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1980 

le 

npe,qnaraeTcR MeTOA o6pa6oTK~ cneKTpoe ey -coena,qeH~H, nony-
4aeMwx np~ ~3MepeH~~ Ha ycTaHOBKe 11~ co3,qaHHO~ Ha 6a3e 6e3~e
ne3Horo 6eTa-cneKTpoMeTpa 121 c Topo~,qanbHbiM MarH~THbiM noneM. 

np~ ~3y4eH~~ cneKTPOB coena,qeH~H 3neKTPOHOB BHyTpeHHeH KoH
eepc~~ /3BK/ c y -ny4aM~ e aHanor~4HbiX ycnoe~Rx ~3MepReTcR 
TaK~e cneKTP y -ny4eH ~ccne,qyeMoro ~30Tona. nocne onpe,qeneH~R 
nllOlJia,qeH <!>OTOn~KOB B cneKTpax no,qaeprai'JTCR aHaJl~3Y OTHOWeH~R 
nnolJia,qeH <!>oTon~KOB y -ny4eH, Ha6niO,qaeMbiX a cneKTpe ey -coana,qe
H~~ Seyj , K COOTBeTCTBYIOUI~M nllOUiaARM <!JOTOn~KOB B cneKTpe y -ny-
4eH Syi. B TOM cny4ae, Kor,qa PRA nepexo,qoa 3acenReT OA~H 
~ TOT ~e ypoBeHb, AOll~Hbl BblnOJlHRTbCR COOTHOWeH~R 

S ey 1 S ey2 S ey 3 
- - -- - --- • ... == const, 
Sy1 Sy2 S Ya 

TaK KaK AllR nepexo,qoe, 3aCeJ1R~~X OAH~ ~ Te ~e ypOBH~, Ha6n~
,qaeMble COOTHOWeH~R ~HTeHC~BHOCTeH y -ny4eH B cneKTpe coena,qeH~~ 
oy,qyT paBHbl COOTHOWeH~~ ~HTeHC~BHOCTeH y-Ily4eH B OA~H04HOM 

Sey 
y -cneKTpe. np~ -s--= C1<C=const CJle,qyeT, 4TO y~ny4~ c ,qaH-

v v y v y 
HO~ 3Hepr~e~ OTBe4a~T 3a 3aceneH~e ,qpyr~x ypoaHe~. MeHbWeH~e 

OTHOWeH~H no aen~4~He o6ycnoaneHo eeTBJleH~eM nepexo,qoe, pa3pR
~a''lii~X COOTBeTCTBY"lll~e B036y~,qeHHble ypOBH~ ~CCJle,qyeMOrO ~30TO
na, 

OGcy,q~M no,qpo6Hee MeTOA o6pa6oTK~ cneKTpoa ey -coana,qeH~H. 
Bae,qeM cne,qy10111~e o6o3Ha4eH~R: J iJ' .. J y .. + J e.. - nonHaR ~H-IJ IJ 
TeHc~BHOCTb nepexo,qa, CBR3biBal':llJiero ypoaeHb i c ypoBHeM 

Jy .. - ~HTeHC~BHOCTb y-Jly4eH; Je.. - ~HTeHC~BHOCTb 3JleKT-
IJ IJ 

POHOB BHyTpeHHeH KOHBepc~~; Jn ,. . ~ J n J' - CyMMa ~HTeHC~BHO-
J = 0 • 

cTeH nepexo,qoa, pa3pR~aiOlJI~X 

,qyeMoro ~30Tona. 
n-biH eo36y~,qeHHWH ypoaeHb ~ccne-

PaccMOTP~M <!>parMeHT cxeMbl ypoaHeH /p~c. 1/. Pacc4~TaeM ,qon~ 
/cxeMHbiH K03<!>4>~4~eHT/ coana,qeH~H 3BK nepexo,qa /1,0/ c y -ny4jM~ 
AilR nepexo,qoa Ha ypoaH~ 1,2,3 ~ T.,q. ~llR nepexo,qoa Ha nepBbl~ 
ypOBeHb CXeMHbiH K034>4>~4~eHT ~a 1 l AilR y,qo6CTB8 np~H~MaeM paa
HWM e,q~H~4e. ~R nepexo,qoa Ha ypoaeHb 2 cxeMHbiH K034>4>~~~eHT 
6y,qeT paaeH: 

a2,1 = a 1,1' 
J2,1 J2,1 

J2,0 + J 2,1 
• a 1,1 · -J-;-• 
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~nR nepexo~os Ha yposeHb 3: 

J 3,1 + 
a =a 1. -----J-- +J 

3,1 1, J3,0 + 3,1 a.2 

J3,2 
·----::;

+a1.1 J3,0- +J3,1 +J3,2 

J 2.1 

J 2,0 -+-i;,; = 

1 "' 1; (J 3, 1 ·a 1,1 + J 3,2 ·a 2,1 ) ; 

~nR nepexo~os Ha ypoeeHb n: 
1 n-1 

an1=-J ~ Jni'ai1(a11e1). 
• n i = 1 ' . , • 

TaKI!1M o6pasoM, ~R cny4aes cosna~eHI!1~ c 3BK nepexo~os, pas-
PR>Kai'JU11!1X COOTBeTCTBeHHO 2,3 , ... ,m ypOBHI!1, nony4aeM 6onee o6-
Uiee peKyppeHTHOe COOTHOWeHI!1e! 

1 n- 1 
a = - ~ J .. a. n,m J jam n,l 1,m 

n 

(am,m e 1), 
n > m, 

r.~e 6yKso~ n o6osHa4eH HOMep ypoBHR, sacenReMoro raMMa-nepe
xo~aMI!1, a m - HOMep ypoBHR, paspR>KaeMoro nepexo~oM, c KOTOPbiM 
ocyllleCTBnR~TCR cosna~eH~AR. 

PaccMOTPI!1M cny4a~, KOr~a y -nepexo~bl pacnono>KeHbl a cxeMe 
HI!1>Ke nepexo~a, cosna~eHI!1R c KOTOPbiM aHani!13111PYI'lTCR, Hanpi!1Mep, 
c nepexo~OM 14,31. PI!1C.l. nepexo~bl 13,01. 13,11 1!1 13,2/ Haxo
~RTCA. B npRMbiX KaCKa~ax C 14.31, n03TOMy CXeMHbl~ K03~1!1~1!1eHT 
~nR scex nepexo~os, paspR>KaiOU11!1X TpeTI!1~ yposeHb, MO>KHO np1!1HRTb 
paBHbiM e~I!1HI!1~e, T.e. a~ 3 e 1. 3~ecb nepsbl~ 1!1H~eKc o6osHa4aeT 
HOMep ypOBHR, KOTOPbl~ sacenReTCR nepexo~OM 14,31, a BTOpO~
HOMep YPOBHR, paspR>KaeMOrO ~aHHbiM y -nepexo~OM. 

~onR cosna~eHI!1~ c 3BK nepexo~a 14,31 ~R nepexo~os, 1!1~Yliiii1X 
CO BToporo YPOBHR, paSHa! 

J3,2 
aa,2 .. a'3,3 

J2 
~nR nepexo~os c nepsoro yposHR! 

J J J 
, , 3, 1 , 3,2 2, 1 1 (J a' J , ) 

a =a ·----+a --·----- a.t' 33+ 21'a32 · 3,1 3,3 J 3,3 J J J1 ' ' ' 
1 2 1 

~anee ~nR a' nony4aeM: n, 1 

2 

, 1 ~ J , a=-- ... -a. n,1 J i= 2 1,1 n,1 
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(a' e 1). n,n 
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PaccMaTpl!113a.A cosna~eHHR y -nepexo~os, paspR>Kai'JUIHX 2,3, ... ,m 
YPOBHH, C nepexo~aMH 38K, H~YIIIHMH Han ypoBeHb, nony4HM 0~111ee 
peKyppeHTHOe COOTHOWeHHe! 

a~.m .. _1_ ~ J . J. m 1•m+ 1 1,m 
. a' . n,I, 

(a~.n = 1) • 
n>m 

npH 3TOM CB.1'13b Me>K~y K03~H~HeHTaMH a 1!1 a' Bblpa>KaeTCR ~p
Myno~ 

a~.m 
a' . J n,n n Jn 
a • J 'an,m"' ;r-·an,m• (n > m). 

m,m m m 

PaccMOTPHM ~anee CBR3b cxeMHbiX K03~~~-~~HeHTOB a c 3KcnepHMeH-

~ TanbHbiMH OTHOWeHH.I'IMH S , 8 cny4ae Henocpe~CTBeHHbiX COBna~e-

HH~ y-ny4e~ C 3BK ~aHHOrb nepexo~a HX eenH4HHbl fiy~yT MaKcH
ManbHbiMH 111 paBHbiMH ~pyr ~pyry Is npe~enax 3KcnepHMeHTanbHbiX 
OWH60KI. 0cTanbHble OTHOWeHH.I'I TaK>Ke 6y~yT rpynnHpOBaTbC.I'I OKOnO 
HeKOTOPbiX 3Ha4eHHI1. HopMHPY.I'I see S ey IS y Ha MaKCHManbHble 
HX 3Ha4eHHI'I, Mbl TeM CaMbiM nonaraeM, 4TO ~.1'1 Henocpe~CTBeHHbiX 
COBna~eHHI1 OHH paBHbl e~HHH~e, T,e, npHBO~HM BCe OTHOWeHH.I'I 
K pac4eTHOI1 HOPMHPOBKe ~.1'1 CXeMHbiX K03~~H~HeHTOB a. HopMHpo-

8 s 
BaHHble OTHOWeHH.I'I (__!t-) I(~Se )max 6y~yT OTpa>KaTb 

Sy y 
COOTBeTCTBY~UIHe K03~H~HeHTbl CXeMbl pacna~a HCCne~yeMoro H30-
TOna, 

TaKHM o6pasoM, npH paseHCTBe pac4eTHoro 111 3KcnepHMeHTanbHoro 
cxeMHbiX K03~H~HeHTOB MO>KHO c onpe~eneHHO~ ~ocTosepHoCTb~ Ae
naTb 3aKnl04eHHe o cooTBeTCTBYIOUieM pacnono>KeHHH ~aHHoro nepe'
xo~a a cxeMe pacna~a. ~"' 6onbwe~ ~ocTosepHoCTH pacnono>KeHI!1R 
nepexo~os a cxeMe pacna~a o6bi4HO aHanHSHpytOT HeCKOnbKO cneKTpos 
cosna~eHHI1 y-ny4el1 c 3BK pasHblx nepexo~os. 

TaK KaK cxeMa cosna~eHH~ HMeeT KOHe4Hoe paspewa~ee speMR 
I 2r0 • 5. 10 -s cl, TO H3 3KcnepHMeHTanbHbiX OTHOWeH~-tl1 nno111a~el1 
Heo6xo~HMO ~-tCKn:t.l4HTb BKna~ cny4a~Hb1X cosna~eHH~, Cny4a~Hbte 
cosna~eHHR onpe~en.AI'JTCR, a 4aCTHOCTH, no y-ny4aM, He cosna~an
IIIHM c ~aHHbiM nepexo~oM, cornacHo npe~naraeMoMy sapHaHTy cxeMbl 
pacna~a H3oTona. 0KOH4aTenbHO 3KCnepi!1MeHTanbHble 3Ha4eHHR a~ 
pacc4HTb1BaeM no ~opMyne 

(S ey IS y)- (S8YISY )CJI~ 
a "' -----
~ (SeyiSy)max -(Sey1Sy)cny4. 

KpoMe 3Toro, ~"' 6onee TUiaTenbHoro aHanHsa Ha6niO~aeMblx cooT
HOWeHH~ S 8 yfSy npH nocTpoeHHH cxeM pacna~a a PR~e cn:4aes 
cne~yeT ~enaTb nonpasKy Ha yrnosytO KoppenR~Hfl) HanpasneHH1!1 Bbt
neTa 3BK H y-ny4e~ Ia HaweM cny4ae yron cocTaBnReT -135°1. 
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EJ 
(KaB) 

149,733 

Ta6m1~a 

e}-coBna~eHMH e}-coBna~eHRH 
c KI49,7 c K272,3 

a xiOz- a ~02- a :d-02 -~02 
'· 3. '· a. 

4,8(4) 4,1(6) 

264,51 3,88(29) 2,6(10) 

272,317 72,2(14) 67,2(23) 

IOO 

100 

100 

100 

100 

98,1 (38) 

91 ,2(195) 

102,4(40) 

104,0(43) 

83,6(64) 

100 98,4(30) 

2,6(3) 2,7(4) 

EL 

(KaB) 

149,734 

Ef 
(KaB) 

0 

1012,67 748,610 

938,613 666,290 

496,398 149,734 

534,296 

666,290 

534,296 

794,98 

812,63 

346,660 

384,55 

516,558 

534,304 

645,288 

662,888 

666,293 

726,29 

788,857 

862,858 

947,840 

100 108,6(96) 666,290 

149,734 

149,734 

0 

149,734 

149,734 

0 

100 

100 

roo 
100 

78,4(213) 

99,5(69) 

00,8(208) 

103 ,1(65) 

875,91 149,734 

938,613 149,734 

1012,67 149,734 

1097,589 149,734 

AnR npHMepa paCCMOTPHM pa3Me~eHHe y-nepeXOA08 8 CXeMe 803-
6ylKAeHHbiX ypo8Hei:1 149 Eu 131 • Hsy~a.nHcb cneKTPbl co8naAeHHi:1 y -
.ny~ei:1 c 3BK K149,7 H K272,3 npH pacnaAe 149 Gd. Ha r4~c. 2 
npH8eAeHbl cneKTPbl ey-co8naAeHHi:1 H cneKTP y -.ny~e~ Gd. 
B Tafi.nH~e npeACTa8.neHbl pesy.nbTSTbl aHa.nHsa cneKTP08 ey-co8naAe
HHi:1, 3KCnepHMeHta.nbHble H pac~eTHble 3H8~eHHR CXeMHbiX K03~H
~HeHT08 I a 3Kcn. H a Teop, I H pasMe~eHHe nepexoA08 8 cxeMe 
pacnaAa. KaK BHAHO H3 pHc. 2 H Ta6.nH4bl, y -nepexOAbl c 3HeprHRMH 
Ey-346,66; 384,55; 516~645,29; 662,89; 726,29; 788,85; 
~~2,86 H 947,84 K3B H8XOARTCR 8 npRMOM KaCK8Ae C y-149,7 K3B, 
a nepeXOAbl C 3HeprHRMH Ey=516,56 H 662,29 K3B H8XOARTCR 
8 npRMOM KaCKaAe C y- 2 72 , 3 K3B, 

8t.:WeH3.nOlKeHHOe MOlKeT fibiTb OCH080H A.nR C03A8HHR COOT8eTCT8yl')
~eH nporpaMMbl AnR o6pa6oTKH Ha 3BM cneKTP08 co8naAeHHH H no
cTpoeHHR cxeM pacnaAa RAep . 
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