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B HacToJI~ee apeMJI HMeeTCJI 3Ha'IHTenLHOe KonuqecTBO 

3KCnepHMeHTanbHbiX HCClle.IJ.OBaHHH no HHKlli03HBHOMY po)I(

.IJ.eHHIO pa3nH'IHbiX qacTHU Ha npoToHax. HcnonL3oaaHne o 

Ka'leCTBe MHUieHH .IJ.eHTpOHOB H .n;pyrHX 6onee TJI)I(ellbiX JI.IJ.ep 

BCTpeqaeTCJI O'leHb pe.IJ.KO /1' 2/, XOTJI H3 TaKHX HCClle.IJ.OBa

HHH MO)I(HO H3aneKaTb He.n.ocTynHyiD .n;pyruM cnoco6aM 

HHciJopMaiJ;HIO 06 HHKlli03HBHOM pO)I(.IJ.eHHH 'laCTHU Ha HeHTpo

HaX. B pa6oTax /1,2/ no uccne.n.ooaHHIO HHKlli03HBHOH peaK

uno 77+d -> 77- + ••• aBTOpbl HaUillH, 'ITO ciJparMeHTaiJ;HJI 

na.n;a10~ero 77+ B OTpHIJ;aTellbHble nHOHbl He 3aBHCHT OT 

copTa MHUieHH npu 24 T3B/c, uo "qyocTayeT" npupo.n.y 

MHUieHH npu 6 T3B/c. Ouu uarnnu, 'ITO ciJparMeHTau;uu HeHT

poua u npoToHa pa3nH'IHbl npu 3Hepruu 24 T3B/c: HHKmo-

3HBHOe Ce'leHHe ciJparMeHTaiJ;HH HeHTpoHa .B 77- 60llbllle, 

qeM ceqeuue ciJparMeHTau;uu npoToHa. llocne.n;Hee uaxo.IJ.HTCJI 

B COOTBeTCTBHH C TeM, 'ITO H3BeCTHO 0 3apJI.IJ.OBO-CHMMeT
pH'IHOM npou;ecce 77 + - 3MHCCHH B 77- p - CTOllKHOBeHHJIX. 

B .n.aHHOH pa6oTe npe.n.cTaaneHbl HHKll103HBHbie cneKTpbi 

3apJI)I(eHHbiX nHOHOB H HX .IJ.BYX'IaCTH'IHble KOppenJIIJ;HH B 

77-C-a3aHMo.n;eH:cTBHJIX npu 5 T3B/c.Hccne.n.oaaHHe ocHooa

HO Ha aHallH3e 3032 C06b1THH, HaH.n;eHHbiX npH npoCMOTpe 

15000 ciJoTorpaciJHH C MeTpOBOH nponaHOBOH KaMepbl JUill, 

Y.IJ.OBneTBOpJIIO~HX KpHTepHJIM OT6opa B3aHMO.IJ.eHCTBHH Ha 

.11.n;pax yrnepo.n;a H nporne.n;rnux nporpaMMY reoMeTpuqecKoH 

peKOHCTpyKIJ;HH. 11CXO.IJ.HOH rpynne C06b1THH COOTBeTCTByeT 

2720 3Be3.IJ. C 5503 77+-Me30HaMH H 2750 3Be3.IJ. C 4474 
77--Me30HaMH. 
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Ha puc. 1 npuue,D;eHbi HopMupoBaHHble CTPYKTypHbie 

1 E da 
IPYHKU.HH f(PI' ) = -- -=--

1 ain rr dPII 
B na6opaTOpHOH CHCTeMe 

Koop,D;HHaT npu MaJibiX nepe,D;aHHhiX HMnynbcax, T.e. B o6-

nacTu 4JparMeHTau.uu MHllleHH. Bu,D;Ho, 'ITO 4JparMeHTau.uH 
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rr _, rr 6onee BepoHTHa, l.feM 4JparMeHTaU.HH rr _, rr , XOTH 

B nepBOM CJiyqae O,D;HH H3 ,D;BYX KaHaJIOB 3K30TH1.feCKHH 
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lrr-P ~ rr + + ... - He 3K30TH1.feCKHH, rr-n -> rr -r + 
3K30TH"'ecKuii I 3 /. I, a uo BTopoM - o6a KaHana He 3K3o
THl.feCKHe I rr -p _, rr- + ... , rr- n _, rr- + ... 1. MeHhlllaH 

BeJIH"'HHa Cel.feHHH 4JparMeHTaiJ.HH rr- C -> rr- + ... MO)I(eT 

6b1Th CBH3aHa c nornmu.eHHeM B H,D;epHoii MaTepuu Me,D;neH

HhiX rr- IB na6. CHCTeMe KOOp,D;HHaTI. 

Ha puc. 2 npuue,D;eHhl ,D;aHHble o uopMupouaHHhiX CTPYK

TYPHhiX 4JyHKU.HHX f(pll ) B CHCTeMe UOKOH HaneTaiOIIJ.eii 

qacTHIJ.hl npu ManhiX npo,D;OJihHhiX HMnynbcax, T .e. B o6nacTH 

4JparMeHTau.uu HaneTaiOIIJ.eii qacTHIJ.hl. B o6nacTH MaJibiX 

llpO,D;OJlbHbiX HMllYJibCOB p <2 r3B/cce1.feHHB. 4JparMeHTaU.HH 
- + -

HaJieTaiOIIJ.ero rr -Me30Ha B TT - H rr -Me30HbiBllpe,D;eJiaX 

norpellluocTeii 3KcnepuMeHTa paBHhl Me)I(,D;y co6oii, xoTB. 
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4JparMeHTal.{HB. TT--> TT + HeCKOJILKO 60JILWe. )].JIB. cpaBHe

HHB. Ha TOM :>Ke pHCYHKe npHBe,ll,eHLI ,ll,aHHLie no 4JparMeH

TaUHH rr+-. rr- Ha ,ll,e:iiTpoHe npu 6 F3B/c, corJiaC}'lOIUHeCB. 

B npe,ll,eJiaX OWH60K C HaWHMH ,ll,aHHLIMH. K CO:>KaJieHHJO, OT

CYTCTBYIOT ,ll,aHHLie 0 peaKI.{HH rr + d --> rr ++ ••• , B cpaBHeHHH 

C KOTOpLIMH MO:>KHO 6LIJIO 6LI BLIB.BHTL pa3HHUY B 4JparMeH

Tal.{HH HaJieTaiOII.{eH 'laCTHI.{hl B nOJIO:>KHTeJILHO H OTpHI.{aTeJIL· 

HO 3apB.:>KeHHLie nHOHLI B 3aBHCHMOCTH OT B.,ll,pa MHWeHH. 

Ha puc. 3 npuae,ll,eHLI li>YHKUHH KoppeJIB.UHH no 6LicTpo-
+ + - -

TaM ¢( ,\) ,li,JIB. Tpex nap 3apB.:>KeHHLIX nHOHOB: TT TT , TT TT H 

rr + rr -. 3,ll,eCL 4JyHKI.{HB. KOppeJIB.l.{HH ¢(,\) 3aBHCHT OT MO,li,YJIB. 

pa3HOCTH 6LicTpoT ,\ = l.v~- y~ I u BLI'IHCJIB.eTCB. KaK 

¢(,\) =JJC<.v; • .v;)o(iy;-y"21-,\)dy7dy; , 
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B KaqecTae HOPMHPOBO'IHLIX Ko34>4JuuueHTOB 6LIJIH BLI6paHLI 

CJie.D.YIOIUHe BeJIH'IHHLI /cJie,ll,yB. pa6oTe I I//: 
2 

li ___ d~-dy*dy*, 
d * d * I 2 y I y 2 

a b=J~dy* 
dy* 

T,ll,e da/ dy* - O,li,HO'IaCTH'IHOe pacnpe,ll,eJieHHe ,li,JIB. 'laCTHI.{ 

83 C06LITHH, B KOTOpLIX npHCYTCTB}'lOT o6a npe,lJ,CTaBHTeJIJI 

paccMaTpuaaeMoii napLI. B cJiyqae uccJie,ll,oBaHHB. napLI 

rr+rr- b
2 

3aMeHB.JICB.Ha bi·b2 , r,ll,e hi -cooTBeTcTayro

IUHii HHTerpaJI ,li,JIB. i ·TOH 'laCTHI.{hl. 

Pe3yJILTaTLI H3y'leHHB. KoppeJIB.UHii Me:>K.D.Y O.D.HHaKoao 

3apB.:>KeHHLIMH nHOHaMH noKa3LIBalOT H,ll,eHTH'IHOCTL noae

,ll,eHHB. 4JyHKI.{HH ¢(,\) ,li,JIB. HaWHX ,ll,aHHLIX H ,ll,aHHLIX pa6oT/l, 2{ 

no peaKI.{HH TT+ d --> TT-TT -+ ... : Ha6JIIO,ll,aeTCB. nOJIO:>KHTeJILHaB. 

KOppeJIB.l.{HB. npH MaJILIX ,\ < 0,5, OTpHI.{aTeJILHaB. KOppeJIB.l.{HJI 

B 06JiaCTH ,\ <;: [ 0, 5; 2, 5], He60JILWaB. nOJIO:>KHTeJILHaB. KOppe

JIB.l.{HB. npH A=374 H OTCYTCTBHe KoppeJIJII.{HH npH A> 4. )].JIB. 
u + -

pa3HOHMeHHO 3apB.:>KeHHOH napLI TT TT OTCYTCTByeT pe3KOe 

na,ll,eHHe ¢ ( ,\) B 06JiaCTH MaJILIX ,\, XOTB. npHCYTCTBHe 

nOJIO:>KHTeJILHOH KOppeJIB.l.{HH ,li,JIB. ,\ < 1,0 Ha6JIIO,ll,aeTCB.. 

TaKHM o6pa30M, H3 BLIWeH3JIO:>KeHHOrO MO:>KHO C,ll,eJiaTL 

CJie,ll,ylOII.{He BLIBO,li,LI: 

1/ B 06JiaCTH 4JparMeHTal.{HH MHWeHH O'leHL CHJILHO 

CKa3LIBaeTCB. BJIHB.HHe MHWeHH; 

2/ B 06JiaCTH 4JparMeHTal.{HH HaJieTaiOII.{eH 'laCTHI.{LI BJIHJI

HHe MHWeHH CKa3LIBaeTCB. He O'leHL CHJILHO; Ce'leHHB. 4Jpar-
- + - -

MeHTaUHH rr __, rr H rr __, rr a npe,ll,eJiax owu6oK co ana-

,ll,aiOT ,ll,pyr c ,ll,pyroM; 

3/ npH MaJILIX pa3HOCTB.X Me)l{,ll,y 6LICTpOTaMH O,li,HHaKOBO 

3apB.:>KeHHLIX nHOHOB ,\ < 0, 5 Ha6JIIO,ll,aeTCB. 3aMeTHaB. KOppe

JIB.l.{HB.; Y pa3HOHMeHHO 3apB.:>KeHHLIX nHOHOB He Ha6JIIO,ll,aeTCB. 

pe 3KOrO na,ll,eHHB. 4JyHKI.{HH KOppeJIB.l.{HH C yBeJIH'IeHHeM ,\ npH 
MaJILIX ,\, 
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