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123 126 
PacnaA paAio10aKT~-tBHbiX fiAep Xe I T 1/r 2, 08 4/ 1o1 Xe 

/T112 = 17 4/ 11CCJ1eAOBai1CJ'I 6 pa6oraxft•2 1 11 AP·* 1-1/8-6/ 1o1 AP~, 
cooreercreeHHO. Bo ecex yKa3aHHblx pa6orax lo1CCI1eAOBaHio1J'I npoeo
AI1I111Cb rnaBHbiM o6pa3oM MeTOAaMI1 Y -cneKrpocKonl-111 1o1 yy -coena
AeH11a:i. B pa6orelsi 113Mepf!Illo1Cb cneKTPIII ey -coenaAeHI-1.:1 ( 125Xe ). 

8 KOHe4HOM lo1Tore 6b1J111 nocTpOeHbl AOCTaT04HO nOJlHble CXeMbl 
pacnaAa 123• 125 Xe. TaK, e/2/ B cxeMe pacnaAa 123 Xe pa3MellleHo 
1Q3 nepexoAa 113 108 Ha6n~AaeMblx, a B cxeMe pacnaAa 125Xe 
e(6/ 113 42 nepeXOAOB Hepa3MellleHHb1Mio1 OCTaJ111Cb TOilbKO 5, CYMMap
HaJ'I 11HTeHCI1BHOCTb KOTOpblx He 6onee 0, 1% Ha pacnaA 125 Xe. OA
HaKo, HeCMOTpJ'I Ha cpaBHI1TeJ1bHy~ nOJlHOTY nocTpOeHio1J'I CXeM pac
naAa 123, 126 Xe, KBaHTOBble xapaKTepi1CTI1KI1 6biJ111 onpeAeileHbl TOilbKO 
Ailfl HeCKOJ1bKI1X HI1*Hio1X B036Y*AeHHbiX COCTOJ'!Hio1a:i 123 • 125 I, nOGKOJlb
KY 6b1J111 113BeCTHbl MYilbTHnOJlbHOCTI-1 TOilbKO MJ'IrKio1X y-nepeXOAOB, 
HeKOTOpaJ'I lo1H~OpMa~lo1R 0 Cni1HaX BepXHI1X B036Y~AeHHbiX COCTORHI-1.:1 123

•
125

1 6blna nony4eHa a peaK~Io1RX ( 3He, d)/7,8/, OAHaKo eo 
MHOrl1x CJ1y4aRX AaHHble o6e1o1x pa6or npOTHBOpe41o1Illo1 APYr APYrY 1-1,

1 KpoMe roro, Aa*e B cny4ae 1o1x cornac1o1R, AI1R 3aKI1~4eHio1R o 4er
HOCTio1 COCTORHI1a:i He XBaTaJlo 3HaHI1a:i MYilbTHnOJlbHOCTea:i Y -nepe
XOAOB, C ~eJlb~ onpeAeJ1eHio1J'I lo1 YT04HeHio1R KBaHTOBbiX xapaKTeplo1CTio1K 
BepXHio1X B036Y*AeHHbiX COCTORHI-1.:1 123• 125 I Mbl npeAnPio1HRillo1 113Me
peHio1R cneKTPOB 3JleKTpOHOB BHyTpeHHea:i KOHBepCI-111 /38K/, B03Hio1-
Ka~llllo1X np11 pacnaAe 123• 125 Xe, B A1-1ana3oHe 3Heprl1.:i or 11 0 
AO 1200 K38, 

H3MepeHio1R npoBOAio11111Cb Ha ~-cneKrpoMerpe c &(Li) -AeTeKro
POM, noMellleHHbiM B OAHOPOAHOe MarHio1THOe none/9~Paspewa~lllaR 
cnoc06HOCTb cneKTPOMeTpa B HaW11X lo13MepeHio1RX COCTaBJlRJla B cpeA
HeM 2,5 K38, nony4aeMaR 3Kcneplo1MeHTaJlbHaR HH~OpMa~I1R o6pa6a
Tb1BaJ1aCb Ha 3BH 11MHHCK-2 11 /npeABaplo1TeilbHbla:i 3Tan/ 1o1 Ha CDC-6500. · 

Pe3yi1bTaTbl lo13MepeHio1a:i cneKrpoe 3BK np11 pacnaAe 128Xe 11 1 2~e 
npeAcrasneHbl a ra6n.1 11-2, cooreercraeHHO, B ra61111~ax npi1BeAe
Hbl He ace nepexoAbl, B03HI1Ka~111He np11 pacnaAe 123, 125 Xe, a ronb
Ko npORBI1BWI1eCR 8 HaWHX cneKTpax 38K, 

AnR pac4eroa K03~1o1~HeHTOB BHyrpeHHe.:i KOHBepc1o111 /KBK/ y
nepexoAoT2~Ha4eHio1R I y A"fe 1231 HCnOJ1b30Baillo1Cb 113 pa60Tbl /2/, 
a AI1R I - 113 AaHHbiX s/. CBR3b wKan ly 1o1 18 AI1R pac4eroa 

*Mill He nplo1BOA1o1M CCbiilOK Ha 6o11ee paHHio1e pa60Tbl no cpaBHeHI1~ 
chi 11 /a/. 
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Ta6JIHL\a 1 
Ta6nHL\a 2 

193 
,UaHHbie o raMMa-nepexoAaX npu pacnaAe - Xe 

125 ,UaHHbie o raMMa-nepexoAax npu pacnaAe Xe 

Er<4Et/2/ ~OOJI •. 're<4Ie) ~l.l.y>/2/ o(;<~>·ro3 Mym.'l'. 
KSB 

148,9(2) { K !00,0(34) ( IOO 320(20) I { E2 

M 5,46(30) \ 17 ,5(!5) ! 

178,!(2) { L 1,70(5) { !7,9(25) : { 
30 5(!5) I MI 

M 0,365(22) ' 3,8(7) : 
! 

l 
K I ,50(5) ·1 27(4) il 

330,2(2) I L 0,!74(!0) I 17,5(!0) 3,2(6) : MI 

M 0,039(6) · 0,70(I2): 
I 

474,2(2) K 0,0075(I6)! 0,2!(3) II,4(10) I.II,F:2 
• I 

680,5(2) K 0,0079(29) i 0,4I(3) 6,1(23) •,IT("'2) 
! 

691,5(3) K 0,0037(24) ! 0,?.3(3) 5,I(32) '.!!,1'2 

7!8,5(2) K 0,005(4) \ 0,35(3) 4,5(35) '.!I,F.2(RI) 
i 

728,3(2) K 0,008(6) 1 0,25(3) ro(8) He EI 

: 782,~(2) K 0,0082(14) 1 o,9IC9) 2,9(7) m,r2 I 
8!6,3(3) K 0,006(5) O,I5(2) 13(11) He BI 

870,7(3) K 0,0072(32) 0,58(7) 4,0(19) M1(E2) 

899,6(4) \ K 0,0403(23) \ 2,6(4) { 5 0(5) M1 
L 0,0072(22) ' 0,45(18) 

909,0(4) K 0,0021(8) 0,!8(2) 3,7(!5) M1 

912,0(4) K 0,0018(7) I O,I7(2) 3,4(I3) M1 

934,9(3) K 0,0064(!6) 0,64(7) 3,2(18) M1,F.2 

964,0(3) K 0,0066(!4) I,IO(IO) !,9(5) MI,E2 

979,4(3) K 0,0037(7) 0,58(7) 2,0(5) MI(F:2) 

h 
'1 \fl 

r E1V.Et/61 [ocSoJI. : I 8 (..!I 8 ) ~c~r;>/6/ 'ct.·( .. ~~ ·ro" MJn'l'. 
: KSB i j 

: I ! K 
jiOO,O(I6) I 

I2(I) { 
! !88,4!8(4) I L I !4,27(20) IOO,O(I8) i 1,70(!3) MI 

! 

! I M 
I 3,38(7) ' 4,03(33) 

' !" i 30,5(5) 

1\ 55,7(II) 

6,53 ..... { 
! 243,378(5) ; l 

I 

1 5,72<9> I ,2(I) E2 

i I M l I ,4!(4) I 
' 

0,30!(25) 
j 

1 340,22(!0) i K I 0,007(2) 
I 

0,037(4) 2,2(7) E2,MI ! 

' 372,08!(14) i K I 0,050(2) ; 0,3!7(7) !,88(!7) E2,MI l . T ! 0,80704) ' { : I,II(9) ( 
! 453,796(II). L l 0,099(3) : 8,68(18) 0,!36(!2) E2,MI 
I i M l 0,02!(2) 0,029(4) 

635,824(18) ' ~ ~ 
i 

{0,430(9) 
0,47(7) 

fE2(MI) 
! 0,0!7(2) 

' I 0,0038(II) O,II(4) 
I 

727 ,096(23) . K 1 o,oo28C8> 0,!02(3) 0,33(II) E2,MI 

, 846,5II(18) 

\ ~ 
0,043(2) 

{ 2,06(7) 
0,248(24) { 

i MI 
I 

0,0049(!2) 0,028(8) 

i 90I ,505(32) { ~ 0,0!76(18) {I ,074(24) 
0,20(4) { 

I E2,MI 
0,004I(I2) 0,045(!5) 

937,492(23) K 0,003!(!0) 0,280(6) 0,!3(4) E2 

!007,431(25) K 0,0039(!3) 0,299(6) 0,!6(5) E2,MI 
II38,229(26) [{ 0,0049(!5) 0,556(!5) O,II(4) E2,MI 

II80,838(25) K 0,0098(19) !,267(26) 0,09(3) E2,MI 

!060,7(4) K 0,0099(20) !,60(20) 2,0(5) M1 

!064,3(4) K 0,0064(!3) 1,35(!5) 1,5(4) MI,F.2 

1093,4(3) K 0,02!7(27) 5,7(5) !,22(2!) M1,E2 

1II3,I(3) K O,OII3(II) 3,20(30) !,12(!7) F.2(MI) 
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125 KBK a cny1.1ae I ocy~ecTB11R11aCb, a npeAn0110lKeHI111, 4TO y -ne-
pexoA 243 K38 RBJlReTcR 411CTbiM E2 Ia/. B c11y1.1ae l23 I 11Cno11b30-
ea110Cb 3Kcnep11MeHTa11bHOe 3Ha4eHI1e a k~ 0,32(2) A11R y -nepexoAa 
148 K3B, 113MepeHt-toe a pa6ore/2( 

B pe3y11bTaTe pac4eTOB KBK 11 conocrae11eHI1R 11x c reoperl1-
4ecK11MI1 3Ha4eHI1RMI1/lO/yAa110Cb Bnepable onpeAe1111Tb My11bTI1n011b
HOCTI1 18 r-nepeXOAOB B 123 1 11 9 y-nepeXOAOB B 125 1. My11bTI1-
nOJlbHOCTI1 APYrl1~ nepe~OAOB, a HMeHHO: 178 K38 a 123 1~ 1 

H 188, 
372, 453 K3B a 12 f> I 1 a/ coanaAaiOT c t-taWHMI1 3aK11104eHI1RMI1 
/ra6n. 1,2/ YT04HeHa MY11bTHn011bt-tOCTb r-nepeXOAa 330 K3B 
a t23 I. B pa6oreh/ ot-ta 6b111a onpeAe11eHa KaK Ml, E2. Cor11act-to 
noJly4eHHbiM HaMH 3Ha4CHHRM uL,M , OHa MOlKCT 6b1Tb T011bKO Ml, 

CXEMA PACnA,l\A 12
:3Xe H 

12
"xe 

Ha p11c. 1 , 2 npi1BCAeHbl <t>pa,rMe~T,bl ex eM pacnaAa 
B3RTble COOTBCTCTBCHHO 113 21 11 "6',rAC y4aCTBYIOT 
c onpeAe11eHHbiMI1 MY11bTHn011bHOCTRMI1. 

123 12[, 
Xe 11 Xe, 

r-nepexOAbl 

Y4HTb1BaR MY11bTI1n011bHOCTI1 y-nepexOAOB, a raKlKe aepoRTHOCTH 
{:.1-pacnaAa /2,6.', Mbl nonb1Ta1111Cb ycTaHOBI1Tb Cni1Hbl 11 4eTHOCTI1 

B036YlKA€HHbiX COCTORHI1~ 123 1 11 125 1. Mbl onpeAC11111111, 4TO ypoa
HH1011, 1048, 1113, 1242, 1310, 1390, 1864, 1934 K38 ( 123

1) 
H 1007, 1089, 1180, 1381 K38 (125 1) MOryT 11MCTb cn11H 111160 
1/2+, 111160 3/2+. 6011ee OAH03Ha4Hbl~ BbiBOA 0 CnHHaX 3TI1X ypOBHC~ 
B PRAe c11y4aea ny.Mo~aiOT CAe11aTb pe3y1lbTaTbl onbiTOB no RAePHbiM 
peaK1.111RM ( 3He,d) 7•8! PaccMOTPI1M noc11eAOBaTe11bHO t-tawl1 AaHHble 
11 AaHHble peaKI.IH~ AllR KalKADro RAPa. 

123 YpoBHI1 I 

t\11R COCTORHI1~ 1048, 1242, 1864 K38 B o6eHX pafioTaX /7,s/ 
no11y4et-to 3Ha4eHHe nepeAaBaeMoro op611Ta11bt-toro MOMeHTa f=O(I~l/~. 
a A11R COCTORHH~ 1011 , 131 0 K38 f= 2 (I= 3/2, 5/2). 0TCIOAa C11eAYCT 
onpeAe11eHHbl~ BbiBOA, 4TO cnHH nepao~ rpynnbl ypoat-te~ - 1/2+, 
a BTOPO~ - 3/2+. . 

He t-taw11ocb at-ta11ora a peaK1.111RX ypoaHIO 1113 K3B /pl1c.1/. He
Ret-to, no4eMy aaropbl /slcaR3a1111 c HI1M o6t-tapylKeHHOe ~ocroR
HI1e 1150 K38, 04eB11AHO., 4f0 OHO OTHOCI1TCR K YPOBHIO 1152 K38, 
t-ta61110AaeMOMY 11 B pa6oTe /7 , a TaKlKe BBeAeHHOMY npeAn0110lKI1-
Te11bHd2/ npH pacnaAe 123 Xe /3t-teprHR 1153 K38/. 

TaKlKe He 11AeHTH<)>~HpOBaHO B peaKI.II1RX COCTORHI1e C 3Heprl1e~ 
1390 K38 /pl1c.1/, 8 7/ npi1BOAHTCR COCTORHI1e C 3Heprl1e~ 
1368 K38, a-e--/s/- C 3Heprl1e~ 1370 K38, HO, nO-B11A11MOMY, 
3TO APYro~ ypoaet-tb, nocK011bKY pa311114He a 3HeprHRX ae1111Ko, 
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3909 6.4 
3101 69 
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Puc. 2. <!>parMeHT cxeMbl pacnap;a Xe. 
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8 paooTe/7/ OOHapy*eHO COCTORH~e 1928 K38, 6n~3KOe no 3Hep
r~~ K eo36Y*Aa~eMycR np~ pacnaAe 123 Xe 1934 K38 lp~c.1/. 
0AHaKo, no MHeH~IO aeTopoe/7/, 3To - AYfineT f= 0+2, ~-;-;:a;~M 
o6pa30M, TPYAHO CAenaTb OAH03Ha4H~H B~BOA - 6yAeT n~ cn~H 
ero 1/2 ~n~ 3/2. 

Ha p~c.1 He np~BeAeHO ~3BeCTHOe ~3 pacnaAa 123 Xe COCTOR
H~e 20~B/2(nocKonbKY ~3 Haw~x 3Kcnep~MeHTOB He cneAyeT 
npRM~X CBeAeHH~ 0 ero KBaHTOB~X xapaKTepHCT~KaX, raMMa-nepe
XOA 909 K3B, MynbT~nonbHOCTb KOTOporo Mbl onpeAenHn~ KaK Ml 
/Ta6n,11, paap~*aeT 3TOT ypoeeHb Ha cocTORHHe 1153 K3B I I = =· 312, 512 h,sY I, 4eTHOCTb KoToporo HaM He YAanocb ycTaHOB~Tb. 
0AHaKO ypoBeHb 2062 K3B BeCbMa HHTeHC~BHO 3acenReTCR np~ pac
naAe 123 Xe(log ft• 5,8). ~, eepoRTHee ecero, cn~H ero AOn*eH 6~Tb 
112+ ~n~ 312+, a cn~H ypOBHR 1153 K3B AOn*eH 6~Tb 0 cneAOBaTenb
HO, 312~. 3Ha4eH~e cn~Ha 512+ AnR YPOBHR 1153 K3B B 3TOM cny-
4ae cneAyeT ~cKn104~Tb, nocKonbKY een~4~Ha logft =7.9 /2/ Mana 
AnR ABa*A~ 3anpe~eHHoro 8-nepexoAa Ha Hero 

125 YpOBHH I 

KaK yKa3~BanOCb B~We, AnR B030Y*AeHH~X COCTORH~A 125I 1007, 
1089, 1180, 1381, K3B lp~-rc.21 M~ onpeAen~n~ KBaHTOB~e xapaK
Tep~cT~K~ KaK I" • 1 /2T''"iffi'~ 312 +. K co>KaneH~IO, e 3TOM cny4ae 
AaHH~e RAePH~X peaK~HH He no3BOnRIOT pewHTb 3TY AHneMMy. nony-
4eHHble e/7 ,81 CBeAe~H~ 0 cnHHaX 3TH X YPOBHeA eeCbMa npOTHBope-
4HB~, TaK, B pa6oTe' 7 cn~H ypOBHR 1007 K38 I3HeprHR 1005 K38/ 
onpeAenReTCR KaK 112, a e pa6oTe/s/ I3Hepr~-r~, 1010 K3BI - KaK 
312, 512. YpoeeHb 1089 K3B, no CBeAeHHRM /7,8 7, - AYfineT, HO, 
cornacHo hi, 3TOT AY6neT 112 + 1112 I3HeprHR 1087 K3BI, a co
rnacHalsl;i 1312 , 512 + 11121111090 K3BI.CnHH ypoBHR 1381 K3B 
e pa6oTe 7 I3HeprHR 1381 K3BI onpeAeneH TaK>Ke KaK AY6neT 
1/2 + 3/2, 5/2, a B pafioTe/8/ /1390 K3BI npHBeAeHO 3Ha4eHHe 
I .. 3/2, 512. anR COCTORHHR 1180 K3B He HaOniOAaeTCR B RAePH~X 
peaK~HRX ypoeHeH ~ 6nH3KOH 3Hepr~eH. Bo30Y>KAaeM~e e HHX co
CTORHHR 1198 K3B 7/ H 1210 K3B/8/3aMeTHO OTnH4aiOTCR no 3Hep
rHH OT COCTORHHR 1180 K3B, 

0AHaKO pe3ynbTaT~ on~TOB no peaK~~RM ( 3
He,d) n03BOnRIOT 

pew~Tb eonpoc o cn~He HH>KHero ypoeH? 125I 372 K3B. PaHee H3 
AaHHbiX no pacnaAY 125 Xe yKa3bleanocb s/, 4TO B03MO>KH~e 3Ha4eHHR 
cn~-rHa 3Toro ypoBHR 512 +, 7 12+, 912 +. B o6e~-rx pa6oTax 17 ,s/ AnR 
ypoeHR 3 72 K3B nony4eHo 3Ha4eHHe I = 3/2, 512. TaKHM o6pa3oM, 
eMy MO>KHO OAH0,3Ha4HO npHnHcaTb CnHH 512 +, 
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