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Pacnan usoTona 84 y 
39 4~ 

1' y. 1=, (39:!:_4) MHH) Ob!Jl usy'leH B pa-

6oTax/1-3/ C llOMOUlhiO CUHHTHnmiUHOHHOI'O I'8MMll.-cneKTpoMeTpa. Ilony•iell-
1 

Hbie nanHhie ne noaebnunu aeTopaM 9THX paooT npenno)KHTh neTanhHyro 

cxeMy pacnana. 
84 

HacToHmaH pa6oTa nocsHmena uccnenoeaHHIO pacnana Y c noMOUlhiO 

Ge (Li) - raMMa-cne'KTpoMeTpa c BbiCOKHM 9HepreTH'IeCKHM paapemenueM. 

ITpennaraeTcll cxeMa ypoeneil 'leTno-'leTnoro Hnpa _84 Sr 
38 46 

B030y)K-

naeMbiX npu pacnane 84 
Y, n npueonnTCll cpaenenue c npencKasaHHliMH, 

cnenaHHbiMH na ocuoeanuu pasnH'IHhiX Moneneil nnll 'leTno-'leTHhiX Hnep. 

3KcrrepHMeHT8nbH8H MeTO.aHK8 

PanuoaKTHBHbie nsoTOilbi lfTTPHll nonyqanucb pasnH'IHbiMH cnoco6aMu. 

06nyqanHCb MHllieHH SrCI 2 
rrpoToHaMu c 9HeprHHMH 120 n 660 M 9B na 

BHyTpenneM u enemneM ny'IKe cnnxpouuKnoTpona OHHH, cooTBeTcTeenno, u 

MnmeHh us MeTannnqecKoro nuooHll - npoTonaMu c 9Heprneii 660 M 9B na 

snyTpenneM rry'!Ke. MumeHh SrCI 2 , o6ny'leHHall snyTpeHHHM rry'IKOM npoTo-

HOB, paCTBOpllnacb' B 0,1 M HCI , H panuoaKTHBHb!H HTTpHii 6e3 HOCHTenll 

Bbl!lemmcll 9KCTp8KUIIefi C llOMOUlhiO 0,75 M paCTopa !1II9TH1!reKCH110pTOciJoc

clJopHOH· KHC110Tbl (HllEHP) B Tonyone/4,5/. Ilocne neCKOllbKHX llpOMhiBOK 

0,1 M HCI opranuqecKnil pacTBop, conep)Kamnll: panuoxnMH'IeCKH 'IHCTbiii 

HTTpnfi·j HCI1011b30B811Cll !lllll H3MepeHHSI I'BM~a-cneKTpOBo 
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. llnH BbJ)leneHHSI p8JlHOf:~KTHBHbiX H30TOnOB HTTpHSI H3 MHllleHelt Sr C 12 , 

o5ny"'eHHbiX BHelllHHM ny"'KOM npoTOHOB, npHMeHHnCSI MeToil pacnpe)lenHTenh-
' 

Holt xpoMaTorpaqmn/6/. Cop5eHTOM JlnH nTTpnH cny:mnn lllnaKoHnanpoaaHHbiii: 

cnnnKarenh, nponnTaHHbiii: I pacTBopoM HnEHP u noMemeHHbitl: a KonoHKy 

(. h = 10 MM, d = 3 MM}. ITocne npoMbiBKH KonoHKH 0,1 M HCI JlnH yJla

neHHH aarpH3HeHHH p8JlH08KTHBHbiH HTTpHft amonpoBancSI 6 M HCI, H 9TOT 

·pacTBop cny:mun npenapaToM JlnSI naMepeHHSI raMMa-cneKTpoa. 

Hno5neBaH MHllleHb paCTBOpSinBCb B CMeCH KHCnOT HF H HN03_, 

38TeM OC8JKJl8nCSI La F 3 ,KOTOpbill 38XBa TbJBan p8JlH08KTHBHbiH HTTpHfi. fl acne 

npoMbiBKH n pacTBopeHHH ocaJlKa La! 3 B 0,3 M HCI - H
3 

BO 3_ naHTaH 

~HTTpnft} cop5npoBannch cMonofi Dowex 50 x.8, cMona HaHocnnacb Ha Ko

noHKY H paJlH08KTHBHhlll HTTpHft 5e3 HOCHTenH anronpoBancH 0,22 M paCTBO

. poM a -oKcnnao5yTnpaTa/7 I. 

llnH naMepeHnH raMMa-cneKTpoB 5bmH ncnonbaoaaHbi .JlBa JleTeKTopa 

Tnna Ge(Lil c "'yBCTBHTenhHbiM oo'beMoM 6 n 10 cM3 n c aHepreTn"'eCKHM 

60 
paapemeHneM Co JlnH raMMa-nepexoJloB cooTBeTCTBeHHO 3,5 n 5 KaB. Hc-

nonbaoBaHHBH naMepnTenhHaH TeXHHKa onncaHa B paooTe/8/. HaMepeHHH 

raMMa-cneKTpOB HB"'HHanHCb cnyCTSI onpeaeneHHOe BpeMSI (oT 20 MHH JlO 

20 'lac) C MOMeHT8 OKOH"'BHHSI oony"'eHHSI. 

9KcneprrMeHTBnbHbie pesynbTBTbi 

HaMepeHne raMMa-cneKTpoB naoTonoB, coJlep:mamnxcst ao <fJpaKunn nT

TpHSI, npOJlOn:manOCb BO BCeX OnbiT8X B Te"'eHne MHOI'IIX nepHOJlOB nony-

84 
pacna)la JlO nonHero pacnaJla Y. ITpnua)lne:mHOCTh raMMa-nepeXOJlOB K 

onpeJleneHHOMY naoTony onpeJlenstnacb no nepnoJly nonypacnaJla. KpoMe Toro, 

Y"'IITbiBanOCb noCTOSIHCTBO OTHOllJeHHSI HHTeHCHBHOCTei!: I'BMMa-nepeXOJlOB 

B raMMa-cneKTpax, KOTopbie 6hmn aaperncTpnpoBaHbi Ha paanH"'HbiX no ycno-
84 

'BHHM nony"'eHnst npenapaTax. IToMHMo Y, 

:maniiCb TSK:me II30TOnbJ 
86 

Y , 
86 

Y , 
87 

Y 

B nony"'eHHhlX HCTO"'HHKBX COJlep-
88 

II Y • Ha pnc. 1-4 IIao-

opa:meHbl y"'aCTKII raMMa-cneKTpa Jlnst 9Heprnfi OT 400 JlO 2400 K9B, llaH

HbJe 00 9HepriiSIX H HHTeHCHBHOCTSIX. I'8MMa-nepeXOJlOB 0 COIIpOBOJKJl8IOllJHX 

pacrraJl 84 Y, rrpeJlcTaaneHbi B Taon. 1. 3Jlecb :me Jlnst cpaBHeHHH npnaeJleHbi 
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):laHHbie, nony'IeHHb!e B pa6oTax1 1-41 • Dm1 onpeaeneHIHI Koa<iJcpnuneHTa BHyT

pefiHeti KOHBepcKH ( KBK) HeKoTopbiX rrepexoaoB HaMK 6binK Kcnonb30BaHbi HHTeH

CKBHOCTH raMMa-rrepeXOliOB, onpeaeneHHb!e HaMil, II IIHTeHCIIBHOCTII KOHBep

CIIOHHb!X aneKTpoaoB, rrony'IeHHbie B pa6oTel 1 I. TipH aToM 6bmo npHHHTO, 

'ITO rrepeXOll C 9Heprn:eH: 794 K9B ( 2+' --> Q+) THI!a E2 C TeopeTH'IeC-

KIIM KBK ak = 8,4.-10-4 191. B Ta6n. 2 cpaBan:BaroTcSI TeopeTn'IecKne 

KBK sHa'IeHHti c 9KcrrepnMeaTanbHO onpeaeneHHhiMn n Ha aToM ocaoBaHIIH 

aenaiOTCH Bb!BOllhl 0 MynbTlii!OnbHOCTH HeKOTOpb!X nepeXOJlOBo 

CxeMa pacaa.aa 
84 y 

39 415 
84 Sr 
38 46 

TipeanaraeMaH HaMn cxeMa pacnaaa, H3o6paJKeHHaSI aa pnc. 56, rrocTpo

eaa Ha OCHOBe 6anaaca aHeprnH: n HHTeHCHBHOCTeti raMMa-rrepexoaoa c y'I~

TOM CBeaeHnti o f3 + - pacnaae 
84 

Y I 1 I, y- y -coBrraaeHnHxl 11, a TaKJKe 

o cTpyKType cxeM Bos6yJKJleHHhiX ypoBHeH: coceaHnx SIJiep. Pasaiiua naTea

cnBaocTeti yXOilSIIUHX H IIpHXOJlHIUHX Ha KalKilblH ypoBeHh raMMa -rrepeXOilOB, 

oTHOCIInach sa C'IeT rrosnTpoJiaoro pacrraaa n aneKTpOHHoro saxBaTa. Donn 

{3 + -paciiaJla Ha OTJlenbHb!e ypOBHH 6binll Bbi'IHCneHbl Il3 TeopeTH'leCKIIX OT-

HOIUeHHH K/{3 + llnH pa3peiUeHHb!X IIepeXOilOB. Tipn 9TOM IrpHHIIManocb, 'ITO 

aatiaeHHbie Bl 1 I (3+- KOMITOHeHTbi c rpaHH'IHbiMH SHeprHHMH E f3+ =( 3500±.. 

±_100) H ( 2900-t__l5Q) K9B HanpaBneHbl Ha ypOBHH C 9HeprHHMH 1769 II 2451 K9B 

cooTBeTCTBeHao, OTKylla cneayeT, 'ITO nonaaH aHepriiH 6eTa-pacnaaa 84 Y 

paBaa Q {3+ (6290:!:.100) KaB. Ha ocJioBaHnn aTn:x aaHHhiX 6bmii Bbi-

qncneHbi saa'IeHHH Cog ft nepexoaoB Ha ypoBHn 84 Sr , I1aTeacnBHOCTH sace-

neHHSI ypoBJieti n 3Ha'IeHnSI Cog ft yKasaHbi Ha pn:c. 56. 

DnH cpaBa'eHHH Ha pnc. 5a ll306palKeHa_ cxeMa YPOBHeti ll30TOHa 82 Kr 
36 46 ' 

xopollio H3y'leaaaSI aBT<;>paMn: pa6oTI 10, 111. CTpyKTyphi HH3KoaaepreTn'Iec.:-

KHX B036ylKJleHHb!X COCTOHHHH ( E < 3 MaB) II30TOITOB H 82 Kr 
36 46 

HMeiOT MHOI"'O o6mero, Tio MOJlenii o6onO'IeK OCHOBHOMy COCTOHHIIIO COOTBeT-

,l, I< )6 -4 CTByeT KOH'I'nrypaUHH rrl f ~~2 ,( V ~g 
9

;
2 

) ._J ll XapaKTepHCTHKII 

I 77
"" 0 + , KBaHTOBbie xapaKTe_f:lnCTIIKJI rrepBoro B036yJKJleHHoro COCTOS!Hllll 

C 9HeprneH: 794 K9B IIpHI!liCb!B8IOTCSI II.0 aHanOI"'lili C 'IeTHO-'IeTHbiMH Hll

paMH aToti o6nacTn, T,e. I 
77 

2+. MynhTnrronhHOCTh THna E2 -nepexoaa 
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C aueprn:e.fi 875 K9B H OTCYTCTBHe nepeXOJla C ypoBHSI npn: 1769 K9B B OC

HOBHOe COCTOSIHHe I'OBOpSIT B nonb3Y xapaKTepHCTHK ~+ n:nn: 4+ JlnSI ypoBHSI 

c aneprn:efi 1786 Kan. Ha pn:c, 6a,6 noKaaana cHcTeMaTHKa aueprnfi HH3Ko

anepreT$eCKHX COCTOHHHfi C I TT = 2+(t) , 2-t(ll) ,3+ H 4+ B SIJlP.aX C Z = 3 8 

H N = 46, Tio 9TOH CHCTeMaTHKe cneJlyeT O:l!UIIlaTb Jlml ypOBHSI npli aHeprn:n: 

1768 K9B xapaKTepHCTHKH 4+ H npH 9HeprHH 1456 K9B - 2+, llnSI onpeJleneHHSI 

KBaHTOBblX xapaKTepHCTHK Jlpyrn:x ypOBHefi Heo6XOilHMO 3a HCXOilHbie npHHSITb 

KDaHTOBbie xapaKTepHCTHKH OCHOBHOI'O COCTOSIHHSI pacnalla:!OIUerOCSI Slllpa 84 Y , 

84 84 . 
EeTa-pacnall Y B OCHOBHOe COCTOSIHHe Sr He Ha6moJlaeTCSI 1 6eTa-pac-

nall na .yponellb c aneprHefi 1456 Kan (I " =2+ ) - nepnoro nopSIJlKa 

aanpemeHHSI ( fg ft = 7,8), n To npeMSI KaK 6eTa-pacnall 11a ypoBeHb c 

~neprn:efi 2808 KaB cornacno. nemPmHe fg ft = 5,88 paapernen. TioaToMy 

MO)I{HO npe)lnonar8Tb 0 'ITO xapaKTepHCTHKH OCHOBHOI'O COCTOSI!IHSI 
84 

Y 

pasHa 4-, 'ITO uaxollHTCSI B cornacnn c npaBHnaMH HopllrefiMa. llnSI ypoBHSI 

c aneprn:efi 2808 Kan xapaKTepn:cTHKH·Torlla paDHhl (4,5)-. 

8TH npennono)l{eHIISI ue npoTHnope<J:aT JlaHUbiM JlnSI JlpyriiX yponnefi, 

KOI'Ila anaqenHe fg ft = 6,8 llnSI 6eTa-pacnaJla ua ypoBeHb npH 1768 KBB, 

. B corimcn:n ·c cn:cTeMaTHKofi, npHneJlenuofi na pHc, 6a,6, H y'IHTbiBaSI auaqe

HHSI fg f.t , MO)I{HO ilpHilHCaTb ypOBHIO C a.~:teprnefi 2058 K9D KBaHTOBb!e XapaK

TepHCTHKH 3+. MynbTHnonbHOOTb TUna E 2 raMMa-nepexoJla c anepruefi 

465 K9B Me~y ypOBHSIMH C 9HeprHSIMH 3273 H 2808 K9B il03BOnSieT npHITHCaTb 

ypoBHIO 3273 K9B xapaKTepHCTHKH ·I 17 =( 4;5) -. C ypOBHSI npH auepriiH 

3202 K9B HllYT JlB8 raMMa- nepeXOila H8 ypOBHH 'C 9Hepi'HSIMll 2059 H 1458K9B 
+ . + 

C xapaKTepHCTHK8MH ( 3 ) U ( 2 ) 1 COOTBeTCTBeHHOo faMMa-nepeXOil8 B OCHOD-

HOe COCTOSIHUe C 9TOI'O ypOBHSI HeT, TI09TOMy MO)I{HQ npeJlnonaraTb 0 'ITO 
. . + 

KBaHTOBbie xapaKTepHCTHKH YP9BHSI 3202 KaB I " .. ( 3,4) • Tiony'leHHoe 

aHa'!eHHe nenii'IHHhi fg ft = 6,6 JlnSI 6eTa-nepexolla Ha yponeHb c anep

rn:efi 3202 Kan cornacyeTcSI c aTHM aaKniO'Ienn:eM, Auanorn'IHhiM o6paaoM 
+ 

MO)I{IIO npHITHC8Tb ypOB!IIO npH 3086 XapaKTepl!CTHKli ( 3,4) 1 
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06cy~enrre pe3ynbTBTOB 

84 
Ilony"leHHbie peaynhTaTbi o cxeMe pacnaaa Y B CO"leTaHMM C aaHHhl-

MH1 nony"leHHb!MH apyrMMH. aBTOpaMH ami coceaHHX "li:!THO-"leTHblX S!llep 
1
n03BOmi

IOT BbiCKaaaTh cneayiOIIIHe npeanono)KeHHSI o npnpoae ypoBHefi Hap a 
8 4 

Sr , 

YpoBeHh c aaeprnefi 2808 K9B MO)!(HO, no-BnanMoMy, paccMaTpMBaTb 

KaK aByX"l8CTH"lHOe COCTOHHMe C KOHifmrypaunefi (ITp t/2 , IT g
9

/
2 

) , 8 nonh-

ay TaKofi MHTepnpeTauim roBopHT paaperneHHbiH 6eTa-pa_cnaa. Ha 9TO'r ypo

BeHb c·o 3H8"leHHeM fgft "' 5,8, COCT8BlfSI!OlliHH 30% BCeX pacnaaoB M3 OCHOB-

HOrO COCTOSIHHSI 
8 4 

Y THna 4- (IT p t/<J V g 
9

/
2 

) • 

+ + 
He MCKlfiO"leHO, "'TO YPOBHH C 9HeprHHMH 1456 K9B ( 2 ) M 2059 K9B ( 3 ) 

Ta!9Ke nMeiOT qacTH"lHbiH xapaKTep. Mo>KHO npnnncaTb HM, aanpnMep, ~oH-

2+ ( ) 2 + ( )2 +( qmrypa+'UHM IT p t/2 , IT p a/2 lllfll ITp 3; 2 li 3 IT p t/2 ' IT f 5; 2 ) 

nnn 3 (IT P /'IT f I ) , cooTBeTCTBeHHO, TaK>Ke B03MO>KHbi npnMecn yKa3aHHbiX 
3 2 3 2 

KOHqmrypaUMH B BOnHOBbiX cjlyHKUHSIX 9THX ,COCTOSIHHH, IlOCKOlfbKY HeT raMMa

nepexoaoB C ypOBHSI 2059 K9B (3+) Ha ypoBeHb npH 1769 K9B (4+) M OTCIOaa 

H8 ~poBeHb np~ 1456 K9B (2+)
1

MO>KHO 3aKniO"ll!Tb 1 "'TO ypoBeHb llpH 1769K9B 

( 4+) UMeeT apyryiO "18CTH"lliYIO npMpoay 1 HanpMMep, C aByXHefiTpOHHOH KOIIcPU

rypauHefi (v g I )2, OaaaKo TaKoe o6'hHCHeHne HOCMT TOltbKO Ka"!ecTBeHHbiH 
. 9 2 

xapaKTep, M60 TeOpUS! "18CTU"1Hb!X COCTOSIHUH 9TOH o6naCTH Mallo paapa6oTaHa, 

TolfbKO B pa6oTe/ 15/ npHBOaHTCSI paC"li:!Tllbie aaHHb!8 anSI "18CTH"1Hb!X COCTOSI

HHH Tuna o6cy>KaaeMbiX Bbtrne, CxeMa ypoBHeii, nocTpoeaaaH no 9THM aaHHbiM1 

ae naxoaiiTcSI B cornacun c aKcnepnMeHTanhHO ycTaHoBneHHbiMM, TaK, nepBbiH 

B036y>KJleHHbiii ypoBeHb pacnono>KeH npM 1140 K9B BMeCTO 794 K9B, BTopor_o 
"'!- + 

ypoBHSI 2 li ypOBHSI 3 B paC"leTHOM cneKTpe B006llle neT, 

Ha pnc. 66 noKaaaHa aaBHCHMOCTb aaeprun nepBbiX Boa6y>KaeHHbiX coc

TOSIHMii OT "liiCna nefiTpOHOB · B Hapax C z "' 38, Bnaa;o, "'TO 9HeprHSI 9TH X 

ypoBHeti pe3KO B03pacTaeT no Mepe npM6nU)!(eHUSI K Hapy C MarH"leCKHM "lHC

noM N ·., . 50, a 3aTeM TaK >Ke pe3KO naaaeT, oTC) CBHaeTenbCTByeT 0 ee CHnb

HOfi 38BHCHMOCTII OT o6ono"le"!HOH CTpyKTypbl S!Jlep, l1HTepeCHO Bb!SICHIITb, 

MMeeT lfll CMny T8KOe 38KniO"leHl!e anSI COCTOSIHMit C BbiCOKMMH 3H8"18HHSIMH 

CllHHa H nono>KHT8nbHOj1 "leTHOCTbiO, llnH '9TOM uenH H3o6pa>K8Hbl Ha puc, 7 
- -· i" 

KpHBbie 38BMCHMOCTH pa3HHU 9HeprMti E'( 4 + ) - E ( 2 ) M E (2 +)- E (O'i-) KaK 
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lPYHKUHH OT N H z. HaKnoH rrepBoil: KpHBoil: OK83biBaeTcH MeHbiiie HaKnoHa 

BTOpoii, 'ITO roBOpHT 0 TOM, 'ITO B 'I~THO-'I~THbiX.Hapax aaHHOH o6naCTH 

.s~aep a$$eKTbi, Y'IHTbiBaeMbie MoaenblO o6ono'leK, ace M9Hbllle rrpoHBn.lllOT

CSI C B03p8CT8HHeM 3H8'1eHHSI CIIHH8 ypOBHeii/ 12/ •· 

06~HCHeHHe IIepBhlX B036ymaeHH.biX COCTOSIHHH C rronomHTenbHOH 'I~T-

HOCTbiO B p8MK8X lPOHOHHOH MOaenH, BHaHMO, Tome HeB03MOOKBO, EcnH pac

CM8TpHB8Tb ypoBeHb { 2+(1) K8K oaHOlPOHOHHOe COCTOSIHHe ll ypOBHH ( 2+(2)) 

+ 
H 4 K8K aByX$OHOHHbl9 COCTOHHHH, TO aonmeH Ha6n10aaTbCSI raMMa-rrepexoa 

C COCTOSIHHSIMH 4+ H 2+(2), TaK me, K8K B Slllpax 
82 

Kr /10/ H 
86

,Sr /16/ 

snecb TaKoro rrepexona HeT, 

. B rrocnenHee npeMH rry6nHKoBanHcb IIOIIbiTKn o6'bHcHeHHH', p.s~na yponaeil: 

'I~THO-'I~THbiX H "c$epH'IeCKHX" Hnep B paMK8X $eHOMeHonorH'IeCKOH MO)lenn 

KBas!IpoTaUHOHHbiX rronocl 13,14/. HeKOTOpbiMH H3 apryMeHToB, BbinBHHyThi~IH 
B rronbsy TaKoro rrpencTaBne_HHH, HBnHlOTCH: aHepreTH'IeCKHe, coo6pa~eHHH, 

rrocnenoBaTenhHOCTb CIIHHOB ll 'I~THOCTb ypOBHeil: I 77 = 0+, 2: • 4'" 0 6+ o••• 

nnH COC.TOHHHH C K = 0+ H I 77 = 2+ • 3+ • 4 + o••• .nnH K = 2+ • a TaK

me 3H8'19HH9 BepOHTHOCTH E2 -rrepexoaoB Memny ypOBHSIMH OllHOil: pOT8UH

OHHOii IIOnOChlo 

Mbi IIbiTanHcb rrpHMeHHTb rrpencTaBneHHe o 'KBas!IpoTauHoHHbiX rronocax 

K ypOBHSIM IIOnOmHTenbHOil: 

784 K9B (2+) H 1768.K9B 

UHOHHYIO rronocy C K = (t 

'I~THOCTH Hnpa 
8 4 

Sr • . 3necb ypOBHH 0 ( o+ ) • 

( 4+ ) MoryT o6pa30B8Tb OCHOBHYlO KB83HpOTa

• a ypOBHH 1456 K9B ( 2'" ) • 2058 ( 3 + ) - raMMa-

BH6pa~HOHHY10 rronocy C K = 2+ • He HCKnlO'IeHo, 'ITO yponeHb c aHeprHe,ii 

3202 K9B ( 4'1" ) TaKme OTHOCHTCSI K IIpenrronaraeMOH raMM8-BH6paUHOHHO:i1 

rronoce c K = 2+ • TaK K8K C 8TOrO. ypoBHSI Ha6niOll8lOTCSI TOnbKO rrepe-

XOllbi na ypoBHH aToif nonochl. Tio aHepreTH'IecKHM coo6pameHH.IIM cnenona

no 6bi ,onnaKo 
1
omHna1b, 'ITO TpeTli::i1 ypoBeHb TaKo:i1 rronocbi pacrronomeH B 

pa:i1one 6onee HH3Ko:i1 aHeprHH, Ha p!Ic, 8 Hso6pameHbi aTH nne rronocbi KaK 

84 82 /13/ 
lln.ll Sr , T8K H lln.ll Kr , EcnH IIPHIIHC8HHe KB8HTOBbiX 'IHCen K 

rrpaBHnbHo, Torna rrepeXOllbi Memny rronocaMH aonmHhi 6biTb saTpyaHeHbi, 

B CBSI3H C 9THM o6paiii89T Ha ce6.11 BHHM8HH9 TOT $aKT 0 'ITO B 060HX Slllp8X 
+ + 

IIpHBeaeHH8.11 BepOSITHOCTb raMMa-rrepeXOllOB BHyTpH IIOnOCbl C K = 2 (3 --> 

+ ( 2) + 
~ 2 ) 6onbiiie, 'leM nn.11 rrepexona c ypoBHH K = 2 Ha ypoBHH 
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C K"' 0+ (3+ -+ 2+( 1) ), llnsr OTHOlll9HlHI IIpf!B9Jl9HHbiX B9p05ITHOCT9il: raM

Ma-rrepexonoB Mbl rrony'!aeM R(2)-= B (E2; 3+ -+ 2+( 2))/B(E2;3+-2+(~.)),.96 

IIO cpaBH9HlHO C R (2) "' 67 B cny"<Iae 
82 . 

Kr, 0TH0lll9HH51 IIpHB9Jl9HHbiX Bepo-

5ITHOCT9il: raMMa...;rrepeXOJlOB C ypoBH£1 2 + ( 2) raMMa-BH6paUHOHHOil: IIOnOCbl 

Ha ypoBHH 2+ ( 1) H 0 + OCHOBHOil: IIOnOCbl paBHbl "' 180, llng 9THX )1{9 OTHO

lll9HH:il: 6binH rrony'I9Hbl B cny'!ae 
88 

Y H 
82 

Kr 'IHCna "'303 H 721 COOT-

B9TCTB9liHOo Do-BHJlHMOMy, yM9libiii8IOTCSI 9TH OTHOIII9HHSI IIO Mepe · 

ynaneHHsr oT srnep c sarronHeHHoil: o6ono'!Kofi (nnsr Cp8BH9HHSI H8IIOMHHM 1 

'ITO OHH non)I{Hbl M9HSITbCSI B rrpenenax OT 0,} no 6eCKOH9'IHOCTH nnsr 

CHnbHone<tJopMHpOB8HHbiX H c<lJepH'I9CKHX 51Jlep, COOTB9'l;'C'J;'B9HHO), 

B saKmo"<Ieane aBTOpbi Bbipa)l{aJOT 6naronapHOCTb rrpo<lJeccopy K,<P,AneK-
' ' 

caanepy n noKTopy Jl,K.DeKepy (3a rroneaHbie o6cy)I{Jl9HHsr n P .ApnhTY 3a 

, IIOMOIIIb IIpH IIpoaeneHHH H3M9p9HHH, 
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Ta6nnua I 

3HeprHll H OTHOCHT9JlhHbi9 HHT9HCHBHOCTH raMMa-nyqefi Sf Y 

Saeprnn Ey 0THOCHT9JJbHhie HHT9HCHBHOCTH I y 

Hawn pa6oT/ I/ pa6oT/ 21 pa6oT/,31 pa6oT/41 aawn 
ll8HHhi9 BHHble 

pa6oT/
11 

pa6oT/
21 

paooT/
31 

pa6oT/
41 

.465;!:.1 
603£1 
662:!:.1 
682:!:.1 
794:!:.1 
975;!:,1 

1040:!;_1 
1144;!:.2 
12~1 
1456;!:.2 
1503;!:.1 
1617;!:.1 
1657;!:.1 

_1711;!:.1 
- 1746;!:.1 

1764;!:.1 
2294;!:.2 

635;t.lx/ 

996x/ 

I000~4x/ 
1092:lx/ 

1113:1x/ 

1628:2x/ 

1870~2x/ 

453;!:.2 
590£.2 

660 15!,7 

-
795 - 760 770 
982 980 960 960 
1041:!:2 

10;!:.1 
10,3;!:.2,1 
16,5t_2,2 
5,9;!:.2,5 

100;!:. 
79;!:.6 
50;!:.12 

1,8;!:.0, 7 

100 
90+15 
50:±:15 

-
1270 
1470 .. - 1420 

1000 

1090 

3,0;!:.0,9 
3,8;!:.1,0 
7,6;!:.1,8 
1,75;!:,0,4 
2,;!:.0,7 

1,5;!:.0,5 
3,2;!:.1 

3;!:.1 
2,52;!:.0,3 

f.3 
~4 

2,4;!:.1 

4 

1,8 

2,8 

9;!:.3 
6;!:.2 

x/ nepH_OJl nonypaCU8Jl8 9THX nepeXO]lOB onpe]leneH He]lOCT8TO'IHO TO'IH00 U09TOMy· HX npnHa]lneJKHOCTb H30TOUy S< Y 

aenbaH cqHTaTb ycTaaosneaaoA nocToaepao. 



E y 

"' 465 

603 

793 

975 

Ta6naua 2 
Koa<I><!IHUHBHTbl KOHBBpCHH H MyiibTHIIOIIbHOCTH HBKOTOpbiX rrepexoAOB B 

OT~J'CHT, I ok ak a k TeopeT. 
OTHOCHT. aKcnep. 

10;!;.1 

10,35;!:.2 

100 

79;!:.6 

3000 

lOOO 

1000 

(I) 
E 1 Eo Ea M I Mo 

63;!:.1 (5,1;!:.1).10-3 1,12,10-3 
3,9.10"'"

3 
1,1 ,I0-2 2,47,10-3 8,4.10-3 

39;!:.6 (3,2;!:.1).10-3 . 5,9,10-4 I, 75,10-3 
4,6,10 

-3 
1,4.10 

-3 4,·10-3 

100 x/ 3,2.10-4 8,4,10-4 1,95,10-3 7,3,10-4 1,95.10-3 

61;!:.6 (6,3;!:.2) •. 10-4 2,1.10-4 5,1.10-4 1,06.10-4 4,65,10-4 1,15,10 

x/ 

("'l 
:. 

npHHliTO TeopeTHqecKoe 3Haqeane ~ng E2 

I 

\ 

S'f11CtV 

l l 
~:··~·. 

0 ··..~: "\·~:·:· 
WKev 

70'1-•711KIV 

I Y" 

l').) ""',.. ... 
"le•··'\.····'"" ..... 

. ··.... ..; .. 

100 a So -rioo 

Pac, I, CneKTp raMMa-nyqefl •• Y s o6naCTH aaeprali 460-800 Kas, a) H 6) 
OTHOCliTCll K I H 2 CepHliM H3MBpBHHil, COOTBBTCTBBHHO .. BTopag 
cepa>I··HaMepeaai! npoaaseaeaa 'lepea 2,5 qaca nocne nepsoli, 

1J.00 

-3 

84 Sr 
8! 4.6 

Ma 

2,55,10 
-2 

. -2 
1,02.10 

4,10-3 

2,4,10 
.3 

3aKniO'liBHHe 

0 
MynhTHCIOnbHOCTH 

E2 

E2 HIIH E3 

E2 

E2,MJ, E2+MI 
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1300 <J.RI fWIO 1~50 fSIJD 

CHANNEL IIUH&ER 

155D - 1150 
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17110 f7SIJ 
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