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TERRYPA (A = 120, 122, 124, 126) 

Hanpasneao B "'11asecTIHI AH CCCP"' 



HefiTpoHo.uecjmunTHbie 'I~THO-'I~TH!:>Ie naoTonbi Tennypa HHTepeCHbi .unSI 

nay'leHHSI KonneKTHBHbiX ypoaHefi .B ctjJepn'lecKnx si.upax. HaaeciHo, 'ITO Hna

KoneiKamne KonneKTHBHbl9 COCTOSIHHSI B SI.UpaX ·Tennypa _HM910T BHOpaUHOHHbifi _ 

xapaKTep. 3a nocne.uHne roJibi aTH SI.Upa HHTeHCHBHO nay'laiOTCSI pa.3HbiMH 
·' 

M9TO.UaMHo .Qaa ro.ua Ha3a.U HaMH 6binO Ha'laTO HCCne.UOBaHHe CBOfiCTB yKa-

3aHHb!X H30TOITOB M9TO.UaMH 6eTa- H raMMa-cneKTpOCKOITHHe 

Boa6y)K.UeHHbie ypoBHH Tennypa ( A = 120, 1 22, 124, 126) MO)KHO nay-

'laTb ripn pacna.ue fio.ua, a_ Ta~)Ke npn pacna.ue cypbMbio Hay'leHHIO ypoa- ' 
. . I 1,2/ 

aefi Bb!lli9yKa3aHHb!X H30TOITOB Tennypa fiOCBSIIDeH pSI.U pa5oT .. 0 B KOTOpb!X 

npH fiOMOIDH CUHHTHnnSIUHOHHb!X raMMa-cneKTpOMeTpOB HCCne.UOBanHCb raMMa;_ 

cneKTpbi. 

H 6 
'/3,4,5/ . u ' u 

e.uaBHO B pa oTax . cneKTpbi raMMa-ny'leH npn pacna.ue Ho.ua ·nay-

. 'lanncb npn noMomn Ge(Li )-' .ueTeKTopoB. CneKTpbi aneKTp~HoB · BHyTpeHHefi 

KOHBepCHH H IT03HTpOHOB HCCne.uoBaHbl H9.UOCTaTO'IHO. 

ITony'leHHbie HaMH peay.ribTaTbi npH nay'leHHH .pacna.ua 
124 J ony6nn-

. /6 7 8/ ' 
KoBaHbi B pa6o'I'ax '.' • ITpe.ua_apn:renbHbie peaynbTaTbi nccne.uoaaHnS! nany-

"eH"n 120 •. 120-m J ' ,. 122J·· 126 J . 
-. nn 6binn npe.ucTaBneHbl Ha XIX acecoro3Hoe 

n XI paoq'lee coaemaHne' no SI.uepHofi cneKTpocKonnn n cTpyKType aToMHoro 
. ' /9 12/ /10 11/ 

SI.Upa B EpeBaHe ' n .Qy611e ' • B 1969 ro.uy. · 
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IlpH60pbl H· HCTO"'HHKH 

CrreKTphl rro3HTpoaoB ~ sn~KTpoaoB .sayTpeaael KOHBepcn:n: H3y"'a

nn:ch rrpn: llOMOlllH 6eTa-crreKTpOM9Tpa C JlBOIHOI <jJoKyCHpOBKOI &a yron 

2rrV2 ( R = 0,20%. n = 0,1%). l1ccneJlOB8HH9 crreKTpa raMMa-nyqel 

loJla rrpoBeJle_ao c rroMOlllbiO rronyrrpoBOJlHHKOBoro raMMa-crreKTpoMeTpa. 

Ilpn: H3MepeHH.IIX 6brnH n:crronb30B8Hbi Ge(Li) -JleTeKTOpbi k~ai<cuanbHoro . 3 
THll8. C ~yBCTBHTenbHb!MH 06'beM8MH 6,10, 1_2,30 CM H · Pl;l3P,~U!,9HH9M 

4,0 "* 5,0 KsB aa ni!BHn E Y = 1332 K9B 
60 

Co •.· 
IlpH rroMOlllH · raMMa~crreKTpoMeTpa aa 6a3e 3BM "Mn:acK-2" rrpoH3-

, '• ' .. '..._ I , J 

B9Jl9Hbl H3MepeHHS! Y:- y li y ( 511 )-;y ~-;;~ll8Jl9HHI. IlpH 9TOM 6hinli. 

HCllOnb30B8Hbl Ge( Ji) :-Ge ( U ) - Jl9T9KTOpb! C "'YBCT,BHT9~bHb!MH 06'he-
. 3 

M8MH 30 - 30 li 30 - 1 0 CM • 

B KaqecTBe u·cTO"'HHKa n:crronh30Banc.II rrperrapaT loJla, BhiJleneHHhrl 

H3 MHIIreael naaTaHIJ. H , uepu_.H, o6nyqe&HhiX rrpoToHaMH c s~epruett 660 M ss 

aa cuaxpouu~nc>Tpoae Ol1Hl1. MeTOJlHKa BhrJleneaH.II BbrcoKoaKTHBHoro rrpe;.. 
" ' . /13/ ' 120 J 

rrapaTa HOJl8,0llliC8H8 B pa6oTe • nn.II H3Y"'9HH.II raMM8-Cll9KTpOB 

•122 ' 
H J 6brnH ucrronb3DB8Hbi eme H rrperrapaTbi loJla, rronyqe&Hbre aaKorrne-

120X 122x 
aueM rrpH pacrraJle ., e H e • 

Ilr>errapaTbi 122 J qepe3 20 qacos nocne o6nyqe&HSI rrpuroToBn.IInHcb. 
122Xe 

8
. . .. , 

H3 aaKOllHBIIreroc.II loJla rrpn pacrraJle . • biJleneaue rrperrapaToB loJla 

H3 KC9HOH8, llpOH3BOJlHnOCb K8)KJlbl9 5-6 MHBYTo 

Kpo~e .Toro H3yqanHcb raMMa-nyqn: 122 J B pasaosecun: c l
22 Xe. 

J1CTO"'HHKH Jln.II 6eT8~Cll9KTpOM9Tpa H3rOTaBnHB8nHCb Bb!ll8pHB8HH9M 

aKTHB&oro pacTBopa <jJpaKUHH.IOJlB· aa cepe6pHBDI <P~nbre cpasy rrocne 

BbiJleneBHS!o IlperrapaTbl JlnSI n:ccneJlOB8BH.II raMMa~crr,eKTpa' KOpOTKOlliHByl1lHX 

H30TOITOB H3roTasnn:sann:cb cpa3y rrocne BhlJlenean:SJ, a JlnSJ JlDnrolliHBy-

lllHX H30TOllOB 12 4 J H 126 J ) - crrycT.II 6 Jl&el rrocne o6nyqe&H.II 

C llOBTOpHOI O"'HCTKOI rrperrapaTa loJla OT JlO"'epBHX llpDJlYKTOBo 
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3KcnepHM9HT8nhHb!9 pe3ynhT8Tbl H HX o6cy1K.oeHHe 

. l !..P~a'-l:::c~ir.2a~n~1_20---~.l_...!n:!...-...;.··-12_0..;.·~-J.L...:.--L' ITpn pacna.oe. 
120

] · ( T 11,2 = 85 MHH) 

1
H120mj ( T 

1
; 

2 
= 53 MHH) o6Hapy)KeHo "' 100 raMMa-nepexo.ooa, l1.oeHTH-

!jJnKaun.H npon3B0.11Hnach no nepno.oy nonypacna.oa. BbinH ·npnH.HTbi TaK)Ke 

BO BHHM8HH9 H .118HHb!9 0 raMMa-ny'IaX 119 j / 14/ 1 .
121 j /IS/ 1 

123
] /16/, 

CpaBHHBa.H raMMa-cneKTpbl npenapaTOB .fio.oa, Bbi.119~9HHbl9 H3 uepneB~ll· 

MHIIIeHH n HaKonneHHbie npn pacna.oe 120 Xe , MO)KHO n.oeHTn!jJnunpoBaTh 

120 mj 
raMMa-nepexo_qbi ·. Pe3ynhT8Tbi nccne.ooBaHnfi raMMa-nyqefi , 120 J 
u 120 mJ npnae.oeHbi B Ta5nnue 1, 

BnepBbie nccne.ooaa!lbi cneKTpbi aneKTpoHoB .BHyTpeHHefi KOHBepc.nn 

K . 120 ·J 120m J 
Ha -o6onoqKe npn pacna.oe n . 

l13MepeH p.H.ll K -K,OHBepcnoHHbiX. nnHnfi Han6onee HHTeHCHBHbiX raMMa-

nepexo):wa. ITony'IeHHbie pe3ynhT8Tbi npnae.oeHhi B Ta6nnue 2. 

H 6 
. {3 + 120 J a eTa-cneKTpoMeTpe T8K)Ke nccne.ooaanoch -n3ny'IeHne 

. I . 

05Hapy)K9Hbl 5 KOMnOH9HT C rpaHH'lJHb!MH ~HeprH.HMH 4595:!:.,15, 4030:!:.,20, · 

.3400
1 

2490:!:.,501 1540:!:.,80 K9B H HHT9HCHBHOCT.HMH B npouenTaX Ha pacna.r:t 

COOTB9TCTBeJIHO 19,0; 13,'5: 1 3,4: 6, 7; ;, 2,5, KOTOpbl~ no OU9JIK8M nepH0.118 . I 

nonypacna.oa ( . T V2= 85:!:.,5 MHH) cne.oyeT OTHeCTH K pacna.oy 
120 J . 

. + 
ITpn onpe.oenennn HHTencnanocTn {3 . -KoMnoHeHTbi n 3acenennocTn 

ypoBHefi 6bma npHH.HT8 38 CTO .npoueHTOB ;cyMMa HHT9HCHBHOCT.efi raMM8-+ . . 
.nepexo.ooa, KonaepcnoHHbiX aneKTpoHoB, {3 ·-KoMnoHeHT n 3axaa:T na ocnoa-

noe cocTOSIHJ:ie l 20 Te • ITpn y'IeTe 3axaaTa na ocnoanoe cocTOSIHne 
120 Te 

6bmo ncnonh3oBano · TeopeTH'lJecKoe ·3naqenne (K I {3+) - 0,21
1191

• 
· + . yHHK, 

l1HT9HCHBHOCTH {3 - KOMnOH9HTbl HOpMHpQB8Hbl C HHT9HCHBHOCTSIMH nepe-

! , ' 

X0.118 560 K9B B 0.11HH8KOBb!X 9.11HHHU8X, 

0rrpe.oe~9Hbl KOStP,tPHUH9HTbl BHyTp9HH9ll KOHB9pCHH raMMa-nepexo.qoB 

H3 oTHOIII9HH.H I /I . CBSI3h III.Kan nnTeHcnBHOCTefi raMMa-nyqefi n aneKT.po-
. k y ' 

HOB anyTpenHefi KOHBepcnn np~H3Be.oena no E2 'riepexo.oy 560 KsB (a 
. k 

'. 
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Ta6nnua 1 

8aeprnn ll OTHOCHT9~bHbi9 HHT9HCHBHOCTH y -nepeXOAOB1 

aoaanKaJOiilnx npn pacnaae l2l d 20'] . 

E Y' K3B I y Ey• K3B I . y Ey '. K3B I.y E Y' K3B . ly 

543 1,2 1665 0,5 ; 2455 3,2 3442 0;3 
560 100 1674 0,7 2492 1~8 . 3545' 0,4· 
601 8,0 1760 . 0,7. 2510 0,4 3580 . 0,4 . 
614 0,9 1764 0,7 2520' 0,4 ·3608 0,9 
641 11,8 1769 0,3 2564 4,6 3694 0,4 
653 0,3 1777 1»4 2638 0 3 

. ' .3742 . 0,4 
662 1,6 1790 1,8 2G54 0,3 4120 0,4 
702 0,6 1872 0,5 2693 o,s 4134 0,4 
713 0,2 1877 0,5 2740 .0,6 4148 0,4 
733 0,2 1896 1,2 2747 0,4 4188 0,4 
752 0,4 1911 0,8 2778 0~5 4283 0,4 

764 ·0,4 1924 0, 7 2800 0,4 4288 .. 0,3 
923 0,8 1935 0,4 2807 .1,4 4413 0 12 
1039 0,7 2034 o.5 282\il 0;3 120m J ... l20Te 

1100 0;6 2045 0,3 2862 0,6 560 . 124-
1201 4,8 2082 ·1_,3 2931"' 0,8 601 124 
125-i ) 1;3 2096 0,5 2939 0,4 614- 100 
1302 1,2 2110 0,6 2987 0,6 728,5 13 
1383 0,7 2131 1,4 0029 0,5 976 44 
1413 2,3 2142 0,5 3047* 1,8 1054. 12 
1425 1,8 2158/ 0,5 0082 0,4. 1328 .... a 
1493 0,5 2172 1,0 3098 0,5 1348 .. 32 
1525 17,3 2181 0,7 3160 0,3 1405 . 25. 
1536 1,3 2190 2,3 3182 0,9 1443 -15 
1540 0,8 2218 0,3 3334 0,3 1453 -15 
1546 1,4 2379 1,2 . 8395 0,4 
1605 1,0 2404 1,4 * CJIO~H8.JI JIHHHJio . 

. . 
npn.Me'laime: l1HT9HCllBHOCTb y -nepeXOAOB onpeaeneaa C TO'IHOCTbJO 

10 .. 35%, 

To'IHOCTb onpeaeneann aaeprnn y -nepexoaoa cocTaanneTO,l%, 
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Taonnua 2 

naHHhl9 0 KostjlqJHUH9HTax. BHyTpeHHSi!: KOHB9pCHH Ha K ..;ooono'IK9 

y .- nepexo11oB B smpe. l2C7fe 

EY, Ks.a. I fk ·• ·m 2 I /1 10' Tnn MynhTimonhHOCTH ··' 
y k y 

543,0± 0,5 23 18,6 81,0 E2 

560,0±0,5 1923 1000 52,0 flpHHRTO E2 

601,0±0' 5 158 75 47,5 E2 

641,0±0, 5 215 76 35,3 E2 
653,0±1,0 7 2,5 37,0 E2, E2+M1 

659,0±1,5 (-8) 3,0 37,5 E2, E2+M1 
.. 662,0±1,0 '25 ; 7 ,o ·28 0 . E2 . t 

{JA2 HJIH EO) 730,0±1,0 <5 4,0 >80 
733,0±1,0 4 1,6 42,0 M1-+E2. 

·' 
1100,0±1,5. 11,5 2,0 17,0 M1-+E2 J/IRH E3 

1103,0±1,0 <5 .. 5,0 >100. EO 

1201,0±1,0 92 6,0 7,0 E2 

1222,0±1,5 <5 0,3 >6 ( E1 ) 

1413,0±1,5 44. 1,6 3,6 E1 

1419 ,0±1;5 (-5) 1,2 24,0 M3. HJIJ/1 M2 

1425,0±1, 5 35 1,8 5,1 E2 

1428,0±1,5 (-5) 0,4 8,0 E3 J/IRJ/1 M1-tE2 
1525,0±1,0 .333 7,4 2,2 E1 
1536,0±1,5 25 1,6 6,4 M1 ,E2 
1540,0±1;5 19 0,6 3,2 ;,,. E1 

1546,0±1, 5 28. 1,3 4,6 Ml ,E2. 
1833,0±2,0 <5 0,2 >4 (Ill llJlH EO) 

2379,0±1,5 23 0,2 0,9 E1 
2404,0±1;5 26 0,3 1,2 E1-
2455,0±1,0 62 1,0 1,6 E1 
2492,0±1,0 36 0,3 . 0,8 E.1 
2564,0±1,0 70 a,~ 0,9 E1 
2569 ,0±2,0 (-20) 0,4 2,1 E2:·~ M1 

120m 120 

· iobo Te 

560,0±0,5 1923 '52,0 flpJIIHR'l'O E2 
601,0±0,5 1923 850 44,0 flpJIIHRTO E2· 
614,0±1,0 690 27 39,0 E2 
728,5±1~0 100 20 26,0 E2. 

1348,0±1,5 290 110 38,0 M3 
1405,0±1,5 220 2 1,0 .·. E1 
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-3 1171 
5,2.1 0 . ) , 8Kcrrep11MeHTanhHble 3Ha'!eHI1.1I I /I 

. . k y rrp11BerreHhl 

B Ta6n11ue 2. 

CxeMa pacrrana 120 J ... 120 Te • CxeMa. ypoaHeli 12o Te , Bo36y)KnaeMbiX 

120, 120m J 
rrp11 pacrrane . , IIOKa3aHa Ha pnc, 1, 0Ha COCTaBn.ElHa Ha OCHOBe 

6a~aHca ~Hepr11li ;·11 ·11HTeHCI1BHocTeli Ha6monaeMbiX 6eTa- n raMMa...;riepe·7 
xonoa, a TaK:lKe naHHhiX raMMa-raMMa-coBrraneHI1!i, , 

141 + . . . 
B pa6oTe o6HapymeHa mecTKa.II KOMIIOHeHTa {3 -pac!la.na. c rpa-

141 . . 
HI1'1Holi 8Hepr11e!i ":' 4,0 M sB, ABTOpbl •. rrpenrronom11n11, 'ITO ·OHa 3ace.-. . . . ~ . 

n.IIeT OCHOBHOe COCTO.IIHI1e 120 Te • B Hallli1X 11~MepeHI1HX caMoli meQTKoli 

{3 + -KOMIIOHeHT.Oli .IIBn.IIeTC.II 4595 K9B (Jog ft 7,4), 8Ty Ko'MIIOHeHTY 

Mhl HarrpaBI1im Ha ocHoBHoe cocTo.IIHI1e 17° Te , ApryMeHTOM .f:tn.II _'sToro 

( 5409 
. I 181) ··.: .. 

, K9B 11 pa3HOCTh . . ' ;, . nocnym11n11 pa3HOCTh Mace 
120 J ... 120 Te. 

rpaHI1'1HbiX 9Hepr11!i {3 +- KOMIIOHeHT ( 4595-4030 ;., 565 KsB), 

3Ha'leJme .. lg ft = 7,4 ( E/3+"' 4595 .KsB) nn.11 pa3pellleHHoro 6eia

rrepexona Beni1KO 11 6ni13KO K Beni1'111HaM Jg ft rrn.II YHI1KanhHbiX 6eTa-

- 0 + I 191 ' . · 
rrepeXOAOB. ( 2 -> 0 ) , DosTOMy 6onee BepO.IITHbiMI1 XapaKTepl!CT~KaMI1 

12oJ I" _ + 
OCHOBHOrO COCTO.IIHII.II 6ynyT = 2 , HO He l!CKmO'I8IOTC.II 1 0 TaK 

KaK lg ft < 8, 

Dpn ll3ytleHl!ll y(Sll)- y COBrrarreHII!i B crreKTpe Ha6niOrraeTC.II liHTeHCl!B

Hblli raMMa-rrepexon 1525 K9B,' 8To naeT OCHOBaHl!e HarrpaBl!Tb. {3 + ..;,KOM-

- ' + 
IIOHeHTY. 2490 KS.B Ha COCTO.IIHHe 3 ( 2085 KsB), CTOnh l!HTeHCHBHhlli {3 -rre-

pexon Ha 9TO COCTO.IIHlle MO)!(HO 'o6'h.IICHI!Tb 0 ecnn OCHOBHOe COCTO.IIHI1e 120J 
l!MeeT CIIHH ll 'leTHOCTb 2-, I1CXOA.II ll3 BblllleyKa3aHHbiX rraHHbiX0 IIpl!III1CaH- ' 

+ ._ 13 41 ' •. . 
Hb!e paHee xapaKTepl!CTHKH ( 2 , 3,1 ' ) Arl.II OCHOBHOrO COCTO.IIHI1H 

MOmHO IIOnHOCTh!O HCKniO'II1Tb, 

,. 

·. 
" 

:8 



(X) 

6.5 0.7 
6,7 0.5 
6.6 D.6 
5.7 0.5 

6,6 o,8 403 ~ n.21 H~~~~·. ·~~~~ 
~~~:JL. = -- ssn~liiiJ ~; 
6,5 2,1 
6,7 \5 

4+ 3123 u llilltitJ "IIIII III IIIII I II [lf!UIIIIIIIIiSIU!I~ ij I " ·~· 
7.1 1,0 
s.a 1.a 
6,9 t4 
7.2 0.8 
6.9 1.6 

~~ ~:r m~:~m H'#MFH H !+41HHH HitH+I-H ¥I H H # tl H-1 HH i-+ '+H-41+1-#'#- hi 
U D,OS 183 
a.5 o.1. 181 

6.9 4,2 

0 -,. -f 9 9 "'f ·~t ., ··t t t I · ·-~fl f•)l{ll)f,Kl8 _ l I I I I Tl -1 -1 t p ...-

P11c; 1 , CxeMa ypoaHel! 120 Te , 

2•, t. 560 



+ 
YpoaeHh 560 KaB, YpoaeHh 560 KaB 2 uaae~Ho ycTauoaneH B npe-

' /3,4,5/ 
Ah!Aymnx pa50T8X H IIOATBep~aaeTCR HBmHMH ABHHh!Mlle 

. /20/ 
Ero MO~Ho 

HHTepnpeTnpoBaTb KaK OAHO~OHOHH09 COCTORHHe: , 

YpoBHH 1103, 1161 n 1201 KaB, Ha · ocuoae raMMa-raMMa-coanaaeunii: 

n no ua5moaaeMhiM nepexoaaM 543, 601, 641, 1103 n· 1201 KSB 5hmn 

aaeaeHhi ypoaun· -1103, .1161 n 1201 KaB, Hamn aaHHhie noaaonmoT aTnM 
- + + + . • 

ypoBHHM npnnncaTb xapaKTepncTnKn .0 , 4., 2 , cooTBeTCTBeHHO, Haao 

OTM9THTh, 'ITO B pa5oTe/
5 / YP!?BHJO 1103 K9B rrpearrono~nTenbHO rrpnnncaHhl 

+ . . 
xapaKTepncTnKn 0 , B crreKTpe KOH~epcnoHHhiX sneKTpoHoB M.hi ua6n10aaeM 

nHTeucnBHYJO K -KouaepcnouuyJO nnHnJO, cooTBeTCTByJOmyJO raMMa-nepexoay 
~ .,, I • • 

1103 KaB, a B raMMa-cneKTpe TaKoii nepexoa oTcyTcTayeT, BnepBbie 

aKcnepnMeHTanhHO aoKaaauo, 'ITO nepexoa 1103 KaB RBnReTCR rrepexoaoM 

· E . 1201 THIIa 0 , Ha OCHOBaHHH pa50Thl yKa3aHHh!9 ypOBHH MO~HO HHTep-

rrpeTnpoBaTb KaK qneHhi TpnnneTa aayx<jlououuoro cocTORHHR, ITo <jJeHoMeHo- · 

u ' /31/ 
·nof'H'I9CKOH TeOpliH HaMli paCC'IliT8Hhl qneHbl TpnrrneTa ABYX~OHOHHOI"O 

COCTOHHliR li rronyqeHHhi9 3Ha'!9HHR aHeprnil: ypOBHeil: OKa3a:nliCb 5nH3KliMli 

K aKcrrepuMeHTanhHhiM ( pnc. 5), 

YpoaeHb 1775 KaB. YpoBeHb .aoa5yiKaaeTCR npu pacnaae naoMepuoro· 

COCTORHliH 120 m J , flepeXOA 614 K9B IIM99T ~ynhTliiiOnbHOCTb THJJa E2 • 
. + 

Ha STOM OCijOBaHIIli ypoBHIO MO~HO llpliiiHCaTb xapaKTepiiCT.l!KII 6 , 8TO He 
' /21/ 

11pOTIIBOp9'IIIT pe3y:nhT8TaM pa50Thl . , 

YpoBHII 1815; 1833; 1863; 1889,5 KaB, YpoaeHb 1863 KSB aaeaeu 

H8 OCHOB9 peaynbTaTOB 'rro I"8MM8-I"aMMa~COB118A9HliRM, a OCT8nbHhl9 Tpll -

Ha OCHOBe 5anaHCa SHepruil: li HHT9HCliBHOCTeil: rrepexOAOB~ HcXOAR Il3 

9KC119pHM9HTanbHO rrony'!eHHhlX 3Ha'!9HliiJ: MynhTliJJOnhHOCTeiJ:,STIIM ypoBHRM 
-· +> + + + 

npnrrncaHhi cneayJOmne KBaHTOBhie xapaKTepncTHKH 3 ; ( 0 ) , 2 , 4 , cooT-

B9TCTB9HHO, 

Ypoaun 1775; 1815; 1833; 1863; 1889,5 K9B B03MO~Ho HHTeprrpeTn-
. /20/ 

poBaTb KaK BhlpO~A9HHhl9 COCTORHliH TpeXcpOHHOI"O COCTORHHH , llnR 
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122Te 

Pnc. 2. CxeMa ypoBHeii: 122Te. 

11 

"r-3 

1--3 
-1 

f--3 

30o qo3 s,t . 
f50 0,02 ~1, 
0450,(XJB 6,9 

2911 QOOB l,f 
2790 0,03 6,6 
2755 0,20 5,! 
2 720 Q03 6,6 . 

I--· 
-: 

I'· 2593 0,03 6,7 
240 7 Q07 6,1, 
2310 0,17 6,3 

f 
f 

-f 

I 357 0,61 5,9 
257 0,17 6,5 f 
1 180 - -

561,. 6,5 ~3 

0 9f .{,8 
'£ (H:JB) £-trtf.}~f! 
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9,9 QlXXl2 206 1 
7, 6 004 2051 . 

s:1 o,2 1685 

1,5 4,7 1420 
9,3 0,1 1361 

7, 5 '30,1 666 

8,2 21,0 0 

~jlf+Ef•/.) £/K~8) 

C'\J -..... 
1.0 L&.J 

Q() 
0) ~ ~ 

<o ......... 0 - ~ 

~ 
1.0 
ClO 

~ ·<o 
~ 

///'/// 

~ 
~ 

·~ 
~ ~ ~ ,<o ~ 

i 
/ / / / 

( t+) 

2+ 
4+ 

·2 ... 

o+ 
I r. . 

126xe 

Pnc. 3. CxeMa Bo35Y:lKJJ.eHHhiX ypoBHeii 
123 Te n · 

12exe. 

880 2+ 

389 2+ 

~ o•. 
EIK~Br' I 1T 
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Pn:c. 4. 3Heprn:n: ypoBHeti 'IeTHO-'IeTHhiX n:soTonoB Te. 

:r.--1420 z• 1400 · 
o+-ns1 r--1325 2._1320 4·--1361 o-: 1330 

~ 4-mo · z•--1257 --.. 4•--121.l5 D"--1260 
:1"--- Z+ 11110 . • 4·--1210 '"=~ £.w1170 4•-. -1110 4•--1160 · o• ttOJ 1140 

r.--666 z•--666 z·---511) za....._.,· ·z--su z~su ~~s z.·--6~5 . 

O'--o o:.__o .. o+-o o•-·o 
~n. TEOPUR JKCn. TEOPUII 

124re 12Gre 

Pn:c. 5. ~Kcnepn:MeHTanbHhie H TeopeTH'IecKn:e 3Ha'IeHn:SI aHeprn:ti 1-n: 2-qJO-
HOHHhiX COCTOSIHHH SIJlpa Tennypa. . • 
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~Ken. TEOPIIIJ/_-

,. 1889,5 
2~ ./,1863 o• _ -rs33 
3...- 'fBI 5 

. 6' , 775 

r.' /~~~~ 
,. 1866 
6• IBoi 
2Y "-1767 

2• I 201.. •. 1201 
,. 1161 ------ 1161 
o• 1103--·-·c 1103 

2' .5 60 • •• 

f,.· t20re 

,, 
l,KJB II' I lOr~ 

sqo 

() 

E,KIH 

Pnc. 6, CxeMa ypoBHeii 
120 Te 

.... 

14 

'h 

:l. 

{ 
1 . i . 
:J' 

' ( 
~ 
'[' . , 

l 
I 

f , 
~ 
~ 
~ 
~ 

t 
:9 
t 
~ 

t 
\ 

KBa.upyrronb:-Tpex!}JoHOHHOI'O COCTOSIHHSI. HaMH paCC'IHT8Hhl 'IneHbl. I~BII}lTeTa 

n rrpoBe.ueHo nx cpaBHeHne c aKcrrepnMeHTanbHhiMH .uaHHhiM~ ( cM.pnc.6}. 
";- . - ·• . . . : . . ' 

YpoBHH c oTpnuaTenbHOii: 'IeTHOCTbiO. B cxeMe Bos6y>k.u_eHHhiX ypoBH7ii 

120_Te. cymecTByiOT COCTO.IIHHSI C OTpHUaTenbHOH '!eTHOCTbiOe YpoB9Hb . 
- . . /20/ /22/ . . 

3 ( 2085 K9B} liD TeOpHH niirraca II -~aKaSI MO:H{HO K~aCCH!}JIIU~pOBaTI 

KaK O.UHO!}JOHOHHOe OKTyiiOnbHOe COCT?SIHHe1 a. COCT~_.IIHHSI' . 2741 (l-,2-)1 

2938 ( 3-}, 2964 ( 2- ,3:-}, 3015 · ( 2-,3-} n 3124 K9~ ( 2-,3-} - KaK cyrrep- _ 
+ -

II03HUIIIO · O.UHO!}JOHQHH~I'O KBB.UpyrronbHOI'O 2. H . OKTyiionbHOI'O 3 COCTOflHIIii. 

Haum 9KCIIepnMeHT8nbHbie .[l8HHhi9 · II03BOnSIIOT BBeCTH p.II.U HOBhiX 
. + - -

COCTOSIHHHC9HepfHSIMH: (2586 (31, 2693,2741 (1,2 }, 2748 (1,2}, 

2TT8 (1,2}. 2938 (3-}, 2964 (2-,3-}, 3072,3096,3333,3360,3367, 
. '+ + +} - ..:. . . . 

3498 ( 2 } 1 3580, 3608, 3642 .( 1 1 2 1 3693 (1 ,2 } 1 3740 ( 1,2} 1 2896, 

4002, 4030
1 

4}20
1 

4132 ( 1,2}, 4148, (1,2} 1 4283, 4288 K9B ( 1,2}, 3TH 

COCTOSIHH.II HMeiOT .cpaBHHT9nbHO 6~nhlliii9 9H9pi'IIII ¥ IIOKa Tpy.UHO BbiCKa-

38TbCSI orrpe.ueneHHO o6 n·x rrpiipo.ue • 

120 mJ 
Pacrra.u 

. /3,4,23/24/ B pa6oTax _ rrony'!eHhi pasHbie 

rra.ua 120m J • Orrpe.ueneHHoe HaMH sHa'!eHne 
. /4/ 

c pesynhTaTaMH pa6oT • 

sHa'!eHIISI rrepno.ua rronypac

T 1/ 2 ·= 53 MHH cornacyeTc 

. ·. /3/· 
·narpamK H. .UP• IIpii IIOMOIIlH ·CUHHTHnnSIUIIOHHOI'O raMM8-CII9KTpO-

MeTpa nsyqann raMMa-crreKTp 
120m J • Ha ocHoBe rrony'IellHhiX .uaHHhiX 

· 120 mJ. 120 .,:. ' 
6bma rrpe.uno)KeHa cxeMa pacrra.ua _. J.e. 11soMepHoMy cocTOSIHIIIO 

TT -
T 

1
; 

2 
= 40±.2 MIIH} rrpnrrncaHhi xapaKTepncTHKH I · > 5 .. 

/4/ 120 mJ · 
He.[laBHO orry6nHKOB8HHOH pa6oTe I:IpHIIIICbiB8IOTCSI CnHHhl 

120 mJ ( 
B 

( 6, 7 ,8} n HoBoe sHa'IeHne rrepno.ua rronypacrra.ua T J 2 = 53±.4 MHH. 
+' . ' + 

MeTO.UOM f3 . :f' COBI18.U9HHH o6Hapy)KeHbl .UBe KOMIIOH9HThl f3, -crreKTpa 

C rpaHH'IHhiMH 9H9pi'H.IIMH: _ -·~ 3750 ( lg ft ', 6,25} 1 "' 3130 K9B ( lg ft = 

"' 6,25}. 
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HaMH' nayqancSI c.rreKTp raMMa-nyqeit 120· m J , 06Ha'py:>KeJibi HOBbie, 

paHee HenasecTHbie, raMMa-nnHHH, B Ta6niiue 1 rrpiiseaeHbi cseaeHHSI 
/ •t. 

o r~Ma-nyqax 120 m J · • Ha rieTa-crreKTpoMeTpe 6bm II3MepeH crreKTp. 

KOHBepciiOHHbiX sneKTpoHoB IIHTeHciiBHbiX raMM~-rrepexoaoB'. ITony"'eHHbie 
~ . . • r 

'peay.l_lbTaTbi o crreKTpe KOHBepciiOHHbiX :aneKTpOHOB rrp_IIseaeHbi B Ta6n• · 2. . 
B OllbiTaX IIO COBIIaaeHHSIM y ( 511) . - y Mbi 06Hapy:>KHnii1 'ITO ypoB- . 

HH 1161 H 1775 K:aB aacenSiroTcSI rroanTpOHHhlMH IIanyqeHIISIMII. TaK KaK 

.xapaKTepiiCTHKH :aTnx ypoBHeli IIasecTHbi, To B03MO:>KHO o6cy:>KaaTb xapaK-
~ /4/ . 

TepiiCTHKH H30MepHOr~ COCTOSIHIISI 120m J . B pa6oTe !lnSI o6eHX II03IIT-

pOHHbiX. KOMIIOHeHT OIIpeaeneHO 3Ha'leHHe }g ft : "' 61 25, I1CXO!lSI H3 8THX 

. 120m J aaHHbiX1 BepOSITHbie xapaKTepiiCTIIKH II30MepHOro COCTOSIHIISI MO:>KHO 
+ + . + . 

rronaraTb I" = 5 • Ecnn 6bi oHII 6bmii 6 IInH 4 , To Toraa 6eTa-

rrepexoa 6bm 6b1 aarrpemeHHbiM BToporo nopHaKa ( ·tg ft ., 11 ), a 6- IInii 

4--yHIIKanbHbiM rrepsoro rropSiaKa aarrpemeHHSI ( Ig·ft ,· 8). 

Ha OCHOBe 6anaHca 8He priiii II HHTeHCIIBHOCTeit HaMII 6bmH BBeaeHbi 
+ 

HOBbie ypOBHH 2829 H 3123 . K8B ( 4 ) ( CM, pHC, 1), 
122 122 

Pacrrag J , CrreKTp raMMa-nyqefi J nayqancSI Ha Ge(Li )-
3 

aeTeKTopax C o6beMaMII 30 H 10 CM • B Ka'leCTBe rrperrapaTa HCIIOnb30BaH 

HaKorrneHHbiH ito a na pacrraaa 12 2 Xe ( T I ~.= 20 qac), a TaK:>Ke II rrpe
. I 2 

rrapaT 
122 J B pasHoseciiH c .

122 Xe. ITony'leHHbie cseaeHIISI o raMMa-

nyqax npiiBe!leHbi B Ta6niiUe 3, Ha OCHOBe 8THX peaynbTaTOB H aaHHbiX IIO 

raMMa-raMMa-cosrraaeHIISIM 6bma cocTasneHa cxeMa pacrraaa122 J.... 122 Te 

(pnc, 2). 
. 122 J .'25/ 

I1ccneaosaHIIe IIany'leHIISI rrposogiinocb TaK:>Ke so ¢paHUIIII 
. /26/ /25/ 

II B ¢Pf • Haum peaynbTaTbi xoporno cornacyiOTCSI c aaHHbiMII pa6oTbi I • 
/26/ . . 

B pa6oTe o6Hapy:>KeHbi oqeHb cna6bie raMMa-niiHHH, KOTOpbie Mbi He 
' . /26/ . 

Ha6niOaanii, ABTopaMII . 6bm s~eaeH rrpeanono:>KIITenbHO pSI!l HOBbiX coc-

TOSIHHfi. 
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Ta6nnua 4 

nepeXO/lbl B 126 Te II 126 Xe • B03HIIK810WIIe npn 

•. pacnane 126) 

. I ' 
3aeprHSJ hepexona, · 1 lk lk /I ·10 3 

. · · T11n My~bTo HneHTH<!JnKaun~ 
K8B y .• Jl . 

389,0 7194 100 13,9 fipHH.R'l'O E2 Xe 

491,0 '460. 2,5 5,5 ' E2 Xe 

666,0 6790 23,4 3,4 E2 
(695) .. 15 - -
754,0 856 1,6 1,9' . E2 
880,0 180 - - Xe -
1018,.0 20 - - -
1420,0' 70 - - -
1685,0 10 0,04 4,0 ( E2) 
2051,0 7 0,03 4 ;3' ( 'M3 + E2) 
2061,0 - 0,03 - . EO 

Ta6nnua 5 

3aaqeHIIe OTHollleHIIii B ( E2) I B (E2 ) 11m1 y -nepexonon, 
SKCn · s.p. 

B03HIIK810WIIX npn pa3pH/lK9 "2 + II 2 + ypoBHefi 
, I 2 

B naoTonax Tennypa 

.. 

A 120 122 124 126 
YposeHb1 KaB 560 564 .1257 602,5 1325 666 1420 

Cn11a II qeTaocTb 2t 2t 2't 21 z-; 21 21 
f? (~) aKc(BJ~) •. p •.. 42 56 9 . 55 9 45 6 

---------------------

18 



f26. l TA 
Pacrran _ r•3MepeHhi crreKTphi raMMa-ny'Ieii n KOHBepcnolt~hiX 

1261 . aneKTpOHOB npn pacnage • Ha5moganncb oqenb cna5hxe nepexoAhi, 

126 T . · . · 'ITO !I03BOn.HnO BBeCTll HOBbie ypOBHll B e . DOBTOpHO ll3MepeH crreKTp 

- 126 J {3 -nanyqennSI • 05napy)l(eHhi Tpn KoMnoneHThi c E = 380. 
rp. 

< 6,5%), 875 ( 26%) n 1270 (13%) KaB, 'ITO xopomo cornacyeTcSI c·pa
/27/ 

naBeCTHbiMll gaHHbiMR • Dony'IeHHhie peaynbTaTbi npnBegeHbi B Ta5n.4. nee 

Ha ocHoBe anix n ony5nnKoBaHHbiX panee gaHHbiX cocTaBnena. cxeMa pac- _ 

naga -126 J , ... 126Te , 126 J ... 126 Xe 

nnSI Sigpa l26Te 5 ,1., binll !IOAC'IllTBHbl 3Heprllll Tp.HrrneTa ABYX'l'OHOHHO-

ro COCTOSIH.HSI ( CMo pnc. 5) • 

05Cy)l(geHIIe ypOBHefi 'IeTHO-'IeTHbiX II30TOIIOB Tennypa 

·TeopeTII'I8CKOe OliiiCBHIIe ypOBHeH c!jlepii'I8CKllX 'IeTHO-'IeTHbiX Sigep 

BeCbMa cno)I(HO,II go CIIX nop Bee ewe HeT xopomeii Teopiiii. QgnaKo 

XOpOlliO. ~3B8CTH01 'ITO B TBKIIX Sigpax Ha5moABIOTCSI KOnneKTIIBHhie COCTOSI

H.HSI1 COOTBeTCTBY!Olliiie paanii'IHbiM TII!IBM KOneoaTenbHOro KOnneKTIIBHOrO 
. . . /28/ 
ABII)I(eHIISI ( KBagpyrronbHbl8 1 OKTyrronbHbie II T.g.) · • 

Catv:tbiM !IpOC'fbiM II_, KOHe'IH01 CBMbiM rpy5biM SIBnSieTCSI riiApOAIIHa

MII'IeCKOe rrpii5nii)I(eHIIe. B aToM rrpii5nii)I(eHIIII Mo~Ho noAC'IIITaTb anep-

riiiO KBagpynonbHoro OAHO!jJOHOHHOrO B035y)l(geHIISI 

TyrronbHOrO OAHO!jJOHOHHOro .B035y)l(geHIISI r (h w 
. 3 

z+ 
1 

) 

(h w ) ll OK-
2 

, no o5hl'IHO rrony-

'IBIOTCSI HerrpaBllnbHbi<; 3HB'IeHIISio i1HTepecHO OTMeTllTb1 'ITO rrpOBegeHHbie 

HBMII ~BC'IeT~ AnSI II30TO!IOB 

T.e. !IpiiHIIMBSI 0,2 h W II . . 2 

anepriin 2; oK_ono 0,5 MaB, 

Te c y'IeToM aMrriipii'IecKoii aaKoHoMepnocTII, 

/29/ OA h w cooTBeTCTBeHHo , garoT gnSI 
3 

a AnSI. aneprnii 3- - OKano 2,2 MaB. 3Tn 

3HB'IeHIISI HBXOASITCSI B ·xopomeM cornaCIIII C 3KCIIe pnMeHTOM ( CM. piiCo 4) • 

0 CTei'leHII KonneKTIIBHOCTII xapaKTepa ypOBHeH Tennypa (120, 122, 124, 

126) MO)I(HO cygnTb II rro · !jlaKTopy ycKopeHIISI aneKTpoMarHIITHbiX rrepe..;. 
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xonoa. B Ta6nnue 5 Mbi npnaonnM an:a<Ien:nH ¢aKTopa. ycKopen:nSI 

F 
ycK.· 

B (F2 ) aKcn. 

B(E2) s.p; 
., + + 

nnH nepexonoa c nepaofi 2
1 

n BTopofi 2
2 

Ha OCHOBH06.COCTOSIHHe. Xopomo BH.UHO, 'ITO 8TH nepeXO.Uhl YCKOp6Hhl. B 

10 ~ 60 paa. 

3n:eprnSI KBanpynonhn:oro ¢on:o~a Mana, noaToMy MO)K!IO 
. , . 

O)KH.UaTb B aTnx naoTonax noSIBnen:nH· n·ayx¢on:on:n:o-KaanpynonbHbiX n Tpex¢o-

n:on:n:o-KaanpynonbHbiX B036y)Knen:nfi. B rapMOHH'I6CKOM npn6nH)K6HHH,. KaK 
•• 

H3B6CTHO, no npaBnnaM Cn0)!{6HHSI MOM6HTOB nony'IaeTCSI, 'ITO 

' + KH .UByx4JOHOHHOrO BQ36y)K.U6HHOrO COCTOSIHHSI ,OOn)!{Hbl 6b!Tb 0 , 

xapaKTepncTn
+ + 

2 • 4 ,: 
--· + , I 

a aneprnH - a 2 paaa 6onbme, 'IeM nepao~ 2
1 

cocToHnne. llnH Tpex.Po-

n:on:n:oro COCTOSIHHSI nol'Iy'I86TCSI Bb!p0)K.U6HHbifi ypoBeHb C KB8HTOBb!MH xapaK-
+ +' + '+ + . 

T6pHCTHK8MH 0 , 2 t 3 t 4 t 6 t a ero 8Heprns:f B TOM )1{6 rapMOHH'I6CKOM 

+ npn6nn)Ken:nn non)KJia 6biTb a· 3 paaa 6onbme, '!eM aHeprnSI nepaoro 2
1 

COCTOSIHHSI. Ha OCHOBe Teopnn rapMOHH'I6CKHX KOne6an:nfi anepreTH'I6CKHfi 

cne~;rp n~n)KeJI 6biTb aKannncTaHTHbiM' n BbipO)K.UaHHbiM. Onn:aKo naaecTn:o, 

'ITo· ncerna ~ aKcnepnMenTe n:a6monaeTcSI CHSITne Bbipo)KnennH c Hapyme

n:neM npaBnna 8KBH.UHCTaHTHOCTHo 3To o6'bSICHSI6TCSI an:rapMOHH'I6CKHMH non':"' 

paBKaMn B raMnnhTonnan:e. B·MnKpocKonn<IecKoM nonxone rapMoHn'IecKoe 

npn6nH)K6JIHe 03Ha'IaeT, 'ITO B raMHnbTOHHaJie SI.Upa Y'IBCTBYIDT TOnbKO 

' , . 

i 
I. 

I 
/. •· 

l . KBanpaTHtiHb!6 no 4JoHOH8M 'In6Hblo <PH3H'I6CKM 8TO 03Ha'IaeT,. 'ITO KBa.U

pynonhHb!6 .PonoHbi n:e aaanMoneficTayroT Me-)Kny ·Co6ofi B H.Upe. Hano cKaaaTb, 

'ITO Cylli6CTByeT H6CKOnbKO nonb!TOK ,llnSI o6'bsiCH6HIISI pacruenneHIISI MynbTIInne-
/30-31 32/ . ' 

TOB ' ' • 06b!KHOB6HHO BBO.UHTCSI H6KOTOpoe a4J4JeKTMBHOe B38MMO.Uefi-

CTBHe M6)K.UY 4JoHOHI'IMM,. KOTOpoe npMBO.UMT K BKniD'I6HHSIM B, raMHnbTOHHaH 

<Inea:oa Ky6n<IecKnx n Bhicmero nopH.UKa no oTnomeimro · K onepaTopaM ¢on:o

noa. 3To KaK paa npnao.unT K anrapMOHH'IecKnM nonpaBI,(aM,. KoTopbie pacmen

nHioT MynhTHimeTbi. Onn:aKo ace cymecTByromn~ Teopnn n:e O'I6!lb xopomn, 

n,' KpoMe Toro, ncnonbayroT cnO)!{Ilhifi MaTeMaTH'IeCKMfi annapaT. llnH aHann-: 
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.. 
' + + + 

sa pacmerrnemm JlByx<!Jononnoro TpnrrneTa 0 , 2 , 4 Mhi ncrronbsosann 
', ' . /31/ .. . 

Teopnro BenSieBa n 3~neBnHcKoro . · • IToMnMo BBeJleHHSI BsanMoJleiicTBHSI 

Me~Jly <!JoHOHaMMt KaK IlpMHSITO H B JlpyrMX TeopMSIX, OHa, B KOHUe KOHUOB, 

cBOJlHTCSI K rrony<!JenoMeaonornqecKofi TpaKTOBKe. 3To JlenaeT ee 6onee 

JlOCTyrraoil:. B sToil: Teopnn ·BBOJlSITCSI JlBa ·rrapaMeTpa 

T/ =~(2: _)_ 
E ( 2+) 

. I 

R 
+ + 

B (E2, 2 
2
-+ 2 

1 
) 

B(E2,2+-o+). 
1 

H R HS Haiiiero SKCIIepnMeHTa, Mbl paCC'IHTa

nH pacmerrnemre JlByx<!Jonoaaoro · TpnrriieTa. HaJlo OTMeTHTb, 'ITO· rrono~eane 
+ 

rr'epBOI'O BOSOY~JleHHOI'O ypoBHSr 2 J. · OIIpeJlenSieTCSI HS SKCIIepHMeHTa. 

Ha rue. 5 OT'I~TnHBO BHJlHO, 'ITO TeOpHSI rrnoxo 'OIIHCb!BaeT pacmerrneane 

B CMhicne rropSIJlKa ypoBHeil:, 'ao oaa JlaeT cpaBHHTenbHo xopornee orrnca

ane saeprnn :ueHTpa TpnrrneTa n Benn'IHHhi pacmerrneHHSI. ITopSIJlOK ypoBHefi 

B TpMIIJieTe He OIIliCbiBaeTCSI TO'IHO IIOKa Hli B OJlHOil: liS cyrneCTByiOlliHX 

Teopnil:. 

Mo~Ho JlOIIYCTHTb, '~TO ~eKoTopbie liS· ypoBHefi .B pail:6He 2 M SB SIBnSI

IOTCSI 'l_neaaMH Tpex<Poaonaoro KBaJlpyrroni.noro KBliHTeTa. Oco5eaao xoporno 

sTo BliJlHO B 120 Te. (eM. puc;, 1). Bonhiiiyro yBe~)eHHOCTb B TOM, 'ITo 
+ + + + + 

ypOBHH 0 'o 2 t 3 t 4 1 6 IIpHHaJlne~aT K Tpex<!JoHOHHOMY KBHHTeTy Jl8IOT 

rrpoBeJleHHhie HaJI1li pac'I~Thi JlnSI~ pac.merrneHHSI sToro KBHHTeTa rro Teoplin, 
. . ' . ' /33/ 

B .KOTOpOil: liCIIOnbSYIOTCSI 'leTbipe IIapaMeTpa • 3TH IIffpaMeTpbl CBSI38Hbl 
+ . . ' 

c sue prH:il: 21 H saeprHSIMH JlByx<!Joaoaaoro TplirrneTa .• Ha pH c. 6 rroKa-

, saHbl ?KCIIepHMeHTanhHO IIony,'leHHbie ypOBHM Tpex<!JoHOHHOI'O KBHHTeTa, 

a TaK~e paCC'IliTaHHbie ypOBHH JlnSI KBHHTeTa Tpex<!JOHOHHOI'O COCTOSIHliSI 

B SIJlpe 
120 Te . BHJlHO, 'ITO rrono~eHHe KBHHTeTa OIIliChiBaeTcSI oqeab xopo-

IIIO. 
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B 9TOM .H30TOIIe ( 
120 

Te) so;35y.lK.uaeTCH yposeHb c 9Hepr.HeH 2108,0 K9B 

(1 77 J+ . ·.· 1+ ' .120 'T' 
= ). ·Haniiqiie ypOBHH B . .te yKa3biBaeT Ha To,. qTo s.uecb, 

• • ~ ' : "• < ' 

B03MO.lKH0 0 IIMeeT MeCTO anrapMOHIIqHOCTb, 05sl3aHHaH B3aiiMO.lleHCTBII10 Me.lK-
. . ' . ·.· )30/ 

.uy qacTIIUaMII II tpoHoHaMII, KaK 9TO ·yTsep.lK.uaeT Anara • 

11ssecTno, qTo a rapMOHIIqecKoM rrpii5nM.lKennn raMMa-nepexo.uht 
•. . ~ . \ . 

Me.JK.Qy COCTOHHIIHMII,. OTniiqalOIIIIIMHCH ITO qncny <fJOHOHOB 50nbiiie. qeM . Ha 

e.uHHIIuy, aanpemeHbi •. Mbt Ha5niD.uaeM, qTo TaKIIe nepexo.llbi , xoTsr n cna-
. ' + 

5J?te·, cymeCTBYlOTe flpn 9TOM nepexo.u CO. BTOporo 2
2 

COCTOHHIIH Ha DC-
.· . ' + ' 

nosnoe na nopsr.uoK cna5ee, qeM · c nepsoro 2 
1 + 

Ha ocHosnoe, a nepexo.u 

C TpeTbero 23 Ha OCHOBHOe - ·Ha · .llBa · ilOpH,llKa + cna5ee, qeM c nepsoro 2
1 

Ha OCHOBHOe COCTOHHHe. 0THOIIIeHIIH IlpiiBe,lleHHbiX IIHTeHCHBHOCTeH 5eTa-· 

pacna.ua .llnH ypOBHeli z+ ( 1 h w ) . , 2+(2 h W ) II 2 + (3 h W ) COCTaB-
nHlOT: B t24Te 1 :0, 2:0,03, a 8 

1 :2o Te · 1:0,2:0,07. 8TO eme pas IIOKa3biBa-

eT, qTo aHrapMOHIIqHOCTb HrpaeT Ba.lKHYlO ponb B ll30TOII8X Tennypa. 

BII.llHO II3 c.HcTeMaTHKII (eM. piic. 4), qTo 9HepriiH nepsoro soa5y.lK.uen-
. + . ''. ' 

HOro COCTOHHHH 2 1 B pa3niiqHbiX ll30TOTiaX HeO.llHHaKoBa. flpHHHTO ·: CqiiTaTb,' 

t.iTo .9To cssraaHo c sarronHeHireM HeHTpOHHhrx ··rro.uo5onoqeK. flpii npu5nn

.lKe.HIIII ~ sarronHeHHbiM rro.uo5onoqKaM "ycToliqii BDCTb ~ 
6
' sr.upa ysenHqHsaeTcSI 

II BMecTe c TeM yseniiqHsaeTcSI 9HeprHsr ¢oHoHa •. TaKyiD .lKe aasHcHMOCTb 

MO)i(Ho 3aMeTIITb II B rronO.lKeHIIII .llByx<!J~HOHHoro TpiirrneTa II OKTyrronbHOro 

3--COCTOSIHIIS!o 

r • • ' 

B o5nacTII 9HeprHu 2,5-8,0 Mas Ha5nro.uaiDTCSI ypoBHII c oTpHuaTenbHOH 
' /22/ . ' . 

qeTHOCTbiO.'. KaK saMeTIIn CaKaR , 9TH ypoBHII MO.lKHo o51;>HCHIITb KaK 
j • +'- -

cyrreprro3HUII10 o.uHo¢oHOHHoro Ksa.upynonhHoro 2 u OKTyrronhHoro 3 

cocTOHHIISI. Mo.lKHo O.lKH.llaTb, qTo yposHH aToro KBIIHTeTa I 77 = 1-, 2-, 

3-, 4-, 5- HMeroT 9Hepr:H10 OKono E(2: )+E (3'-).B Ta5nnue B npe.ucTas-

neHbi 3HaqeHHSI OTHOIIIeHnli E(N)/ IE(2+)+E( 3 -) I , ~.ue E(N) - 9HeprHSI 
i . l . . 

cocTOSIHIISI Hs "KBHHTeTa '~ :B nsoTona'x .124 Te·. H 120 Te • BH.llHo, qTo 9TO 

__ npasiino no 9Hepriiii ·xopoiiio BbmonHSieTcSI, T.e. '9TH OTHOIIIeHHSI. 5nn3KII 

K e.uiiHIIue. 
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