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TTonyqemre H0BbIX, 6onee rronHbIX H T0'fHbIX AaHHbIX O CBOHCT

aax 5!Aep cnylKHT KaK An£· rrpoaepKH COBpeMeHHbIX Teop11ii aT0MHoro 

£Apa, TaK H An£ AanhHeiiwero ux pa3BHTH5!, 'ITO rrpeACTaBn£eT 

co6oii OCHOBHYI0'3aAaqy 5!AepHoii CIIeKTpOCK0ill!H, 

HacTO£Wa£ pa6oTa £Bn£eTC51 'faCTbIO nccneAoaaHuii, rrpoao

Al!MhIX a O6beA11HeHHOM HHCTHTyTe 51AepHbIX uccneA0BaHJrii a ·,ily6-

He, no H3y'feH1110 pacIIaAa HeiiTpOHOAecp!!UHTHbIX H30TOIIOB 5!Aep, 

06paay10muxc51 rrp11 rny6oKoM pacmerrneHHH aonoTa rrpoToHaMH c 

3Heprueii 660 Msa Ha CHHXpOUHKnoTpOHe fla6opaTopuu 5!AepHblX 

rrpo6neM OIUH1. 

iluccepTaUH5! COCTOHT H3 BBeAeHH5!, ABYX 'facTeii H 3aKnIO

'feHl!51, B rrepaoii 'faCTH, C0CT05!Weii H3 Tpex rnaa, OIIHC8Hbl HCIIOnb-

30BaHHa51 arrrrapaTypa, MeTOAbl o6pa60TKH SKCIIepHMeHTanbHbIX pe

aynhTaToa, a TaKlKe crroco6hl rronyqeHH51 u rrpuroToaneH11£ paAuo

aKT!!BHhIX HCT0'fHHKOB. 

.Un£ uccneAOBaHii51 crreKTpOB KOHBepCHOHHbIX aneKTPOHOB 1!3y

'faBIIIHXC5! H30TOITOB OCMH5! l!CITOnb30Banucb 'feTbipe 6eTa-crreKTpo

rpacpa C ITOCT05!HHbIM OAHOpOAHbIM H MarHHTHblM rroneM, HMe10mue 

rrpu6opHoe paapeweHue 0,03., 0,05% rrpu caeTocune 0,02% OT 4 rr. 

OAHH H3 3THX CIIeKTporpacp~B IIOCTpOeH C y'faCTl!eM aBTOpa HaCT05!-

" 6. · 111 n · 6 men pa OTbl , Pl! H3y'feHHll lKeCTKOH 0 naCTH crreKTPOB KOH-

BepCHOHHbIX sneKTpOHOB HCITOnb30Banc5! TaKlKe 6eTa-crreKTpOMeTp 

C ABYXKpaTHOii ABOHHOii cpoKycupOBKOH rryqKa Ha yron rr,,/2 (rrp11-

6opHoe paapewemie 0, 15%, caeTocnna 0,25% OT 411 

Hee 1 HMIIICyTKtt), 
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CneKTpbI I'8MMa-nyqel!: H I'8MM8-I'8MM8-COBll81leHal!: H3Mepsi

nHCb Ha I'8MMa-cneKTP0MeTpax H cneKTp0MeTpax COBll81leHHil C 

nonynp0BOllHHKOBbIMH Ge (Li) -lleTeKTOp8MH. 11cnOnb30B8HHble lle

TeKTOpbl K08KCH8nbHOI'0 THna C 'IYBCTBHTenbHbIMxi o6'beM8MH 4,5; 

3 
6; 10; 13; • 30 H 33 CM HMenn paapeweHae 4 +- 6 KSB Ha nnHHH 

1332 KSB 
6° Co • ITpH H3y'leHHH cneKTpOB raMMa-raMMa-C0Bna

)leHnl!:, llnSI yqeTa C0BllalleHHl!: C K0MllT0H0BCKHM ¢oHOM llOll nnHH

el!:, 0/lH0BpeMeHHO CHHMancg cneKTP COBll8/leHHl!: C yqaCTK0M K0Mn

TOH0BCKOI'0 ¢oHa B6nH3H OTo6paHHOI'~ ¢oTOllHKa. TaK 'ITO 0TH0-

CHT.enbHble IIHTeHCl!BH0CTII K8CK8/l0B nepeX0ll0B, nonyqeHHble noc

ne BbI'leTa cnyqal!:HblX COBlla)leH11l!:, COBll81leH11l!: C KOMllTOHOBCKl!M 

¢oHOM II C yqeTOM s¢¢eKTl!BHOCTel!: KpHCTannoB, ll03B0n11n11 BbI6-

paTb npaBl!nbHbll!: BapUaHT CXeMbl pacnalla l!CCnellyeM0I'0 Sillpa. 

l13MepeH11e BpeMeH lK1!3HH B036ylKlleHHblX COCTOSIHl!l!: Slllep 

peHHSI np0B0lll!n0Cb MeT0ll0M 38/lepiKaHHblX raMMa-raMMa-COBll81le

HHil c ncnonb30BaH11eM llBYX Na J (_TI) -Kp11cTannoB. 

· npellnOJKeH MeT0ll onpe/leneHl!SI sHepr11l!: .K0HBepCIIOHHblX sneK

TpOH0B Ha 6eTa-cneKTporpa¢ax. B ST0M MeT0/le 11cnonbayeTCSI TO 

o6CTOSITenbCTBO, 'ITO 3aBl!Cl!M0CTb napaMeTpa (Hp > I 

lll!H8Tbl KOHBepCl!OHH0ll n11HIIII Ha ¢oTonnaCTl!HKe - b I 

OT Koop-

llnSI 38pS!lKeH-

HOA '!aCTl!UbI, llBIIJKyIUel!:csi B nonepe'IHOM 0/lHOpOllHOM M8I'HIITHOM 

none cneKTporpa¢a naHbiwa, on11cbIBaeTcsi ypaBHeH11eM r11nep6onb1. 

OKOH'l8TenbH8SI ¢opMyna llnSI onpelleneHl!SI SHepr11l!: KOHBepCIIOHllbIX 

sneKTPOHOB CBO)ll!TCSI K cnellYJOIUeMy: 

21[ n1B22-n2B~+(n2-n1)B12 ]½ ll E '"m c 1 + _.;,_...:;.._...:;..___;;_____;;__...:.._...:..__ - , 
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1,2,3 OTHOCSITCSI K Kan116poBO'IHblM n11HIISIM. 3TOT MeT0ll 
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Bbl'll!CneHl!SI SHepr1111 KOHBepCIIOHHblX sneKTPOHOB 06na1laeT cnellyJO-

,, Illl!MII npe11MyIUeCTB8Ml1: ee M0lKHO 'onpellenHTb, ecnn llaJKe Ha ¢0-

TOnnaCTHHKe HeT 6onbWOI'O 'll!Cna n11H11l!: KOHaepCHOHHblX"SneKTpo

HOB C 1!3BeCTHOll SHepr11el!:; OTil8/laeT Heo6X0/ll!MOCTb IlOCTpoeHIIH 

rpallyllpOBO'!HbIX KPIIBb!Xi TO'IHOC'.['b onpe1leneH1111 sHepI'llll IlOBbl

waeTCH '11 He 3aB11c11T OT 11aMeHeH1111 napaMeTpoa a o, b O n II 

MelKllY llBYMH OllbI~aMI!; "3Ha'll!TenbH; ( Ha n'opl!llOK) COKpamaeTCH 

BpeMH SHepreTl!'leCKOll o6pa60TKII cneKTporpaMM. 

BTopaH qa·cTb llllCCepTaUIIH, COCTOHIUilll 113 Ill!TII rnaB, IlOCBH-' 

IUeHa 11ccne1lOB8Hl!IO ·pacnalla KOHKpeTHblX Hllep '0CMl!H, a- TaK-

lKe CIICTeMllTIIKe· CBOllCTB· COCTOIIHl!ll He'!eTHblX "Hllep" peH1111; 

Pacnaf!. ,
181 

Os /2/. 

ITp11 113yqeH1111 cneKTpOB raMMa-nyqel!: II KOHBepc1rnHHblX sneK

TpOHOB, conpOBOlK/:talOIUIIX pacnall 1_05-M11HyTHOll 8KTIIBHOCTll 18 I Os. 

111leHT11¢11u11po~aHbI 6onee 130 y -nepexollOB. no Haw11x 11ccne-

lloBaH11ft 6binO ll3_BeCTHO n11Wb _11 Y .-IlepeXO/lOB, nn11 6onbllll!HCTBa 

y -:-nepeXOllOB onpe/leneHbl MynbTl!Il0nbH0CTI!. 

11ccnellOBanacb MHI'Kal! .o6naCTb I'8MMa-cneKTpa 2,,7-MIIHYT-

H0I'0 C0CT0HHIIH 1810s c 11cnonb30BaH11eM. IICTO'IHIIKOB, nonyqeH-

HblX nyTeM o6ny'!eHl!H n10Teu11eBOll Ml!WeHII ( B BIi/le ¢onbI'II Ton-

IllllHOll = 4 Mr/cM
2

) _IIOH8MII I I B B Te'!eH11e OllHOll MIIHYTbI. ITp11 

pacnalle 2,7-MIIHyTHOll aKTIIBH0CTII He Ha6n101lanocb HaKorrneHIIII 

105-Ml!HyTHOll 8KTl!BH0CTII 
181 Os. 

HaM11 BnepBbie 11ayqan11cb crreKTpbI raMMa-raMMa-coBna1leH11H 

105-Ml!HyTHOI"O COCT0IIHl!II 181 Os • ITp11 STOM "0T611pa10IUIIM" 

TJJ8KTOM Bb11len11n11Cb n11H1111 Kx ' y 145,0; y238,7; y242,7; 

y (786,0 +787 ,6 ) ; 'Y (827,0+831,5). ITp11 11ccne1loBaH1111 C0Bllalle

Hl!ll c Kx·-ny'laM11, KBaHTaMll y 145,0; y 238,7; y 242,7, Kp0Me 

06bI'IHOI"O cnoco6a 11cnonb30Banc11 TaKlKe pelKl!M C 38/leplKKOll 

150 HCeK. 

5 



,Ung nep11ona nonypacnana ypoaug 356,7 Kaa 181 Re 
nony-

'leno 311a'le1111e T ½ =( 96! 4) uceK. 

Haw11 11ccnenoaa1111g II CIICTeMaTHKa caolkTB COCTog1111fi gnep 

C 105 He'leTHblM ueaTpOHOM, a TaKlKe 11ccnenoaa1111g royJlCMIIJlTa
131

' 
181 

KOTOpblM npll pacnane 2,7;..MIIIIYTIIOH aKTHBIIOCTII Os 0611apy-

)Kel1 6eTa-nepexon ( rpa1111q11ag a11epr1rn no311Tpo11oa E =1750+200Kaa) 
au t. rp. -

T!ma au , 11 1111TepnpeT11poaa11 KaK n5~'\ ➔ p 514 (ypoaellb 

263 K3B 
181 

Re .), )lalO'T B03M0)1{110CTb npennonolKIITb, 'ITO 2,7-

MIIIIYTHOe COCTog1111e gangeTcg OCHOBllblM, a 105-MHHyTHOe - 1130-

MepHblM cocTog1111eM 181 Os • S11epr11g npennonaraeMoro 11a0Mep-

11oro nepexona ( l_:S 0,7% Ha pacnan) non)Kua 6hJTb MeHhWe 10 Kaa, 

TaK 'ITO nng a11epr1111 pacnana 105-MIIHYTHOro COCTog1111g 
181

0s 

B 181Re np1111~n11 Q = 3040+200 Kaa. 311aqe1111-g fog ft nng 

6eTa-pacnana Ha B036y)KJlellHble ypOBIIII 
181 

Re Bbl'IIICneHbl )lng 

TaKOH pa3HOCTII Mace. 
181 

· TTpennaraeMag cxeMa pacnana 105-M1111yT11oro cocToga11g Os 
. . 181 R . 

(p11c. 1) BKnID'laeT 29 aoa6yJKne1111b1X ypoauea · e , 15 11a 

IIIIX BBe)lellhl 11aM11. Bnepable IIHTepnpeTIIPYIOTCg COCTog1111g 787,6 

(3/2+ [402]·), 931,7 (1/2+l 402t -Q(22)1 ), 1108 (112-112 [530] ), 

1192 (3/2-1/2 [530] ) K3B, ,Ung OCTanbllbIX onpenenellbl KBaHTO-

BbJe xapaKTep11cT11K11, cpen11 IIIIX ypoBellb 2867 K3B OTnll'laeTcg Ma-

nhlM 3Ha'le1111eM l'og ft~5,3 , 803MOlKHO, 'ITO B 3TOM COCTOgllllll 

np!ICyTCTayeT np!IMeCb OJlHO'laCTll'IHOro B036y)K)lellll5l 3/2- [ 521 ] 

TaK KaK 6eTa-nepexon n 521 ➔ p 521 t Tllna au • • 

Pacna~s _!I 
183

*os /4/ 

Hane)KIIO 11ne11T11(jl11u11poaal1bl ?,7 raMMa-nepeXO)lOB (14 IIOBJ:,IX), 

aoa1111Ka10m11x np11 pacnane 
183 

Os , 11 40 raMMa-nepexonoa (30 

HOBblX), conpOBO)K)lalOl!lllX pacnan 183 *os , 'ITO CTano B03MO)KllblM 

113-3a nayx (jlaKTopoa: 

1. Bo acex npenapaTax, 11cnonb3oaa1111b1x np11 11ccnenoaaan11 

cneKTpoa raMMa-nyqeii:, npnMeCb cocen1111x 1130Tonoa ( 182 Os 11 
185 

Os ) He npeab1wana "' 5%, 

6 

I 
I 

·Tu= 10 qacoa) 
,2 

2. BcnencTa11e Toro, 'ITO pacnan 

npOHCXO)lllT II Ha OCIIOBHOe COCTog1111e 

1_83 * Os 

1sa0 s 
T \·f = 12 'lacoa) 

nocpeJlCTBOM y 170,7 (M4), IIHT6HCIIBHOCTII raMMa-nepeXOJlOB, 

B03H11Ka10l!lHX np11 pacnane MeTacra611nbHoro cocrog1111g, a nocneno

.aaTenhHO-aKcno1111poaaHHhlX cneKTpax y6hJBalOT 6b!CTpee, '16M llHTeH-
183 

cua11ocT11 raMMa-ny'leii:; conpoaoJKna10m11x pacnan Os. 

H3y'le1111e )KeCTKoii: 06nacr11 cneKTpoa KOHBepcHOHHhIX aneK-

Tpouoa na 6era-cneKTpoMeTpe r11na 2xrry 2 nano B03MOlKHOCTb 

onpen~n11Tb MynhTHITOnbHOCTII 6onbWIIHCTBa raMMa-nepexonoa, 

H3y'lellbl cneKTpbl coanane1mii: y -KBaHTOB C n111111gM11 - K x, 

y 114,4; y 167,9; y381,8; y851,0; np11 pacnane 183 Os II c y114,4; 

y 163,2; y484,7; y(1034,8+1041,3); y(ll02,1+1108,0) np11 

pacnane 18 3 *os. 

06Hapy,Kellllbie coanane110g y 381,8 C aHHHr11nguHOHllblMII KBaH

TaM11 nanH B03MO)KIIOCTb onpenenHTb non10 noa11Tpo11aoro pacnana 

Ha yponeHb 496,1 K3B paBHblM (0,09!0,03)% Ha pacnan. 0TCIOJla, 

npennonarag,- 'ITO TeOpeTll'leCKOe OTIIOW6HHe K/ 13+ ' paCC'IHTaH-

noe nng paapeweHHhIX nepexonoa, np116n11a0TenhHO coxpaugercg 

H nng nepexonon nepnoro aanpemeH11g (n 6241 .!..'!p 514t) nng non-
183 183 +40 

noii: a11epr1111 pacnana Os n Re nony'laeM: Q =(2040 _
25

)Kan, 

C npyror1 CTopoHbI, 113 aHan113a cneKTpa connaneHufI raMMa-Knau-

Toa c Kx -ny'laM11, nng a11epr0fl 6eTa-pacnana Ha ypoaeHb 2030Kaa, 

nony'laeM: n E~80 Kan. 3na•rnnHSJ fq:; ft nng 6era-pacnana na 

noa6y)i{Jl6llllble ypOBHII 183 Re Bbl'IIICneHhl )ln5l Q ::; 2110 K3B. 

B cxeMy pacnana 
183 

Os ( PHC, 2) BBeJleHbl Il51Tb HOBblX ypoa-

neii: 
183 Re CocTOSJH11e 2030 K3B (fog ft::;_5,3) !IHTepnpernpyeTcg 

KaK 'lneH TpexKBa3H'laCTH'IHoro MynbT1mneTa Ip 514 i n 624 T n 514.1 

1T + C KBan:i-onhlMH xapaKTep11CTHKaMI! I = 11 /2 • 

Ilpu pacnane 
183

*0s (puc. 3) noa6y)KJlaIDTC5l 15 cocrommii 

183 Re I H3 Hl!X 9 nnongTcg Har-,,rn anepBbie. YpoBHI! c a11epr0gM11 

599,1 (5/2-), 665,2 (1/2-) 11 828,4 (3/2-) K3B paccMaTpuBalOT

cg KaK 'lneHbl BpamaTen1;>Hoii: nonoCbl COCTOHHllg 1/2- [ 541] · 

CocTOHHl!e 878,4 K3B OT0)K)l6CTBngeTCH C raMMa-n116pamrnMH Tlma 

I 402 i - Q(22) l . Yponenh 1128 K3B 11nrepnpeT11pyercH KaK 
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HJWbCCOHOBCKOe. COCTOl!Hl!e 3i2- [-532;,] ,·, AHOManbHble ·sKCIIep11MeH

TanhHbie 3Ha'IeHl!ll poTaUl!OHHblX rrapaMeTpOB ·cocTOl!Hllll .,112 7 [541] 

( 1;
2 

/ 2 j · = · 4,3, KSB; . a . = 11,8) 061,l!CHllIOTCH ·cnri&HblM B3al!MO

!leilCTBl!eM Kop11on11ca MelK!IY ypOBHl!MII BpamaTenbHblX' rronoc coc

TOl!Hllil, 541.'.+ .11•532• (cM, p11c, 4),, 

18 5 
P aCIIfl.1! . Os 

• ppo~e_!leHb1 neTt1nhJihie_, 11ccnenoB,aH11~ crr~~TpOB raMM~-ny'lei! 

II I'aM¥a-I'aMMa-COBIIaJ:1eH11il. TTp11 1!3y'leH_IIII Ml!I'KOil O?naCTI! I'aM-: 

Ma-crreKTpa c rrqMoIUhIO, ,Si (Li) -crreKTpoMeTpa o6HapylKeH paHee 

He113BeCTHblii rrepexon y 55, 1. KpOMe TOI'O, YTO'IHeHbl IIHTeHCIIB-__ , 

HOCTII paHee 1!3BeCTHblX rrepeXOJ:10B, Ha OCHOBaHl!II KOTOpblX. C 6onb-

woi! TO'IHOC_Tb!O paCC'll!TaH 6anaHC l!HTeHCll~HOCTeii _I'aMMa-rrepe

XOJ:10B !IO ypOBHllM 
185 Re 11 ycTaHoBneHbl 3Ha_'leHl!ll fog ft nn11 

KalKnoro 6eTa-rrepexona. rrp11 pacrrane 185 0 
s 3Ha'leH11e fog ft~9,8 

!lnll 6eTa-pacrrana Ha ypoBe_Hb ?36 KSB HaXO!IIITCll B rrp_OTl!Bope'll!II 
. + 

c 1!HTeprrpeTau11eii STOI'O ypOBHll KaK 3/2 [402] , naHHoii B pa-

/5/ ' 
6oTe • OCHOBblBal!Cb Ha Cl!CTeMaTl!Ke CBOHCTB COCTOl!Hl!il He-

'leTHblX ll!lep peHl!ll ( CM, p11c. 6)' a TSKlKe orr11pal!Cb Ha pac'leTbl, 
. /6/ 

!IpOBe!leHHbie B pa6oTe ' ypoBeHb 836 KSB B03MOlKHO OTOlK!leCT-

Bnl!Tb c raMMa-B116pau1111Ma T11rra l 514 t - Q (22) l . Tor1-1a coc-

TOl!Hl!e 9/2- [ 514] nonlKHO pean1130BaThCll np11 3Hepr1111 240 K3B 

(p11c. 5). 

CBoiiCTBa He'leTHblX l!J:lep peH11ll 

Ha p11c. 6 np11BeJ:1eHhl 3KCITep11MeHTanbHO ll!leHTl!qJIIUIIPOBaHHble 

OJ:IHO'laCTll'IHbie II HepoTaUl!OHHO-KOnneKTIIBHbie COCTOllHl!ll ·He'leTHblX 

B 6 /6/ • 6 
ll!lep peHl!ll,. pa OTe 3Hepr1111 STIIX COCTOl!H1!11 blnl! Bbl'll!C-

neHbl C IICITOnb30B8Hl!eM BOnHOBblX qiyHKUllii IIOTeHu11ana CaKCOHa

Bynca !lnl! A=l81 . TTp11 cpaBHeHl!II 3Kcnep11MeHTanbHbIX qiaKTOB 

c Teop11eii Ha6n10naeTc11 Y!IOBneTBop11TenbHoe, cornac11e. CymecTBeH-

8 

\ 
V 

Hoe OTKnoHeH11e 11a6n10naeTCl! nl!Wb B cny'lae COCTOl!Hllll 3/2+[ 402 J 

TTo BCeil Bll!IIIMOCTII OHO CBll38HO C He)lOCTaTKaMI! CXeMLI OAHO

'laCTl!'IHb!X ypoBHeil CaKCOHa-Byaca. 

l,13 KOnneKTIIBHblX COCTOl!Hl!ii BO BCeX He'leTHb!X l!Apax peHl!ll 

o6HapylKeHhI raMMa-B116pau110HHhie cocTOl!Hllll T11na I 402 t - Q(22) I 

KaK Bll!IHO 113 p11c. 6, TeH)le!IUl!ll 1!3MeHeHl!ll 3Tl!X COCTOl!Hl!il OT 

ll!lpa K ll!IPY OTnl!'laeTCl! OT TeH!leHUl!l! OAHO'laCTl!'IHLIX B036y;K)le

Hllll. T aKall TeH)leHUl!ll BLI3Bana TeM, 'ITO 3HepI'11l! <pOIIOIIOB Q (22)' 

/7/ 180 182 . 1S4 1 86 
cornaCHO pac'leTaM , B 1!30T0IT8X \\ \\ , \\ \\ 

yMeHbWaeTCl! C yBen11'1eHl!eM .-\ • ·noaTOMY !! C0CT0l!Hllll 

402 t - Q(22) I B C00TBeTCTBYIOIUIIX l!Apax peHl!ll Be/lyT ce6l! 

aHan0I'!!'lH0, 

3KCIIep11MeHTanbHL1e 311a'lel111l! rrapaMeTpa pa3Bl!3UBl1Hl!ll )lnl! 

COCT0lll!Hll l /2 + [ 411 l B He'leT!lb!X ll)lpax peHl!H HaX0l\l!TCll B 1111-

TepBane -0,87'S_a 'S.. -1,16, Y'leT Baa11MoneiicTB!!ll Kopwom1ca Me;K-

ny yp0BHHMH BpamaTenhHL1X rronoc op611Taneii 541, 11 532 • nn11 

rrapaMeTpa "a" C0CT0llflllll 1/2- [541] B 181 Hr I! 1s,1 11 ,. IlpHB0-

illlT K 3Ha'l~Hlil!M 4,2 II 3,8 C0OTBeTCTBG!IH0. 3n1 3H8'1GllH5l ',1,, 

HaX0Al!TCll B cornaCHH co 3Ha'!e1rnm,rn, Bhl'lHcneHHLIMH C no

M0IUblO B0nH0Bb!X <pyHKUHII IJ0TeHUHaJia CaKCOHa-Bynca l1Jl51 -\ = 18 l 
/8/ 

B pa6oTe I rae llpli f3 20 = 0,21 H f3 40 = -0,04 II0Jiy'leHJ,I: 

a =-1,2 nnll C0CT0llHHll l /2+ [ 411 l I! 'a = 4,4 am1 C0CT0l!Hll51 

1/2- [ 541,J • 

<l>aKTOpb! aaaep;KKH !IO H !!ilbCCOHY AJ!H M2-rrep eXO!I0B B He

'leTHbIX llilpax peHHH, C0BepwaIOIUIIXCll MelKny C0CT051HH51MH 

9/2- [ 514 J 11 5/2+ [402] , paBHLIG f' H =0,4+-0,6, cn11neTGJibCTBy-

10T 06 Yil0BJleTB0pHTenbH0M OIIHC8Hl!II BepOHTHOCTell 0ilH0'l8CTH'I

HblX rrepeX0A0B B o6o6meHHOll M0!I0JIH 51/lpa npn llCII0Jlb30B8HllH 

Hl!JlbCC.OHOBCKl!X 'PYHKUHH, 

9 



PacrraJ! 
182 

Os /9/ 

Pacrran 
182 

Os corrpoBO,KJlBeTCH 34 raMMa-rrepexonaM11. Llo 

HBWIIX 11ccne;.lOB8HIIM 6bli10 H3BeCTHO acero 5 l'BMMa-rrepeX0AOB. 

l1aMepem1e HeKOTOpb!X KOHBepCIIOHHbIX mIHHil Ha 6eTa-cneKTpOMeT

pe rn/2 aano B03M0)KH0CTb CK0ppeKTHp0BBTb HHTeHCHBHOCTII nHHllll, 

113MepeHHblX C IIOMOillb!O 6era-cneKTporpaqioB. Bcne)lCTBHe 3TOI'O 

ynanocb O/lH03HaqHo onpenenllTb MynbTIIIIOnbHOCTII 6onbWIIHCTB8 

l'BMMa-rrepeXO/lOB. 

11ayqeHbl cneKTpbl COBIIB/leHHil l'8MM8-KB8HT0B C nHHIIHMII 

- Kx; y130,8; y180,2; y263,2; y274,3; y509,9, ITp11 11ccnenoaa-

HIIH COBII8AeH11ll C Kx 'y 274,3 II y180,2 HCIIOnb30BancSI T8K)Ke 

pe)KIIM C 38/lep,KKOil 150 II 370 HCeK. ITp11 aHan11ae cneKTpa COBIIa

)leH11ll l'8MM8-KB8HTOB C Kx -nyqaMII 6bii10 o6Hapy,KeHo 38Hll)Ke

Hlle IIHTeHCIIBHOCTII COBIIaAeH11ll ( Kx) (y 216,9), qTo, oqeBilAHO, 

CB5138HO C Manoll 3Hepr11ell, /l0CTYIIHOll np11 pacnaae 
1820s 

RB 

ypoBeHb 727 KSB 182 Re I! COOTBeTCTBeHHblM yMeHbWeH11eM Bep051T-

HOCTII K -38XB8T8 Ha 3T0T ypoBeHb. OTC!OAa, An51 3Hepr11ll 6eTa-
+30 

pacrrana Ha ypoBeHb 727 KSB rronyqaeM: /'1 E = ( 120 _ 
10

) Ksa. 

TaK11M o6paaoM, aaaqeHIIH fog f l JWH 6eTa-pacnana Ha aoa6y)K-

AeHHbie YPOBHII 
182 Re Mb! Bb1q11cnsm11 nnH pa3HOCTII Mace 

182 
Os 

182 * +30 
II Re Q = (850_:

10
) KSB, 

11aMepeHbl rrepllO/lbl rronypacrrana HeKOTOpb!X B036y)!{JleHHblX 
• 182 /10/ . 

ypOBHell Re , 3HaqeH1151 KOTOpbIX IIpllBOA51TC51 B CXeMe 

pacnana 182 Os • ITp11 pacnane 182as ( pllC, 7) B036y)KJl8!0T-

CH 10 ypOBHell 182 Re ' 5 1!3 KOTOpblX BBe)leHbl HBMI! anepBbie, 

Bo M_HOI'IIX cnyqa51X O/lH03HaqHo orrpeneneHbl KBBHTOBbie xapaKTe-
182 

p!!CTIIKII B036y)KJleHHbIX COCTOHHIIIl Re ' KOTOpb!M IIpllIIIICbIB8-

!0TC51 Ha116onee Bep051THble npOTOHHO-HellTpOHHble KOH!pl!l'ypau1111. 

OcHOBHbie peaynbTBTbl 11ccnenoaaH11ll, 11ano)KeHHbie B /lllCCep

TBUIIII, 6hm11 nono,Kem,I Ha XVIII-XX e,Kel'0/lHbIX coaemaHIIHX rro 

SIAepHoll cneKTp0CKOIIl!I! 11 crpyKType BT0MHOI'0 H/lpa (1968-1970rr.), 

6 
/1,2,4,9,10/ 

a T8K)Ke orry n11K0B8Hbl B rreqaT11 

10 
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532 •• a - B enyqae OTeyTeTBllSI B3allMO,lelleTBllSI KopllOllllea, 
6 - B enyqae B381lMOJ:lelleTBllSI KopllOllllea. ITpll paeqeTaX rrpllHllMa
nlleb. ene,1y1011me 3HaqeHllSI rrapaMeTpoB·: a = 3,8; ft 

2 /2J =15 K9B; 

<[541] 1/2 IJ - lfo32]3/2>=5 ; B - 9KerrepHMeHTanbHO ycTaHOBneHHbte 
ypoBHH. B enyqae a) H" 6) ypoBHSIM 1/2 yenoBHO I1pHI11leaHa 
9HepI'HSI 665 K9B. 
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