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1. BBeneaHe 

ilenbiD H8CTOBillBI pa50Thl HBHnCH DOHCK H30M9pHhlX COCTOBHHI B Bnpe 

123 Cs • Bo3MOlKHOCTb cymecTBoBaHHH H3oMepaoro (E3).nepexona B aToM 

Hnpe npenCK83b!B8IDT T90p9TH'l8CKH9 paC'li:!Tbl/ 1/, no 8THM paC'l~TaM T8KOI 

nepexon CBH38H C HanH'lHBM OTpHU8TBnbHOI paBHOBBCHOI ne~OpM8UHH OCHOB

Horo H HH3KoneJKaillHX cocToHHHI B Hnpe 123 Cs • Hano 3aMeTHTb, 'ITO 

HMBIDWHBCH 8KCD9pHMBHT8nbHbl9 naHHb!B 0 cymecTBOB8HHH OTpHU8TBnbHOI 

paBHOBBCHDI ne¢opM8UHH 

orpaHH'lBHb/2,3/ • 

Hnep B o6nacTH 50 < Z 

2. MeToAHKa aKcnepwMeHTa 

N < 82 B9CbM8 

l13MepeHHB npoBonHnHcb npH rroMDillH Ge( Li) - neTeKTop/ 
21 

H {3 -crreKT

poMeTpa/4/, pa6oTaromHx aa rry'IKB UHKnoTpoaa TH)I(enhiX HOHOB, llnB Hccne

noBaHHH xapaKTepHCTH'lBCKoro peaTreHOBCKoro K - H~ny'leHHH Hcrronb3oBan-

cH Nai(Tl) neTeKTOp
1
TaKJKe pa6oTaromHI aa ny'lKe, l13y'leHHe pacnana 

123m 
H30Mepa Cs OCyillBCTBnHnOCb IlpH HMilynbCHOM o5ny'IBHHH TOHKHX MSTan-

nH'lBCKHX MHillBHBfi H3 cepe5pa-109 ( 
109 Ag - 97%) H SCTBCTBBHHOrO HHnHH 

( 
115 In - 96%). 
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3, 3KCJieP'1M0HT8JlbHh!e pe.3V.iibTI1TJ,I 

OpH o6ny'leHHH r .. uuueHH H3 115 In HOH8Mil 12 c ( E r = 82 J'vbe) It ~111-

llleHil H3 
109 Ag HOHaMu 

1 ~ 0 ( E 0 = 70 M 9B) Hat'l.QeHo ase 6ntCTpo pacna-

aaJOUIHXCH nHHHH ( T , = 1,5-2,0 ceK) c E = 63 KsB n E = 95 KSB, 
lj2 y y 

( pHC, 1), AHHHrHmiUHOHH811 llliHHII ( 511 K9B) 1 KOTOp811 Ha6monaeTCSI B y -cllel<T

pe1 He HMeeT KOMIToneHThl c T1/ 2 "' 1,5 ceK, 

ilnH H.QeHTH¢HK8UHH M8CCOBOrO 'lHCll8 S!.Qp8 1 B KOTOpOM H86ll!OD8!0TCSI 

H30MBpHble nepeXO.Qbl1 HCcnenoB8ll8Cb (ITO llHHlfH 95 K9B) ¢YHKUHSI B036yM

.QeHHSI ( p!iC, 2). no ITOJ1Q)KeHH!O ee MaKenMyMa .QllSI peaKUHH 109 Ag 18 0, xn) ! 27-xcs 

( 

ITOllY'l8!0TCSI ene.Qy!OUIHe 3H8'leHHSI .QllSI _x_ = 
X 

(3 ,..---X= 3 

E _f 
exclt. f,.,l Bin 

X 

10,3:!:_1,3 M9B, 

X= 4: -f-- = 5,5:!:),0 MsB, 

X= 5: ~ = 2,2+0,8 M9B, 
I: -a 

/5/ 
(eM, ) : 

0TC!O.Q8 cneayeT, 'ITO HMeeT MeCTO peaKUHS! 109Ag ( 18 0, 4n) 123 Cs , 

ilanbHeM!UHM ITO.QTBepM.QeHHeM 9TOrO pe3y.TibT8T8 S!BllS!eTeH: 

--1) l1ccneaoBaune peaKUHH 
115 In( 12 C,xn) 127

- x Cs . Xoa <jlyHKUHH 

B036y>I{}leHHSI (pHe, 3), H3y'leHHbiH 110 .TIIHIHH 95 K8B1 eOBITanaeT e XO

.QOM <jlyHKUHH B030YM.QeHHSI .QllSI llHHHH 98 K9B1 KOT0p8S! CBSI38H8 C 

+ 123 /6/ ~ -p8CIT8.QOM OeHOBHOrO CoeTOSIHHSI S!.Qpa Cs , 

2) l1ccne.QOB8HHe ITepeKpeeTHbiX peaKUHM, l13y'leHne peaKUHM 

Cd( 12 C,xn) Xe 1 Cd( 10 B,xn) 

C 9HeprHSIMH 63 H 95 K9B 

1 B KOTOphlX He H86ll!O.Q8llHCb llHHHH 

T 1/ 2 = 1,6 ceK), ITOJlTBepM.naeT, 'ITO 

H80ll!O.Q8eMbie H30MepHbJe eOCTOSIHHSI He MoryT B030y>I<il8TbeSI B peaK-

UHHX (HI ,px n) H (HI ,a x n) , ITpHBQ.QHlliHX K o6pa3oBaHHJO H30-

TOITOB 121-12a Xe H ttR-120 1 • 

3To 03H8'!8eT, 'ITO OOHapyMBHHOB li30MBpHOB COCTOSIHHe 1 ITO Been BBpOS!THO

CTH1 ITpHH8.QlleMHT S!.Qpy 
123Cs 

PaciTaa H3oMepuoro eoeTOHHHSI n Slape 
123 Cs Oblll TaKMe ncenenonaH 

ITp!i HOMOIUH ~ -ciTeKTpoMeTpa, B CITeKTpe 9neKTpOHOB BHyTpeHHeii Konsep-
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eHH ( pHC, 4) 1 H3Mepe!IHOM B .QH8II830He OT 36 .QO 154 K9B1 H8M.Q8Hbl llHHHH 

571 2;!:_0,4 H 59,5;!:_0,5 K9Bj 90,5;!:_0,5 K9Bi 94,8:!:.0,6 K3B1 KOTOpbi8 HHTeprrpeTH-

py!OTCSI K8K L 63 ; K 95,5 i L 95,5 ; M 95,5 COOTBeTCTBeHHO, nepHO,l.l 

rronypacrralla, H3MepeHHbiM no nHHHSIM Lin ; K 95,5 i L 95,5 paeea , 
1,60±_0, 15 CeKi 1,55;!:_0, 15 C8Ki 1,55;!:_0,15 eeK eOOTB8TeTB8HHO, 3TO SIBllSI8TCSI 

.QOK838T8llbCTBOM TOr0 1 'ITO o6a y - rrepexoaa ( 63 H 95 KaB) CBSI38Hbl 

C O.QHHM H TeM )1{8 H30M8pHbiM COCTOSIHH8M, KpHBbi8 p8CII81l8 IIpHB81l8Hbl 

Ha pnc, 5, 

l13 y - CIT8KTpa, a T8KM8 H3 CII8KTpa aneKTpOHOB BHyTpeHH8M KOHBep

eHH OITpeaen8Hhl OTHOlli8HHSI HHTeHeHBHOCTen: 

Iy(95) I ly (63) =2,9:!:.1,0; I ef (1..63) lief ( K 95} = 1,6;!:_0,5, 

ilnSJ nHHHH 95,5 KaB oiTpeaeneuo OTHorneHHe aK I a L = 2,5 :!:. 1,0, CpasHeHHe 

aKciTepHMeHTanbHoro OTHOllieHHH aK I aL e pae'leTHbiMH senH'IHHaMH ( Ta6n,l) 

npHBO.QHT K BbiBO.QY1 'ITO ITepeXO.Q e 3HeprHeM 95,5 K:iiB MOMeT HMeTb MYllbTH-

ITOllhHOCTh M 1 + E 2 ; E2 ; M3 , ilpyrne B03MOMHOCTH Mbl HCKll!O'IHllH 1 

HexoaSJ: H3 senH'IHHbi OTHOlli8HHSI a K I a L ! nn6o H3 aua'!eHHM apeMen MH3HH 

( Ta6n, 1), 

Ey 

95,5 

K3B 

6-'J 
K3B 

Ta6nnua 1 

TeopeTH'!eCKHe 3H8'1eHHSI OTHOUJeHHII a K / aL 

H KO~HUHeHTOB BHyTpeHHell KOHBepCHH a I 

B3stTbi H3/7/, OnHonpoTOHHbie BpeMeHa JKH3~1H 
BallcKon¢a, B311Tbi H3/8/ 

El E2 E3 .E4 ~11 

aK/aL 7,4 2,2 0,5 0,1 7,5 

llllSI llHHHH 95 K3B 
lll1SI 11HHHH 63 K3B 

T ~; (s.p.) ,no oueHKaM 

\12 M3 M4 

4,8 2,1 0,9 

T~;(sp) 2,4.10 
-7 6,10-7 

0,7 7,10
5 

1,2.10-
11 

1,4.10-6 17 2,3,10 

UL 0,09 4,2 181 5000 0,39 to, t 266 6500 

-7 -6 T ~; (sp) 1,4 
6 

2,1.10-
11 -6 5,5,10 1,4.10 1,5,10 2,4,10 46 8,8,10 

7 

7 

Ha OCHOB8HHH OTHOlli8HHSI HHTeHCHBHOCT8M y -ny'leM H 3ll8KTpOHOB KOH

sepeHH OblllH e.Q8ll8Hbl OU8HKH Ko9<jl<jJHUH8HT8 BHyTp8HH8M KOHB8pCHH aL .QllSI 

ITepexoaa c aHeprnen 63 K9B . (eM, Ta6n, 2), TeopeTH'IeeKHe senH'IHHbi Ko9<jl

<jlnuneHTOB IIpHB8.Q8Hbl B T80ll, 1, 

5 
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Ta6nHua 2 

MynhTHnonhHOCTb aL(63) M ynhTn nonbHOCTb IKX/Iy(95) 
nepexona 95 KsB nepexona 63 KSB 

Mi+E2 nnH E2 2-10 El+M2, M2 3,4 -13,3 

~Il+E2,E2 2,0 -2,9 

M3 100-420 E3 55 

M3 130 
----

llnSI orpaHH'IeHHSI B03MO)!(HOrO Ha6opa MYJibTHIIOJlbHOCTeii H3y'!aeMbiX rrepe

XOJlOB 6bmo H3MepeHo peHTreHOBCKoe K -H3ny'IeHHe ( pHc. 6) H onpeaeneHo 

oTHoiiieHHe HHTeHcHBHOCTH K X -nyqeJ:t K nHHHH 95 K9B (IKx/1 y (95) • 2,5 ) . 

CpaBaeaHe nony'ieHHoro pe3ynbTaTa c pac'!l'!THhiMH BenH'IHHaMH IKx/ I y(95) 

( Ta6n. 2) rrpHBOJlHT K BhiBOilYo 'ITO rrepeXOJlhl 63 H 95 K9B HMeiOT MyJibTH

IIOJlbHOCTb Ml + E2 ( HnH E2 ) • MaKCHManbHaSI rrpHMecb H3ny'ieHHSI Ml MO)!(eT 

aocTHrHyTh • 60%. He6onhiiiaSI aHeprHSI nepexoaoB H B CBSI3H c 9THM He

Bo3MO)!(HOCTh Ha6maJleHHSI ( IIpH IIOMOUU'l Ha!llel:t 8IIII8paTypbl) nHHHH K63 

38TpyJlHSI9T 6onee TO'IHOe OIIpeaeneHHe MynbTHIIOnbHOCTH rrepeXOJlOBo 

3aMeTHM 1 'ITO B CIIeKTp8X1 KOT0pb19 Mbl HCCn9JlQB8nH B JlH8II830He 

oT 40 K9B ao 2 MaB, He aa6ni0Jlanocb apyrHx nHHHJ:t, KpoMe 63 H 95 KaB. 

4. 06cymneHHe pe3ynbTaToB 

111 
Pacq~Tbl n.ApceHheBa, A.Co6H'i9BCKoro H a.conOBbeBa 

71 /2+ 128 
B810T CIIHH I • 5 JlnSI OCHOBHOrO COCTOSIHHSI S1Jlp8 Cs 

rrpeacKa3bi

H 171 
- 11/2-

Jl.TISI rrepBoro B036y)!(Jl9HHOrO COCTOSIHHSI ( E exc = 50 K9B) i o6a 9TH COCTOSIHHSI 

HMeiOT oTpHUaTenhHYIO ae!flopMaUHIO £0 .. -0,25 . CneaoBaTenbao, corn·acHo Te

opHH Q)!(HJl89TCSI H30MepHbiJi rrepeXOJl THII8 E3 ( llff-+ 5j2+) . 3KcrrepHMeHT8Jlb-

123 
Hble Jl8HHbie rOBOpSIT 0 CyuteCTBOB8HHH B SIJlpe Cs H30Mepaoro COCTO-

SIHHSI c T~ = 1,6 ceK H aayx y - nepexoaoB THrra Ml+E2 (HnH E2 ). 

lla)!(e eCnH 6bi Ha6niOJl89Mbie H8MH }' -rrepeXOJlbl HM9JIH MynbTHIIOJlb}lOCTb 

6 

,II' 

il 
I 

""'-~ 

E2 , To, no oueHKaM BaikKon!fla (eM, Ta6n, 1) 
1 

apeMSI >KH3HH JlOJI)!(HO 6bino 

6bl 6b!Tb IIOpS1JlK8 10-6 CeK, 3TO MO)!(eT 03118'i8Tb 1 'ITO CyUieCTByeT He Ha-

6JIIOJl8eMbiM aaMH y -rrepexoa, KOTOpbiM orrpeaenSieT apeM SI )!(H3HH, Ero 

aaeprHSI JlOJI)!(I!a 6biTb < 40 KaB, 3KcnepHMeHTanbHOe 3Ha'!eHHe nepHoaa 

rronypacrraaa aaXOJlHTCSI B cornacHH c nepexoaoM THna E3 • 

llpyrofi B03MO>KHOCTbiO SIBJIS!eTCSI CyiiieCTBOBBHlle 38IIpeTa IIOpSIJlKB 10 6 X. 

B03M0)!(110 1 'ITO OH CBSI38H C H3MeHeHUeM tjlopMbi S!Jlpa. 

0JlH03Ha'!Hoe peiiieHHe Borrpoca o npHpoae o6aapy)!(eHHoro H3oMepaoro 

COCTOSIIIHSI Tpe6yeT JlOIIOJIIIHTeJibllblX 9KCIIepHMeHTOB, 

B 38KJIIO'IeHHe aBTOpbl Bbip8>K810T 6naroaapHOCTb aKaJleMHKY r.H,ct>nepo

BY 38 IIOCTOSIHHbiM HHTepec K pa6oTe1 rrpo!fl, B,f.ConoBbeBy, ll.A,ApceHheBy 1 

A.Co6H'!eBCKOMy, n.A.ManoBy 38 o6cy>KAeHHe pe3yJibTaToB, rpynne 9KCrrny

aT8UHH UHKnoTpoaa 3a o6ecrreqeaHe xopoiiieii pa6oTbi ycKopH'!'enSI Y -300 H 

Y ,XareMaHHy sa H3MepeaHe crreKTpa c noMOUibiO Nal ( Tl ) - aeTeKTopa, 
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PHc, 5, KpHBbie pacnana, H3MepeHHbie no JJHHHSIM L63 , K 95 , L95 • 
PeaKUHSI - I 

15 In( 12C, 4n pam Cs . 
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