.Firestone et al. Phys.Rev.Lett., 16 (1966), 556; 

17 (1966) 116. 
37. L.LeiPunet et al. Phys.Rev., 132, 2285 (1963). 
38. P.Darriulat et al. Phys.Lett., 33B, 433 (1970). 
39. C.Buchman et al. Phys.Lett., 37B, 213(1971). 
40. D.Freytag et al. Phys.Rev.Lett., 35, 412 (1975). 
41. R.E.Hendrick et al. Phys.Rev., Dll, 536 (1975). 
42. A.A.Logunov et al. Ann.of Phys., 31, 203 (1965); 

Phys.Lett., 213, 71 (1969). 
43. H2ye11 Ban Xbey. TM<P, 8, 354 /1971/. 
44. P.Hoe11. Coyoape11uJ1 3,1e . .,,,e111:zap11b1x 11acnu1.1 11pu ab1· 

coKux :mep2uJ1x. M .. Hay1m, 1970, cnp. 254-200. 
45. Jl. <Puwep, fl. Ko.11ap:JK:. Jlpe11pu11n <PH I.JCAH, flpa2a, 

P-FZU 75/1. 
46. V.N. Gribov et al. Phys.Lett., 32B, 129 (1970). 

A.A.Ance.llbM u op . .JI(/), 11, 896/1970/. 

35 



D.Horn. Phys.Lett., 31B, 30 (1970). 
R.J.Eden. Phys;Rev., 2D, 529 (1970). 
S.M.Roy. Phys.Lett., 34B, 407 (1971). 
C.C.I'epwneim u op. flucl:iMa 6 )J(3T<P, 11, 72 /1970/. 
J.Finkels.tein. Phys.Lett., 34B, 322 (1971); 

CM. T:IQKJKe CCbllll(U IB, 9/, 

47. V. G.Krivokhizhin, I.A.Savin. JINR Preprint, 
El-9394, Dubna, 1975; submitted to Phys.Lett. · 

36 

Py,conucb nocmynu11a e u3oane11&c,cuu 0111oe11 
'5 JlueapJl 1976 zooa. 


