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06111AH XAPAKTEPHq_THKA PA60Thl 

AKTYAflbHOCTb TEMbl. no HacroRmero epeMeHH ocraercR no'lrH 
HeHJy'leHHLIM ~pouecc panHaUHOHHoro pacnana KOMnaYHll - COCTOR
HHR cno•HLIX, 11nep C HcnycKaHHeM KaCKallHLIX r-KeaHTOB, XOTR era 
l!OnR o6Ll'IHO 3Ha'IHTenLHa. CqHraeTCR, '!TO HCnycKaHHe nepeHqHLIX 
KBaHTOB r-KaCKanoe nOll'IHHReTCR craTHCTH'!eCKHM JaKOHOMepHOCTRM, 
HO e nocnellHHe rOl!LI n9ny'!eHO MHOro YKaJaHHR Ha TO, '!TO c 
nOMOmLD CTBTHCTH'leCKOro nonxona He Bcerna ynaeTCR aneKBaTHO 
onHcaTb 3KCnepHMeHTanLHLE naHHLE. llnR pa3BHTHR o6mero noHHMa-. 
HHR MeXaHHJMa r-pacnana' KOMnayHn-11nep He06XOllHMO npRMOe 3KC
nepHMeHTanLHOe _HJy'!eHHe KacKallOB B peaKQHH (n,rL 

HccnenoeaHHR r-KacKallOB ,paJpR•aDDIHX, KOMnayHn-coCTORHHR, 
npencTaBORDT HHTepec H C TO'IKH 3peHHR nonyqe~~R HOBOR 
HHIOpMaUHH o cxeMax YPOBHeR 11nep, oco6eHHO B _nepexol!HOR 
o6nacTH npoMeiYTO'IHLIX BOJ6Y•lleHHR - o6nacTH npenKoMnaYHllHLIX 
COCTORHHR, O'leHb DDOXO HJyqeHHOR llO HaCTORmero epeMeHH, 'ttap11ay 

' ,, 
C ycno•HeHHeM CTPYKTYPLI H yeenH'!eHHeM nnoTHOCTH COCTORHHR no 
Mepe POCTa HX 3HeprHH BOJ6Y•lleHHR, JlleCb •e BOJMo•Ho, npoRBne
HHe paJOH'IHLIX npoMe•YTO'IHLIX CTPYKTYP, ol5ycnoeneHHblX lparMe~
TaUHeR. npoCTLIX COCTORHHR no MHOrHM RllePHLIM YPOBHRM. 

UEnb PA60Tbl; 3Kcn;pHMeHTIIDLHOe Hccnenoe.aHHe llBYXKBaHTOBLIX 
KaCKBllOB, BOJHHKaDDIHX B peaKUHH (n,rl Ha TennOBLIX HeRTpoHax. 
3Ta pa6oTa cocT011na HJ cnenYDDIHX 3Tanoe: 

1.nony'!eHHR cneKTPOB KaCKBllHLIX r-KBaHTOB e Tpex 'leTHO-He'!eT
HLIX KOMnayHll-Rllpax, 

2.0npeneneHHR JHa'!eHHA 3HeprHR H HHTeHCHBHOCTeR KaCKallHLIX 
r-KeaqTOB, paJpemeHHLIX HcnonLJOBBHHOR B 3KCnepHMeHTe annapayy
poR. 
. . 3. YTO'!HeHHR ex eMLI YPOBHeR HCCnenyeMLIX 11nep H HJY'leHHR 
COCTORHHR; pacnonoaeHHLIX B o6nacTH npoMeSYTO'IHLIX 3HeprHR 
B036Y•lleHHR KOMDaYHll-Rl!Pa, 

4. ConocTaeneHHR 3KcnepHMeHTanLHLU H pacc'IHTBHHLIX no 
npOCTLIM RllePHLIM MonennM HHTeHCHBHOCTeR llBYXKBaHTOBLIX KaCKal!OB 
H BLIRBDeHHR laKTOPOB, onpenenRDDIHX aneKBaTHOCTb MOllenLHOro 
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OilHCaHHR 3KcnepHMBHTanbHO HJyqaeMOMY 
r-pacnana. 

npoueccy KacKanHoro 

3anaqa HCCnenoeaHHR r-pacnana BLICOKOB036Y•neHHLOC COCTOR-
HHA cno•HLOC Rnep pemanacb MeTonoM BLUieneHHR nBYXKBaHTOBLOC 
KacKanoe c JanaHHOA CYMMOA 3HeprHA nepexonoe rMeTon CYMMHpoea
HHR aMnnHTYn coenanaDlllHX HMilYilbCOB - CACH). H3MepeHHR npoeo
nHnHCb Ha pa3pa60TaHHOM e nH~ OHHH Cr-rl-cneKTPOMeTpe, 
BKnDqaDmeM H3MBPHTBilbHYD qacTb Ha OCHOBB neyx Gr(l1) 
neTeKTOPOB H 3IlBKTPOHHYD qacTb nnR OT6opa coenaneHHA H 
HaKonneHHR MHOrOMBPHOA HHIOpMaUHH. 

HAY4HAH HOBH3HA H UPAKTH4ECKAH UEHHOCTb PA60Thl: B Hac
ToRmeA pa6oTe enepeLie npoeeneHo HccnenoeaHHe peaKUHH Cn,2rl Ha 
TennoBLOC HBATpoHax Ha RnpaX-MHmeHRX 162ov, 178Hr H 182w. 
3TH Rnpa HaxonRTCR e o6naCTH 4S -MaKCHMYMa HBATPOHHOA CHilOBOA 
IYHKUHH, rne HBCTaTHCTHqecKHB 3HBKTbl B r-KaCKanax IlPORBilRDT
CR CHilbHee, qeM B paAoHe MHHHMYMa CHilOBOA IYHKUHH. OCHOBHLle 
pe3ynbTan1 npoeeneHHLOC HccnenoeaHHA COCTORT B cnenyDmeM: 

1. IlonyqeHLI cneKTPLI nBYXKBaHTOBLOC KacKa,!IOB, JacenRDlllHX coc
TORHHR. Rnep-nponYKTOB B mHpOKOM 3HepreTHqecKOM nHanaJOHe HX 
B036Y•neHHA. OnpeneneHLI 3HaqeHHR 3HeprHA H a6conDTHLOC BLOConoe 
250 nap KacKanHLOC nepexonoe nnR 163Dv, 236 nnR ·179Hr H 150 
nnR 183W. 

2. Ha ocHoee naHHLOC o r-nepexonax 150-250 HaH6onee cHnb
HLOC KBCKanoe nonyqeHLI H nononHeHLI CXBMLI r-pacnana 163Dv, 
179Hr H 183W B o6naCTH npoMe•YTOqHLOC 3HeprHA B036Y•neHHR 
(1-4) M3B. 

3.BLmOilHBH aHanH3 BilHRHHR IOHOBLOC Cr-rl-coerraneHHA Ha 
noCTOBBPHOCTb nonyqaeMLOC CXBM r-pacnana. MeTonoM MaTeMBTHqec
Koro MonenHpoeaHHR oueHeHa eepoRTHOCTb HanHqHR e nonyqeHHLOC 
pe3ynbTBTBX no•HLOC YPOBHBA H onpeneneHa o6nacTb HX noKanHJBUHH. 

4. HccnenoeaHM cpenHHe pacnpeneneHHR HH~eHCHBHOCTH 
neYXKBaHTOBLOC r-KBCKanoe B IYHKUHH 3HeprHH onHoro H3 
nepexonoe. 3KcnepHMBHTanbHO BMneneHo 271. nnR 163Dv, · 671. nnR 
179Hr H 341. nnR 183w o6meA HHTBHCHBHOCTH KBCKanoe, PB3PR•BDlllHX 
KOMnayHn-coCTORHHe. 

5.BnepBLie BLmonHeHO conocTaeneHHB HHTBHCHBHOCTH nBYXKBBH
TOBLOC Kac1Canoe H pacqeTHLOC pacnpeneneHHA CHnLI HBATPOHHLOC 
onHOKBBJHqaCTHqHLOC COCTORHHA c Kff=l/2-H 3/2-. 

6.YcTaHoeneHo, qyo Ha6nDnaeMLE YCHneHHLE (HeCTBTHCTHqec-
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KHe) KBCKanLI JaMeTHee npORBilRDTCR B TeX Rnpax, KOMnayHn
COCTORHHR KOTOPLOC ctopMHPOBBHM peJOHBHCaMH C 6onbmHMH 3Haqe
HHRMH HX npHeeneHHbOC HBATpOHHbOC mHpHH r~. 

UonyqeHHBR 3KcnepHMBHTanbHBR HHIOPMBUHR O KBCKanHLOC 
r-nepexonax H 06 oco6eHHOCTRX cocToRHHA, ne•amttx e o6nacTH 
rrpenKoMnayHnHLOC B036Y•neHHA, Mo•eT cnoco6cTBOBBTb pa3BHTHD 
MoneneA nnR onHCBHHR MBXBHH3MB 3BXBaTa HBATPOHOB H CTPYKTYPM 
aTOMHoro Rnpa. A ynyqmeHHe MonenbHoro onHCBHHR r-pacnana 
(HeB03MO•Hoe 6e3 HBnHqHff Hoeoro 3KCnepHMBHTBnbHOrO MaTepHanal 
RBnReTcR Heo6xonHMLIM npH pacqeye ceqeHHA JaxeaTa 6LICTPLOC 
HBATPOHOB B Janaqax peaKTOPOCTPOBHHR H aCTPOIH3HKH. 

AilP06AUHH PA60Tbl: MaTepHanLI, nonoxceHHLE e ocHoey 
nHccepTaUHH,noKnanLmanHcb Ha 36, 37 H 38- M CoeemaHHRX no 
RnepHoA cneKTPOCKOnHH H CTPYKType aTOMHoro Rnpa, Ha 5 - A 
Me•nYHaponHoA mKone no HBATPOHHOA IHJHKe(AnymTa-86), Ha 6- M 
MexcnyHaponHOM CHMnOJHYMB no cneKTPOCKOnHH JaxeaTHLOC, r-nyqeA 
(6enbrHR,1987) H Ha MexcnyHaponHoA KOHtepeHUHH no HBATPOHHOA 
IH3HKe (KHeB, 1987). 

06bEM PA60Tbl: llHccepTaUHR cocTOHT HJ eeeneHHR, qenJpex 
r nae H JaKnDqeHHR. 06'beM pa6on1 - 150 CTpaHHU MamHHOnHCHoro 
TBKCTa, 16 Ta6nHU H 28 PHCYHKOB. CnHCOK nHTepaTYPLI BKnDqaeT 98 
HaHMBHOBaHHA 

IlY6IlHKAUHH: no MaTepHanaM nHccepTaUHH ony6nHKoeaHo 10 
pa6oT. 

COllEPlKAHHE PA60Tbl: 
pa6on1, ctopMynHpoeaHa 

Bo eeeneHHH noKaJaHa 
ee uenb, o6cyxcnaeTcR 

npHKnanHoe JHaqeHHe,KpaTKO HJno•eHo conep•aHHe 

aKTyanbHOCTb 
ee HayqHoe H 
nHccepTaUHH H 

npHeeneHbl OCHOBHLE nono•eHHR, BblllOCHMble Ha JalllHTY. 
B nepeoA rnaee nenaeTCR KpaTKHA aHanHJ oco6eHHOcTeA 

HCnOilb3YBMoro MeTona BLUieneHHR nBYXKBaHTOBbOC 
IlepeqHcneHbl OCHOBHLE 3Talibl nonyqeHHR HHIOPMaUHH H 
HCTOqHHKH CHCTeMaTHqecKHX norpemHOCTeA. nonpo6HO 

r-KacKanoe. 
eepORTHble 

paCCMOTpeHa 
B03MO•HOCTb noReneHHR IlOllCHOro KaCKana HJ-Ja coenaneHHR C 
KOMnTOHOBCKHM XBOCTOM BLICOK03HepreTHqHbOC HHTBHCHBHLOC 
r-nepexonoe. 

MeTonoM ·MaTeMaTHqecKoro MonenHpoeaHHR onpeneneHa 
JaBHCHMOCTb nonH nponymeHHLOC H noxcHLOC YPOBHeA B IYHKUHH 
cpenHeA norpemHocTH 3KcnepHMBHTa. IloKaJaHo, qyo na•e npH 
cpenHeA norpemHOCTH 3KcnepHMBHTanbHbOC 3HaqeHHA 3HeprHA 
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KaCKanHblX nepexonoa u=2 K3B nOKHbE YPOBHH B nonyqaeMblX CXeMax 
r-pacnana KOHUeHTPl1PYDTCH np11 3Hepr1111 B036y•neHl1H EM >3,5 M3B. 

ITponeMOHCTPl1POBaHo, qTo MeTon CACH HBnHeTCH He38Bl1Cl1MblM 11 
BeCbMa 3~~eKTl1BHblM cnoco6oM YCTBHOBneHl1H cxeM r-pacnana KOMna
YHn-cocTOHHl1A nD6blX CTa611nbHblX Hnep-M11meHeA. CoqeTaH11e MeTona 
CACH c Tpan11u110HHblMl1 cnoco6aM11 HnepHOA cneKTPOCKODl111 
06ecneq11aaeT B03MOKHOCTb nonyqeHl1H M8KCl1ManbHoro KOnHqecTBa 
nocTo~epHOA cneKTPOCKon11qecKOA HH~OPM8Ul111 B 3HepreT11qecKOM 
11HTepaane ao36Y•neH11H, nocT11ranmeM 3HaqeHl1A 3-4 M3B a cno•HoM 
nelOPMl1POBaHHOM Hnpe. 

Bo BTOpoA rnaae paCCM8TPl1BaDTCH DPOCTeAm11e Monen11 nap
u11anbHblX pan11au110HHblX m11p11H 11 Monen11 nnoTHOCTl1 YPOBHeA, nan
mHe Ha11nyqmee COOTBeTCTBl1e C 3KCnep11MeHTanbHblMl1 pe3ynbTaTaM11, 
11 HeKOTOPLJe acneKTbl Kaa311qacT11qHO-IOHOHHOA Monen11 Hnpa CK~~). 
ITp11aonHTCH OCHOBHbE IOPMYnLI nnR ODl1C8Hl1H nnOTHOCTl1 YPOBHeA 
Hl1Se 3Hepr1111 CBH311 HeATPOHa 11 pan11au110HHblX c11nOBblX ~YHKU11A B 
TOA •e o6nacTH 3Hepr1111 B036y•neHl1H Hnpa. Kaa311qacTl1qHo-~OHOH
HaH Monenb paCCMOTpeHa TOnbKO B acneKTe ~parMeHTau1111 Cl1nbl 
onH0Kaa311qacTHqHoro COCTOHH11H 11 
npoueccoa, 11Hl1Ul111pyeMblX HeATPOH8Ml1. 

KOppenHU1111 B8KHeAmHX 

TpeTbH r naaa conepKl1T OCHOBHbE· 3Kcnepl1MeHTanbHLle pe3ynbTan1 
11ccnenoaaH11H peaKu1111 Cn,2rl Ha Hnpax-M11meHHx 162ov, 178Hr H 
1a2w. 

Hnpo 

163Dv 

119Hr 
----· 
1a3w 

TA6flHUA 1 ----------------------------------------------------q11cno 
KOHeqffblX 
YPOBHeA 

acero 
KacKanoa 

pa3MemeHo 
KBCKanoa 

nonyqeHo 
YPOBHeA 

113 Hl1X EHax 
HOBblX [M3BJ ---------------------------------------------------------

7 250 160 58 33 4,9 
------------------------------

10 236 158 48 
---------------------------------------------29 3,4 

5 150 90 33 15 3,7 
--------------------------------------------

B Ta6n11ue 1 np11aeneHbl cneKTpocKonHqecKHe naHHbE o Tpex 
,. paccMaTp11aaeMb1X Hnpax: q11cno ai.meneHHblX KBCKanHLIX r-nepex onoa, 

qHcno nepexonoa,pa3MemeHHblX s cxeMe pacnana, 11 MaKc11ManbHBH 
3HeprHH YPOBHeA 8 nonyqeHHOA cxeMe pacnana. HoBbE YPOBHl1 B 
nonyqaeMLIX. cxeMax pacnana· YCTaHoaneHbl np11 3Hepr1111 ao36y•neH11H 
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EM>2 M3B. ITp11 MeHbml1X 3Heprl1HX B036Y•neHl1H B uenoM Ha6nnnaeTCH 
cornac11e nonyqeHHblX cxeM r-pacnana c n11TepaTYPHL1M11 naHHblMl1. 

Ha np11Mepe cxeMLI pacnana 179Hr noKa3aHo, qTo 6onee 
KaqecTaeHHBH cneKTPOCKODl1qecKaH 11HIOPM8U11H nonyqaeTCH 38 cqeT: 

alablllenea11H TOnbKO cnyqaea· nonHoro nornomeHl1H 3Hepr1111 
KacKanHw nepexonoa: 

6 )11cKnnqeHHH OCHOBHOA MBCCbl ~OHOBblX co6brrnA: 
Bll11KCBU1111 Koaeqaoro YPOBHH KBCKana H Ha6nnneHl1H ,KBCKanoa 

a pa3HblX n111~epeHu11anbHb1X cnenpax. 
ff3-3a orpaH11qeHHOA 3~leKTl1BHOCTl1 per11cTpau1111 MeTon CACH, 

D03BOnHeT BL1nen11Tb H pa3MeCTl1Tb B cxeMe pacnana B OCHOBHOM 
HHTeHCHBHbE nepexon1,1 n11nonbHOro Tl1DB. CooTaeTCTBeHHO HOBBH 
11H~OPMBU11H B paAoHe 3Hepr1111 B036Y•neHl1H E*>2 M3B CBH3BHB 

" . npe•ne acero c Hl13KOCDl1HOBblMl1 COCTOHHl1HM11(J <5;2-1 npo~TOA 
CTPYKTYPbl. Aaan113 cneKTpOCKODl1qecKl1X B03MOSHOCTeA MeTona CACH 
noKa3L1BaeT, qTo nonyqeaHLie cxeMLI r-pacnana uenecoo6pa3ao 11cnonb-
30BBTb KBK OCHOBY DPH KOHCTPYl1POBBHHl1 nonHoA cxeMbl r-pacnana, 
11CDOnb3YH DPH 3TOM BCD noCTYDHYD cneKTPOCKODl1qecKYD 11HIOPMBU11D. 

B qeTBepTOA rnaae CYMMapHble 3KCnep11MeHTanbHbE HHTeHCl1BHOCTl1 
nBYXKBBHTOBblX KacKanoa CODOCTBBnHDTCH C paccq11TaHHblMl1 B PBMKBX 
CTaTl1CT11qecKOA Teop1111 raMMa-pacnana Bb~OKOB036Y•neHHblX 
cocTOHHHA. PacqeT npoaon11ncH Ha 6a3e TaK11x MoneneA napu11anbHb1X 
m11p11H,KaK Monenb BaAcKon~a CnnH M1 11 E2-nepexonoal 11 Monenb 
rHraHTCKoro 3neKTp11qecKoro n11nonbHoro pe3oaaaca cr3nPJ nnR 
E1-nepexonoa. nnR 3BBl1CHMOCTl1 nnoTHOCTH YPOBHeA OT 3Hepr1111 
so36Y•nea11H 11cnonb3oaanacb Monenb 1epM11-ra3a, yq11TL1BanmaH 
06onoqeqa1,ie HeonaoponaocT11 onaoqacT11qaoro cneKTpa c noMombD 
MeTona o6onoqeqHoA nonpasK11 B.M.CTPYTHHCKoro. 

Ha p11c.1 npttseneao paccqHTBHHOe a PBMKBX CTBTl1CTHqecKOA 
Teop1111 C aa31,1BaeMoe TaK•e "n11~~epeau11anbHLIA cneKTP" - nc 
pacnpeneneH11e 11HTeHC11BHOCTeA KBCKanos Me•nY KOMDBYHn-

. 163 
COCTOHHl1eM Dv (Bn=6272 K3B) 11 Hl13Kone•amHM YPOBHeM Ef=422 
K3B. Bee pacqeTHbE cneKTPLI 11MeDT DOXOKYD ~OPMY, TaK KBK C 
B03PBCTBHl1eM 3Hepr1111 B036Y•neHl1H 11HTeHCl1BHOCTb KBCKanos 6bCTPO 
yMeHbmaeTCH, a 11x q11cno ysen11q11saeTcH. 

Ha p11c.2,3 H 4 a KaqecTse np11Mepa np11seneHL1 n1111epeau11anb
HbE cneKTpbt Hnep 163Dv, 179Hr 11 183w COOTBeTCTBeHHO. ITnoman11 
scex cneKTpos HOPMl1POBBHbl Ha 100. . 3aepr1111 ( K3B) Ha116onee 
11HTeHC118HblX nepexonos OTMeqeHLI Ha pl1CYHKBX. 
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PHC. 1. PaC'!BTHblA nc KaCKal!OB B 

Rl!PB 163ov.no OCH OPllHHaT -HH

TBHCHBHOCTb,OTH.Bll. Er- 3HBp

rHR OllHOro H3 nepeXOllOB . 

PHc.3.3KcnepHMBHTanbHblA nc 
KaCKal!OB C CYMMapHoA 3HeprHBA 

5679 K3B B RllPB 179Hr.n-HOMBP 

KaHana cneKTpa. 

(~1)1 I I I I I I I I I I I I I I l I I I I 111 i'l'l'I I 

061---- 1= 

500 ,soo 

PHc.2.3KcnepHMBHTanbHblA nc 
KaCKal!OB C CYMMapHOA 3HBPrH

eA 5847 K3B e Rl!PB 
163

ov.Er-

3HeprHR OllHOro H3 nepexol!OB. 

PHc.4.3KcnepHMBHTanbHblA nc 
KaCKal!OB,C CYMMapHOA 3HBp

rHeA 6144 K38 B RllPB 
183W. 

n-HOMBP KaHana cneKTpa. 

PRll ea•Hb!X 3aKnD'IBHHA 06 oco6BHHOCTRX r-pacnana H3Y'!aBMb!X 

RllBP nony'!BH KaK H3 aHanH3a 3Ha'!BHHA nonHoro BblXOl!a KacKal!OB 

Ha 3a11aHHblA HH3KOne•alIU1A YPOBBHb ( paBHblA CYMMB HHTBHCHBHOCTBA 

HHllHBHl!YanbHba KacKal!OB, B036Y•llaDIIU1X npOMB•YTO'!HblB YPOBHH 

npaKTH'IBCKH noooA 3HBprHH HH•e 3HBprHH CBR3H.HBATPOHa - Bn), 

TaK H O!OPMbl HX pacnpe11eneHHR. XoTR 3KcnepHMBHTanbHblB pacnpe11e

nBHHR HMBDT 061IU1B 'IBPTbl, HO llnR HHX Ha6nDl!aDTCR H PRll pa3nH'IHA 

B O!OPMB ( HanpHMBP, 179Hr ( PHC. 3) H 183W( PHC. 4)), cox paHRDIIU1X CR H 

npH llPYrHx CYMMapHblX 3HeprHRX KaCKal!OB. TaK, IlOMHMO cnnomHoro 

pacnpe11enBHHR, cneKTPbl co11ep•aT PRll HHTBHCHBHba, Bbll!BnBHHba 

nHKOB. llacTb H3 HHX Ha6nD11aeTCR npH 3HBP.rHRX B036Y•llBHHR, 
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rne paC'!BT B paMKaX Hcnonb30BaHHblX MOl!BneA HX HanH'IHB He npe11-

CKa3blBaBT. HanpHMBP, B RllPB 179Hr rpynnbl HaH6onee HHTBHCHBHba 

KaCKal!OB COOTBBTCTBYDT B036Y•llBHHD npoMe•YTO'!Hba YPOBHBA 

COCTaBHoro Rl!pa B paAOHB 3HeprHH B036Y•llBHHR 1,7 H 2,4 M:3B. 

nocKonbKY no CBOHM CBOACTBaM ·( llBIOOpMaUHR;o6nacTb MaCCOBba 

'!Hcen, HBATPOHHaR CHnoeaR O!YHKUHR H T. 11. ) aHanH3HPYBMblB Rl!pa 

Mano OTnH'!aDTCR 11pyr OT 11pyra, Ha6nD11aeMOB pa3nH'!HB 

pacnpe11eneHHA HHTBHCHBHOCTH llBYXKBaHTOBba KaCKal!OB MO.BT 6bITb 

06bRCHBHO TOnbKO BnHRHHBM CTPYKTYPhl .YPOBHBA, CBR3bmaBMba 

KaCKal!OM, Ha era napuHanbHblB pa11HaUHOHHblB mHPHHbl. 
T 3KC 

ConocTaBnBHHB paC'!BTHba Ir H 3KCnepHMBHTanbHba Irr 
r 3KC T 

HHTBHCHBHOCTBA npoBOll!1TCR e Ta6nHUB 2. BenH'IHHbl Irr H Irr 
RBnRDTCR CYMMaMH no 6onbmOMY '!Hcny HHllHBHl!YanbHba KaCKal!OB 

MB•llY KOMnaYHll-COCTORHHBM ~ H KOHB'!HblM YPOBHBM f. 3THM 

o6ecnB'IHBaBTCR YCPBllHBHHB IlopTBP - ToMaCOBCKHX O!nYKTYaUHA 

napuHanbHba pa11HaUHOHHba mHpHH nepBH'!Hba r-nepexonoe. Ilo3TOMY 

BBnH'IHHbl Irr H HX CYMMbl r: Irr no KOHB'!HblM YPOBHRM f OTpa•aDT 

HaH6onee 061IU1B 3aKOHOMBPHOCTH r-pacna11a HCCnBl!YBMba Rl!BP. B 
3KC T 

Ta6n.2 npHBOllRTCR TaKae H OTHOmBHHR rrr=Irr /Irr llffR 
KaCKal!OB Ha Kaal!blA KOHB'!HblA YPOBBHb f H OTHOmBHHB CYMMapHba 

3KC T 
HHTBHCHBHOCTBA 11nR Kaanoro Rl!pa Rrr =C I: Irr I I: Irr). 

Cne11yeT OTMBTHTb,'ITO ecnH BBnH'IHHa rrr 'IYBCTBHTBnbHa KaK 

K 3Ha'IBHHRM napuHanbHba mHpHH nepBH'!Hba TaK H BTOPH'!Hba 

nepeXOllOB, TO BBnH'IHHa Rrr ( TO'IHBB, ee OTKnOHBHHB OT BllHHHUbl) 

OTpa•aeT e nBPBYD O'IBPBllb oco6eHHOCTH pacnana, xapaKTBPHblB llnR 

nepeH'!Hba nepex 011oe. 
B H3oTo.nax 163ov, 179Hr H 183w npaKTH'IBCKH coena11aDT KaK 

3HeprHR CBR3H HBATPOHa, TaK H cpel!H~B paCCTORHHB MB*llY 

PB3QHaHCaMH. Il03TOMY pa3nH~HR _3Ha'!BHHA Rrr B OTMB'IBHHba Rl!pax 

cne11yeT npHnHcaTb HMBHHO pa3nH'!HD npouecca r-pacna11a, a He 

B03MO*HOA HBTO'IHOCTH OTlltnbHba napaMBTPOB MOl!BneA, Ha KOTOpba 

6a3HPYBTCR paC'!BT. 

PRll oco6BHOCTBA r-pacna11a cnoaHba RllBP MO•Ho BbMBHTb npH 

llBTanbHOM conocTaBnBHHH 3KcnepttMBHTanbHba H paC'!BTHba 

HHTBHCHBHOCTBA KacKal!OB, HCnOilb3YR HX HapacTaDIIU1B CYMMbL 

Ha PHC. 4a, 46 . npHBBllBHbl HapacTaDIIU1B CYMMbl OTHOCHTBnbHba 

HHTBHCHBHOCTBA KacKal!OB B 
163

Dv (Rrr=1,1) H 
179

Hr (Rrr=1,9) 

KaK O!YHKUHH 3HeprHH Ol!Horo H3 KaCKal!Hba nepeXOl!OB ( 6e3 Y'IBTa 

nocne11oeaTenbHOCTH BblJIBTa r-KBaHTOBl. KpoMe 3KCnepHMBHTanbHba 
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if 

I 
I 
I 

'1 

TA6JllillA 2. 
:nc T 3KcnepHMeHTanbHaR Irr H pacqeTHaH Irr HHTeHCHBHOCTH 

nBYXKBaHTOBLa KaCKanoe C CYMMapHOA 3HeprHeA ECHa YPOBHH Ef 
poTaUHOHHLa nonce COCTORHHA Kff[Nnz~] (npoueHTOB Ha pacnanJ. 

KOMnayHn- EC Ef Inf Kn[Nnz~] I 3KC IT 
TT TT 

Rnpo K3B K3B 
rrr 

----------------------------------------------------------------
6272 0 5/2-
6198 73 7/2-
6020 251 5/2% 

163Dv 5920 351 1/2-
5881 390 3/2 -
5847 422+ 3/2-+ 

427 5/2-
5797 475· 5/2-

5886 214 -7/2 
5725 375 1/2-
5679 421 -3/2 

179Hr 5621 476 5/2-
5581 518 5/2-
5485 614 1/2-
5420 679 3/2-
5400 701 5/2-
5379 721 -3/2 
5311 788 5i'2-

6191 0 1/2-
6144 46 3/2-

1sJw 6092 99 5/2 -
5982 209 3/2-. 

207 7/2-. 
5899 292 5/2-

5/2-[523] 
-- - ---
5/2+[642] 
1/2-[521] 
-- - ---
3/2-[521]+ 
1/2-[521] 
3/2-[521] 

I: Irr 

7/2-[514] 
1/2-[510] 
-- - ---
-- - ---
5/2-[512] 
1/2-[521] 
-- - ---
-- - ---
3/2-[512] 
-- - ---
I: Irr 

1/2-[510] 
-- --
-- --
3/2-[512] 
1/2-[510] 
3/2-[512] 

I: I TT 

5,9±0,4 4, 7 
1,1±0,2 0,09 
2,7±0,2 3,7 
5,2±0,4 4,7 
4,9±0,9 4,4 
6,3±1,1 6,2 

1,5±0,5 1,9 

27,6±1,3 25,7 

2,1±0,9 0.03 
15,5±1,6 6,3 
16,5±2,1 6,t 

7,6±0,6 3,6 
4,0±0,8 3,3 
9,5±1,6 4, 7. 
3., 8±0, 8 4,1 
2,6±0,5 2,1 
3,1±0,7 3,8 
2,7±0,8 1,8 

67,4±3,7 36,0 

13,3±1,1 9,3 
10,2±0,7 8,7 
1,4±0,2 4,2 
8,1±1,9 7,2 

4'.,3±0,6 3,3 

37,3±2,3 32,7 

1,2 
12,0 
0,7 
1,1 
1,1 
1,0 

0,8 

1,1 

70,0 
2,5 
2,8 
2,1 
1,2 
2,0 
0,9 
1,2 
t,8 
1,5 

1,9 

1,4 
1,2 
0,3 
1.1 

1.3 

1.1 

IlpHMeqaHHe: DaHa TOnbKO CTaTHCTHqecKaR norpemHOCTb 3HaqeHHA I;;c. 
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PHc.46 
3aBHCHMOCTb 3HaqeHHA HapacTaDmHX CYMM HHTeHCHBHOCTeA 

nBYXKBaHTOBW KaCKanoe I Rnep 163ov (pHc.4a) H 179Hr 
. TT 

(pHc.46) OT 3HeprHH Er (K3Bl onHoro H3 KaCKanHLa 
nepexonoe. UH~Phl - 3HeprHR KOHeqHoro YPOBHR KaCKana.ToqKH 
- 3KCnepHMeHT,nHHHR-pacqeT . 

ToqeK:;. Ha PHCYHKax. H306palleHLI pacqeTHLle KPHBLJe. DnR 
3KCnepHMeHTanbHW pacnpeneneHHA YKa3aHLI HX CTaTHCTHqecKHe 
norpemHOCTH. 

EcnH HCKnDqHTb KaCKanLI Ha ypoeeHb 7 /2-. 73 K3B. TO nnR 
163

Dv Ha6nDnaeTcR xopomee cor ~acHe Me•nY pacqeTo·M H 3Kc
nepHMeHTOM - npaKTHqecKH onHHaKOBaR CKOPOCTb HapacTaHHR. CYMM. 
06maR TeHneHUHR,Ha6nDnaeMaR B cnyqae 179Hr (pHc.46), DOBTOpReT 
Ha6nDnaemyDCR paHee B 175ve *1,T.e. npH ManLa 3HeprHRX onHoro 
HJ KacKanHLa nepexonoe pacqeTHLJe H ·3KcnepHMeHTanbHLE 
pacnpeneneHHR coenanaDT, a npH 6onbmHx 3HeprHRX - CYMMhl 
HHTeHCHBHOCTeA cymecTBeHHO npeBLllllaDT 3HaqeHHR, nonyqaeMLE B 
pacqeTe. IlpH DOBLlllleHHH 3HeprHH B036YJCneHHR KOHeqHoro YPOBHR 
KacK.anoe H , cnenoeaTenbHO, ycnoJCHeHHR ero CTPYKTYPhl, pa3nHqHe 
~OPM pacnpeneneHHA y6LmaeT. 

·caMaR 3ffaqHTenbHaR paJHHUa Me•nY pacqeTOM H 3KCnepHMeHTOM 
Ha6nDnaeTCR nnR KaCKanoe, 3aKaHqHeaDWHXCR KOHeqHLIMH YPOBHRMH co 
cnHHOM 7/2-C 163

Dv -ypoeeHb c Ef=73 K3B, 179Hr - ypoeeHb c Ef= 
214 K38). EnHHCTBeHHOe HX OTnHqHe OT npoqHx KaCKanoe - H3MeHeHHe 
CDHHa Ha 3 enHHHULL 3TO o6CTORTenbCTBO Tpe6yeT, qT06LI onHHM 

•l Bacttnbeea 3. B. H np. -Ht, 1986, T. 44, c. 857. 
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• 
H3 KBaHTOB KaCKana 6b1Jl 'lHCTblA E2-nepexon. 6onee BBPOIITHO, 

'lTO KaCKallbl COCTOIIT H3 r-nepexonoe THna E1+E2 B COOTBBTCTBHH co 

3Ha'leHHIIMH Jff Ha'lanbHoro H KOHB'lHOro YPOBHBA KacKana: 112+ H 

7/2-. AnbTBPHaTHBHall B03MOIHOCTb (M1+M2) 11en11eTCII MeHee 

eepollTHOA C TO'lKH 3peHHII cymecTBYDDlHX npencTaBneHHA O npouecce 

r-pacnana KOMfiaYHll -cocTOIIHHII. YcHneHHB KaCKallOB, 3acenHDDlHX 

YPOBHH"7/2-. YKaJbmaeT Ha TO, 'lTO E2-panHaUHOHHbie CHnOBbie 

~YHKUHH npH pacnane npoMBIYTO'lHblX COCTOIIHHA 

HccnenoeaHHba 11nep JHa'lttrenbHO 6onbme, 'leM 

KacKallOB y 
npH pacnane 

KOMnayHn-cocTOIIHHA. 
Ha6nDnaeMbie eapHaUHH OTHomeHHII Rrr(Ta6n.2l OT 11npa K llllPY 

Ka'lBCTBBHHO 06'bllCHBHbl B paMKaX BbIBOllOB Klf>MH KOppenHUHBA 

npHBBllBHHba HBATPOHHba mHpHH peJoHaHCOB r~ H MaTpH'lHba 

3neMeHroe ~g rpynnLI nepeH'lHba nepexonoe KacKanoe. TaKoe 

JaKnD'lBHHe cnenyeT H3_Toro o6CTOIITBnbCTBa, 'lTO KaK 3Ha'lBHHII 

r~. TaK H BenH'lHHbl ~g JaBHCIIT OT OllHHX H Tex •e 
OllHOKBa3H'laCTH'lHba KOMfiOHBHT BOnHOBOA ~YHKUHH KOMnayHn-

COCTOIIHHA. Klf>MH TaKie npencKaJbmaeT, 'lTO nonoIHTenbHall 

KoppenHUHII r~ H r~g Mo•eT Ha6nDnaTbCII TOnbKO nn11 qacTH 

napuHanbHba mHpHH nepBH'lHba nepex OllOB. 

B HCCnenoeaHHba K HaCTOIIMBMY epeMeHH 
' . 3KC 

HaH60nbmee YCHneHH~ 3Ha'leHHA Irr 
Ha6nDnaeTCII HMBHHO e TBX cny'lallX, Karna 

'lBTHQ-HB'lBTHba 11npax 

OTHOCHTBnbHO 1;r 
KaCKan Ha'lHHaeTCII 

KOMnaYHll-COCTOIIHHBM, OllHOKBa3H'laCTH'lHbie KOMfiOHBHTbl KOTOporo 

eenHKH CT.e. r~ 6onbme cpenHero JHa'leHHH < r~ >l. a 
JaKaH'lHBaeTCII npaKTH'lBCKH 'lHCTblM OllHOKBa3H'laCTH'lHblM YPOBHBM C 

ff - 3KC K =1/2 , naHHba O 3Ha'lBHHIIX Irr B . OTnenbHba pe30HaHcax 

OllHOro H Toro •e 11npa B HaCTOHmee epeMII HBT. Il03TOMY HBKOTOPbie 

npeneapHTBnbHbie JaKnD'lBHHII O B03MOIHOCTH HanH'lHII KOpenHUHH 
31:C 0 Irr H r n KOMnayHn-coCTOIIHHII Mor yr 6bITb nony'lBHbl TOnbKO npH 

conocTaeneHHH JHa'leHHA Rrr B 11npax onHoro H Toro •e THna c 
0 0 

OTHOCH.TenbHblMH 3HB'lBHHIIMH r n / <r n> peJOHBHCOB, onpenenHDDlHX 

CB'lBHHB 38XB_8Ta_ Tennoeba HeATPOHOB B KBillOM H3 HCCnenoBBHHba 

11nep. 
8 paMKBX rHnOTB3bl O TOM, 'lTO npaKTH'lBCKH ece KoppenHPYDDlHB 

nepex Ollbl HBnllDTCII nepBH'lHblMH nepex OllBMH llBYX KBBHTOBblX KBCKBllOB 

Ha KOHB'lHbie OllHO'laCTH'lHbie YPOBHH COCTBBHOro llllPB (TOnbKO r~g 

10 

~oppenHpyeT c 

pacnpeneneHbl 

0 r n ), a 

MBillY 

He 

BCBMH 

KoppenHPYDDlHB HBKOTOPLIM o6p83QM 

MOllaMH pacnana CeKnD'la11 

pBCCMBTpHBBBMbie llBYXKBBHTOBbie KBCKBllbI), OTHOmeHHe Rrr MOIBT 
npOCTOA ~YHKUHOHBnbHOA 

0 0 
6bITb CBll38HO.C eenH'lHHOA rn / <rn> 

38BHCHMOCTbD C llBYMII ceo60l1HblMH napaMeTpBMH: 

0 0 
+ KU r n / (r n) 

R - --------------------------- ( 1 ) 
0 0 

+ K r n / (r n) 

PHc.5.3BBHCHMOCTb OTHomeHHII Ry OT o o .r 
3HB'lBHHA rn / <rn> llnll 'lBTHO-He-... 

ER-161 

iDJ,}D~=: 
,. r:1q-;, 

'lBTHLa ne~OPMHPOBaHHblX 11nep.3Ha'le

HHe r~ onpeneneHo nocpel!CTBOM 

B3BemHB8HHII no BKnallY B CB'lBHHe 

38XB8T8 TennoeLa HeATPOHOB eenH

'lHH r~i peJOHaHCOB, onpenenHDDlHX 

ua· TO'lKH - 3KcnepHMBHT,KPHBBll-
38BHCHMOCTb (1),llnll K=0,8 H a=2. 

KaK BHllHO H3 PHC.5, 3HB'leHHII Rrr nn11 ecex H3Y'lBHHba B 

peBKUHH (n,2r) 'lBTHQ-HB'lBTHba 11nep Hennoxo COOTBBTCTBYDT 

npencKa3bIBBBMOA Ce cnyqae HBnH'lHII KOppenHUHH HeATPOHHOro H 

PBllHBUHOHHba KBHBnOB) CBll3H Rn H [~ / <r~) • 

HaAneHHOe 06'bllCHBHHe 3KcnepHMBHTBnbHO Ha6nDnaeMoro 

YCHneHHII HHTBHCHBHOCTH 'lBCTH napUHBnbHba mHpHH nepBH'lHLa 

nepexonoe IIBnlleTCII npocTeAmHM. Henb311 HCKnD'lBTb H B03MOI

HOCTH Toro, 'lTO nn11 6onee llBTBnbHOro onHCBHHII KBCKBllHOro 

r-pacnana B nanbHeAmeM noTpe6yeTCII Y'lHTbIBBTb TBKIB K8KHe-ntt6o 

llOfiOnHHTB.ilbHLie ~BKTOPLL 

Car nacHO PHC. 5, MBKCHMBnbHOe 

pacxo•neHHe PBC'lBTB H 3KCnepHMBHT8 nn11 11nep 
165ov, 175Ys H 

179Hr. 8 3THX llllPBX CYMMB Ely HHTBHCHBHOCTBA npHMblX nepexonoe 

H3 KOMfiBYHll-COCTOIIHHA HB KOHB'lHLE YPOBHH llBYXKBBHTOBLa 

KBCKBllOB H HHTBHCHBHOCTeA paJpemeHHLa annapaTypoA 

llBYXKBBHTOBblX KBCKBllOB, (KBK P83MemeHHLa B cxeMe pacnana, TBK H 

HBP83MemeHHLa) HBCKOnbKO npeBLDllaeT 50% o6meA HHTBHCHBHOCTH 

llOCTOBBPHO YCTBHOBneHo 

II 



scex nepBH'IHhlX nepexonos pacnana KOMnaYHn-cocTOHHHH. Ilo3TOMY 

3KCnepHMeHTanbHO Ha6nvnaeMoe ycttneHHe HHTeHCHBHOCTH rpynn 
nepBH'IHldX nepexonoB B 3THX Hnpax. OTpa•aeT neACTBHTenbHOe 
YCHneHHe 'laCTH napuHanbHba panHaUHOHHba mHpHH nepBH'IHba 

nepexonoe H MOKeT 6Lrrb Ka'leCTBeHHO 060HCHeHO CKopee 

'ITO BOnHOBaH ~YHKUHH YPOBHH, B036Y•naeMoro 

nepexonoM, conepKHT 3aMeTHLE (no cpaaHeHHD c 

acero TeM, 
nepBH'IHblM 

ocranbHLIMH 

COCTOHHHHMHl ODHOKBaJH'laCTH'IHble (nH60 rpexKBa3H'laCTH'IHble, KBa-

3H'laCTHUa nnDC ~OHOH, KaK HaH6onee aepoHTHLEl KOMnoHeHTLI. 
AHanH3 pacnpeneneHHA HHTeHCHBHOCTH DBYXKBaHTOBba 

KaCKanoe BbmBHn, 'ITO YCHneHHe Ha6nvnaeTCH nnR HeKOTOPldX rpynn 

npoMeKYTO'IHba YPOBHeA npH onpeneneHHba 3HeprHHX B036Y•neHHH 
E*. ConocTaBneHHe 3Ha'leHHA E* H pac'leTHba nonoKeHHA COCTOHHHA 

ne~opMHpoeaHHoro noTeHuHana CaKcoHa-Bynca c Kn=l/2- H 3/2-

C Heo6xonHMoe ycnoaHe Toro, 'IT06L1 nepBH'IHLIA nepexon KacKana Mor 

HMeTb MYUbTHnOnbHOCTb Ell noKajLmaeT HX cornacHe B npenenax· 

HeCKOUbKHX COT K38. • 
IlpHMOe conocTaBneHHe HHKHeA oueHKH CYMMbl napuHanbHldX mHpHH 

HF-179 
30 ,,,,1111111111111111111111111111111111111 

(Cul: 

>+--> /I 
20 I _,, 1 '-- < K-;= 1/ 2 

(Cul; 

101--/ )$ /-0,'>j 

LI 

0~ 

0 1400 2800 E 

PHc.6 PacnpeneneHHe CYMM Elr 
3KCnepHMeHranbHO BbllleneHHLa 

HHTeHCHBHOCTeA nepBH'IHba 

nepexonoe H pacnpeneneHHe cHnLI 

(CU)~ 1parMeHTaUHH ODHOKBa3H
'laCTH'IHba COCTOHHHA B ~YHKUHH 

JHeprHH E(KJB) B036Y•neHHH Hnpa 
179Hr. fHCTorpaMMa - 3KCnepHMeHT 

CnpoueHToe Ha pacnanl,cnnomHLE 
nHHHH - pac'leT ~parMeHTaUHH.CHULI 

(OTH.en.) pHna COCTOHHHA C 
3anaHHLIM 3Ha'leHHeM Kn. 

12 

El nepBH'IHLa nepexonoa c pacnpeneneHHeM cHnLI ~parMeHTHpyeM1,a 
r * ODHOKBa3H'laCTH'IHLa COCTOHHHA KaK ~YHKUHH 3HeprHH B036Y•neHHH E 

COCTaBHOro llnpa 179
Hr npHeeneHo Ha PHC. 6. 3aBHCHMOCTH, 

aHanorH'IHLE pHc. 6, nony'leHLI H nnR Rnep 165ov H 175ve. 
3Ha'leHHH Nn~AE aCHMnTOTH'leCKHX 'IHCen COCTOHHHH, 

COOTBeTCTBYDmero naHHOMY MaKCHMYMY pacnpeneneHHA, OTMe'leHLI Ha 

PHC.6. Pac'leT (cu); CDBHHYT Ha 10 H 20 enHHHU COOTBeTCTBeHHO 
eeepx. filTpHX OBKOA OTMe'leHLI npHMble nepex ODLI Ha KOHe'IHLle YPOBHH 
H388CTHOA CTPYKTYPLL 

BHDHO , 'ITO pac'leTbl no Kil!Mff npencKa3LmaDT KOHUeHTpauHD 
CHULI ODHOKBa3H'laCTH'IHba COCTOHHHA 510f , 50U H 50H e Tex •e 

o6naCTHX B036Y•neHHA, . rne Ha6nvnaeTCH YCHneHHe CYMM 
napuHanbHLa mHpHH HeK0Top1,a rpynn nepeH'IHhlX nepex onoe. 

HMeDmeecH pacxo•neHHe B HeCKOUbKO COT K3B enonHe 060HCHHeT~H 

norpemHOCTbD MonenbHOro pac'leTa B paMKaX K~MH. CTPYKTYPa 
npoMeKYTO'IHLa YPOBHeA HHTeHCHBHLa KaCKanoB K HaCTOHmeMy 
epeMeHH He YCTaHoeneHa, HO TO, 'ITO: a)Ha6nvnaeTCH HBHOe 
YCHneHHe KeCTKHX npHMba nepexonoe ( 3amTpHXOBaHLI Ha PHC. 6) Ha 

KOHe'IHble YPOBHH ODHO'laCTH'IHOA npHpOnLI; 6)pacqen1 B paMKax 

Kil!Mff ynoeneTBOPHTenLHO eocnpOH3BODHT 3KCnepHMeHTanbHJ,Je 
xapaKTepHCTHKH Hnep He TOnbKO OKono noeepXHOCTH illepMH ,HO H B 
paAoHe B036Y•neHHA nopHnKa 3HeprHH CBH3H HeATPOHa - MOKeT 

paccMaTpHBaTbCH KaK cepbe3HOe OCHOBaHHe Toro. 'ITO B CTPYKType 

PHna YPOBHeA COCTaBHba Hnep HMeDTCH 3aMeTHbE KOMnOHeHTLI 
OTMe'leHHOro THna. 

8 3aKnD'leHHH npHBODHTCH OCHOBHLE 
I 

pe3ynbTan1 BblllOnHeHHOA 
pa6on1. 81,QIOCHMLE 11a 3amHTY: 

1. neyueaHTOBLE KaCKaDLI H3Y'leHLI B peaKUHHX 
162

0vCn,2rJ
163

Dv, 
178

HrCn.2r)
179

Hr H 
182WCn,2r) 183W Ha 

TennoeLa HeATPOHax. nony'leHO H npoaHanH3HPOBaHo 22 

pacnpeneneHHH HHTeHCHBHOCTH KacKanoe C IHKCHPOBaHHOA CYMMOA 

3HeprHA nepexonoe, 3acenHDmHX HH3KOnenmtte COCTOHHHH C 3HeprHH

MH so36Y•neHHH Ef<475 K3B, Ef<788 K3B H Ef<292 K3B e Hnpax 
163

ov, 
179

Hr H 183w COOTBeTCTBeHHO. 

2. llononHeHLI cxeMLI pacnana 163
ov, 179Hr H 183w e o6nacTH 

Mama 3HeprHA B036Y•neHHH H enepBLE nony'leHbl npH 3HeprHH 

B036Y•neHHA SLDDe 2 MJB. nnR ecex Tpex HccnenoeaHHLa KOMnayHn·-

13 



Rnep 3a~HKCHpoaaH1,1 ~ocTaT~qHo Y3KHe HHTepaan1,1 Hatt6onee aepoRT-
HLIX 3HaqeHHA CDHHOB npoMe•YTOqHLIX 
KacKanHLIMH r-nepexonaMH. 

YPOBHeA, B036Y•naeMhlX 

3.MeTonoM MaTeMaTttqecKoro 
OCHOBHaR norpemHOCTb nonyqeHHOA 
pacnana - _Hepa3MemeHHe KacKanoa 

MonenttpoaaHHR noKa3aHo, qyo 
C DOMOlllbll MeTona CACH cxeMhl 
a HeA. nnR HMe1>merocR cpe4Hero 

3HaqeHHR norpemHOCTH onpeneneHHR 3HeprHA KacKanHLIX nepexonoa 
aepoRTHOCTb BKn11qeHHR no•Horo YPOBHR nocTaToqHQ Mana (<107. nnR 
3HeprHH npoMe•yyoqHoro ypoBHR EM<3,5 MJ8). 

4.AHanH3 pacnpeneneHHR cpenHHX HHTeHCHBHOCTeA nBYXKBaH

TOBLIX KacKanoa nonTaep•naeT H yyoqHReT Ha6n11naeMy1> nnR npyrttx 
Rnep 3TOA o6nacTH 3aBHCHMOCTb HHTeHCHBHOCTH KaCKanoa OT CTPYK
TYPLI Tpex COCTORHHA, CBR3LmaeMLIX HMH. 

5. 8nepBLlll o6Hapy•eHO BnHRHHe CTPYKTYPLI KOMnayHn-coCTQR
HHA (yoqHee - 3HaqeHHR ero npttaeneHHOA HeATPOHHOA mHpHHLI) Ha 
~OPMY pacnpeneneHHR H HHTeHCHBHOCTb nepaHqHLIX nepexonoa, B03-
6y•na1>11l11X YPOBHH. COCTaBHOro Rnpa B mHpOKOM 3HepreTHqecKOM 

nHana3oHe. 
6. 8nepaLie npoaeneHo conocrnaneHHe paccqHTaHHOA CHnLI ~par

MeHTHpyeMLIX onHOKBa3HqacTHqHLIX COCTORHHA ne~opMHPOBaHHOro 
noTeHUHana CaKcoHa-8ynca c pacnpeneneHHeM CYMM napuHanbHLIX 
mHpHH npRMLIX H nepaHqHLIX rnepex onoa. 8 npenenax norpemHocTH 
pacqeTHOA MonenH Ha6nvnaeTcR nocTaToqHo xopomee cooTBeTCTBHe 
nono•eHHA HX MaKCHMYMOB, 3TOT ~aKT cnenyeT paccMaTpHBaTb KaK 
YKa3aHHe Ha cymecTBeHHYI> ponb npoCThlX KOMDOHeHT BOnHOBLIX 
~YHKUHA CHnbHO B036Y•neHHLIX COCTORHHA B ~OPMHPOBaHHH KaCKanHLIX 
rnepexonoa. 
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