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H3y4eHHe C80HCT8 80 36Y*AeHHWX COCTOAHHH 121 Te npOBOAHllOCb 
KaK npH pacnaAe 121 I I T !!2"" 2 12 4/11- 31 T aK H 8 AAepHwx pe-

l 3 !r ' t at · aKI.IHAX (d,p) 14 , ( He ,a)1 , (a.2ny) . Bee 3KcnepHMeHTanto-
Hwe A8HHwe, H38e CTHwe AO cero 8peMeHH, co6paHw 8 o63ope 171. 

B pa6oTax 1 1-31 H3MepAm1Cb cneKTPbl y -ny4ei1, o6fasy10114HecA 
npH pacnaAe 121 I. H c neKTpw yy -coanaAeHHH /a 11•2 co8naAeHHA 
H3Mepllm1cb npH nOMOUIH MeTOAHKH NaJ- Ge(Li). 8 1 31 - npH no 
MOUIH Ge ( Li) - Ge ( Lt) - AeTelnopoa/. 0AHaKo I HeCMOTPR Ha H3Me
peHHII yy -coanaAeHHH, a cxeMe pacnaAa 12 I. npeAflO*eHHOi1 
a1 1-3 /, HMeeT CII HeM8110 npOTHBOpe4Hi1, 3TO C8R38HO C TeM, 4TO 
cneKTp H311y4eHHR 121 1 CllO*eH H COCTOHT, B OCHOBHOM, H3 C1186biX 
no HHTeHCHBHOCTH nepeXOA08, 3HeprHH KOTOPbiX 6wnH onpeAeneHbl 
a 11-31 8eCbMa rpy6o. 

C llellbiO YT04HeHHR CXeMW pacnaAa 
121

I Mbl npeAnpHHAllH H3Me
peHHe cneKTPOB y - ny4ei1, conpoeo*A8IOUIHX ero pacnaA. 

METO.llHKA 

HsoTon 1211 BWAemmcR xHMHI4ecKH H3 121Xe I T112- 40 MHH. I , 
o6pa3y10114eroc" a t~ePHH, o6ny4eHHOM npoToHaMH I EP • 660 M3B/ Ha 
CHHXPOI.IHKllOTPOHe OHRH. MaTepHHCKHi1 H30Ton 12 txe 8WAenAncA H3 
CMeCH H30TOnOB KCeHOHa C nOMOUibO Macc-cenapaTOpa. 8 HCT04HHK8X 
121I npHCyTCTBOBana npHMeCb 1201 8 K011H4eCTBe OT 0,5 AO 2%. 

CneKTpw y -ny4ei1 H3MepAnHcto Ha cne KTpoMeTpe c Ge(Li) -AeTeK
TOPOM OODeMOM 38 c M3 H paspewa~eH cnoco6HOCTbn R- 2,5 K3B 
npH E Y - 1 H38 . AnA onpeAeneHH1'1 3HeprHi1 HaH6onee HHTeHCH8HWX 
y -nepeXOAOB 121 1 /BHYTPeHHHX penepoe/ HCnOllb3098118Cb nO~CBeT
Ka cnet<Tpoe rpaAYHPOBBHHbiMH npenapaTaMH 139ce , 113 Sa ,13 Cs , 
65zn H S8y , 3HeprHH MeHee HHTeHCHBHbiX nepeXOAOB 8 cne KTpe 
121 1 onpeAellllllHCb no BHyTpeHHHM penepaM 6e3 nOACBeTKH. nony-
4eHHble cneKTPbl y -ny4eH 6wnH o6pa6oT8Hhl H8 ~BM 11t1HHCK-2 11 /npeA-
98pHTellbHbiH :nan/ H CDC-6500 . 

PE3YnbTAT~ 3KCnEPHHEHTA 

8 Ta6n. npHBeAeHbl pe3yllbT8Tbl H3MepeHHH 3HeprHi1 H OTHOCH
TellbHWX HHTeHCHBHOCTei1 y -ny4ei1. 3Ha4eHHII Ey H ~ R911AnTCII 
cpeAHeaseeweHHWMH pe3ynbTBT8MH no ABHHbiM 4eTwpex onwToe. Ta6-
11HI.Ia COAeP*HT 71 nepeXOA, AaB1'1Tb H3 KOTOPWX o6Hapy*eHW Bnepewe. 



Ta611H1.4a Ta6nH1.4a /npOAOn*eHHe/ 

f a,..,..a-nepeXOAW, o6pasy~C~qHeCA npH pacnaAe 121 1 

Ey( Ey) K3B 1y( Iy) p&SMellle!Qe 11-(}o.i 
a.Kcn. / I / 8.KCD. III /I/ 

699, 941 (29) 699, 7( 10) 0,285(9) 0_,22 912- 212 11JJ. 
711, 00(?) 712, 3(10) o,001 l3) o,oo 1:D6- 594 

56, ?6(5) 56 , 8(2)& o,o87(8) o,o35a 532- 475 I 

! 

144,76( 4) 144,4(2)& 0, !29(4) o,na 438- 293 I 

751,77(7) ?51,5( 10) 0,048( 4) o,o4 1227- 475 ( '/'J)e 

768, 96(14) 768, 9(15) 0,028( 4) 0, 04 1363- 594 

I48&-1:WO 782,07{4) 782,1 (7) o,o92( 4) o, 1o 994- 212 <11> 
212, 223(I3) 212, 5(5) I00,0(19) roo 2Ia.. 0 
231,002(35) 23J,4(5) 0,390(5) 0, 35 443- 212 1111. 

793(! ) 793,7(10) o,Oio(5) o, o1 1681- am 
002,32(22) a:x>, 5{20) o, ror(6) 0,02 1485- 683 

244, a;5(35) 244, 3(5) o,II8(6) o,I3 6~ 443 006,005(28) 006, 9(5) 0,235(9) o, 28 006- 0 

. 263, 18(6) 262, 8(5) o,oas<6> o,n 475- 2I2 11 
278,88(4) 279,0(5) 0,148(9) 01 18 8II- 532 11 .. 

8I0, 94(7) :a o,ossc1o) SII- 0 
005,45(8) 005,6(15) 0,034(7) o,o7 1340- 475 

293. 36(7) 294,0(5) 0,068(6) o,O? Bm- 594 0099 99( 21)B 0,021(4) I681- au 
319, 894(17) 319, 7(5) I 1 I38(28) 1,24 532- 212 1111. 874,!4(8) 875,6(15) 0,026 (4) o, os !681- 006 

36?,727(34) 367, 2(6)6 o,o89(5) 0, 066 8II- 443 
382,271( 19) 382, 2(5) o, S«ll4) o. sa 594- 212 11JJ. 

879,40(8) !1 0,036( 4) 
889,26(6) 889,! (15) 0,053(3) o,O? (142!- 532 ) <1'1> 

43?1 05(25)B 0,017(5) 912- 475 9!2,3(8) 9II,7(10)6 0, 020(!0) 0, 036 9!2- 0 

444, 00(12) 443, 1(6)6 0_,035(5) o,066 Bm- 443 923,0I (22):a 0,0!8(5) 

470, 829(18) 471, 5(5) 0, 83(4) 1, 02 683- 212 '1111. 936, 575{28) 936,8(5) 0,29?(7) 0, 23 II48- 2I2 11:a. 
4?5, 326(14) 475,0(5) 1,14(4) 1, 24 475- 0 958, 04(!2) 957 ,7(20) 0,035( 4) o, oJ II?O- 212 '11 
5II 5II 16.64(35) I4.5d 994,!8(5) 994,6(!0) 0,09! (5) o, o? 994- 0 

532, 120(12) 531,9(3) 6, 40(12) 7,3 532- 0 10II,35(5)JI o,oaa(5) 1400- 475 <11> 
594, 553(22) 593, 0(10) 0, 392(10) 0, 44 594- 0 1014, 844(27) 101415(10) 0, 2?0(9) o134 1227- 212 11:a. 

(006- 212) 1020102(8) B 0,035(3) 

598,850l!4) 598, 7(10) 1,-59?(35) 1, 83 8II- 212 1111. 1043, 79(7) 1043;7(15) o,o5I(4) 0, 04 1400- 443 

633, 52( 16)B 0,018( 4) 1000, 59(19) I000, 7(20) 0,026(8) 0,04 1681- 594 

640,920(32) 640, 5(5) 0,0?8(25) o,os II73- 532 11e 1094,.31(5) 1094,7(15) 0,084(6) o, o8 1:DS- 2!2 11 
673,34(4) 673_,2(7)6 0_,100(7) 0,086 II48- 475 11• 1626- 532 11 
678,47{4) 678, Il 10) 0,092(16) o, o9 1485- 006 II28, 51(8) Il28, 8(15) 0,{)78( 5) o,O? 1340- 212 11 
688,27(I!) 688#0(10) .0_,032(5) 0,02 688- 0 II3310?(22) II33 ,9(25) 0,035(4) o,o2 

695, II { 4) 695, 4(10) 0, 229(8) 0, 20 Il?O- 475 11 II36,40(21)B 0_,018(5) 17:1>- 594 
- ---

~227- 532 11• 
-----
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Ta6nHua /npoAon*eHHe/ 

699,94Il29) 699, 7l10) 0,285(9) 0.,22 
7!1, 00( 7) ?I2,3l10) 0, 03!(3) 0,03 
751 ,77(7) 751,5(!0) 0,048(4) 0,04 
768, 96(14) 768,9(15) 0,028( 4) 0,04 
782,07( 4) 782, 1(7) o,o92(4) o,1o 
793(1) ?93,?(10) 0, 010(5) 0, 01 
lrl2,32(22) axl, 5(20) 0,031(6) 0, 02 
1[)6, 1[)5(28) lrl6, 9(5) 0, 235(9) o, 28 
8I0, 94(7)B 01065(10) 
865,45(8) 865, 6(15) 0,034(?) o,o? 
869, 99(21)• 0, 021(4) 
874, 14(8) 8?5,6(15) 0,026( 4) 0, 06 
879,40(8) • o,036< 4> 
889, 26(6) 889,1(!5) 0,053(3) o,O? . 
912,3(8) 9II, ?(10)d 0,020(10) 0,036 
923,01(22)B 0,018(5) 
936,575(28) 936, 8(5) 0, 297(7) 0, 23 
958,04(12) 957, ?(20) 0, 035(4) o, o3 
994, 18(5) 994,6(10) 0,091(5) o, o7 

1011,35(5)• 0,088(5) 
1014, 844(27) 1014,5(10) 0, 270(9) o,34 
I020102(8)B 0,035(3) 
1043, ?9(7) 1043;7(15-) o,o5I(4) 0,04 
1086,59(19) 1086,7(20) 0,026(8) 0,04 
1094,31(5) 1094, ?(15) 0,084(6) o,o8 

II28151(8) II2818(15) o,o78(5) o,o? 
II33107(22) II33 ,9(25) 0,035( 4) 0,02 
II36,40(21)B 01018(5) 
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912- 212 1111. 
1:Jl6- 594 

1227- 475 <11le 
1363- 594 

994- 212 (1]) 

1681- 8l17 

148!>- 683 

lrl6- 0 

8II- 0 

1340- 4?5 

1681- 8II 

1681- 8J6 

(1421- 532) <11> 
912- 0 

1148- 212 1111. 
II?O- 212 11 
994- 0 

1486- 475 (11) 

1227- 212 1111. 

1486- 443 

1681- 594 

I:JlS- 212 11 
1626- 532 11 
1340- 212 11 

17:J>- 594 

Ta6nHua /npOAOn*eHHe/ 

II49, 12( 10) 1149, 5(8)6 0.052(4) 
[ 0, !3r 

!68!- 532 

1~51,1rl(7) II5I,4( 10) 0,076(5) I363- ?.:2 11 
!C26- 475 n 

Il70 ,37(6 ) II70 , 8(5) C,058(j) (' , L4 I!':c- \. 

II98, 90(7) 1!0..:: ,5(5) 0,091(6) o, o? !730- 532 11 

1226,89(17) 122?, 5(15) 0,0!7(3) o,or !227- ( 

:43!1- 2!2 11 
1255,39(10) 1255,0(15) O,OI?(5) 0,02 I7:J>- 475 11 
1274,5?(9) 1274., 4(20) 0,028(3) o,o2 1486- 212 11 
1:Jl6 , 50(6) I:Jl6 , 5( IO) 0,095( 4) o,1o 1:n>- 0 

!340,38(14) 1340, 8(15) 0,020(G) 0,02 1340- 0 

1363, 81(8) 1363, 4(10) o,o57(3) 0,04 !363- 0 

!414,45(21) 1413,3(20) 01015(4) o,o2 !62£- 2!2 (til 

1438,3(5) 1439, 8(20) o ,or:J(4) ( 1 ' ~ l l:.., !439- 0 

1409,26(27) 1469,2(25) 0,015(5) 0,02 168!- 212 11 
1486 ,65( II) 1486 ,4(20) 0,028(4) 0 ,03 14~- 0 

1518,83(17) 1518, 4(15) . 0,020(4) 0,02 I7:J>- 2!2 11 
15-49,94(24) 1550, 4(10) 0,022(4) 0,03 

1681,00(12) !681,6(15) 0,036(6) 0,03 1681- 0 

17:Jl, 4(4) 17:Jl ,2(20) 0,009(4) 0,004 !7:xl- 0 

1840, 8(4) 1841,8( IS) 0 014(4) 0,02 I 

npHMe4aHHe: 3HaK "a" 03Ha4aeT' 4TO E y , Ir COOTBeTCTByiOT AaHHbiM 
pa60Tbl /2/, a 3HaK 116 11 - pa60Tbl / 3 / , 3HaK 1 

8
11 OTHOCHTCR K HOBbiM 

nepexoAaM, o6Hapy*eHHbiM HaMH e cneKTpe y -ny4eH • " r' ' - 3Ha4e
HHe Iy cno*Horo nepexoAa pasHa cpeAHeH eenH4HHe no pe3ynbTa
TaM r1-s~ 11A11 - yy -co enaAeHHR Ha6moAanHCb e pa6oTax 11-3 / ''e11 

-

B / 1,2 / "*" - B / 2 / "H" - B / 3 / . 

nocKOnbKY HHTeHCHBHOCT b Y -nepeXOAa 560,4 K38 H3MeHReTCR 
aT onbiTa K onbiTY s 2-4 paaa , era cneAyeT OTHeCTH K pa cnaAY 
120 I. B pa6oTax12,3 / 3TOT nepexoA owH604HO npHnHcaH pacnaAY 
1211. B cneKTpe 120 1 H3eecTeH TaK*e nepexoA 641, 1/4/ K3B, KOTo
PbiH Ha6nnAanH B AaHHOH pa6oTe, OAHBKO OTHOWeHHe HHTeHCHBHOCTeH 
y 641 H y 560 K38 COCTaBnlleT 1: /3 -6/, 4TO Cyl!leCT BeHHO MeHbWe, 
4eM OTHOWeHHe 1:8, npH Cyl!lee pacnaAY 4HCTOrO 120 1.1 81

. no- BHAH-
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MOMy, y- n~H~A 641 K3B ABnAeTCA CnO*HO~ ~ COAeP*~T KOMnOHeHT~ 
pacnaAa 120 I ~ 121 1. B~4HT8HHe AOnH npHMecHo~ n~HHH 120 I 
nOK838nO, 4TO ~HTeHCHBHOCTb 110CT8TK811 np~MepHO nOCTOAHH8. 4TO 
K8C8eTCA 3Hepr~~ 060HX nepeXOAOB, TO OHH 04eHb 6nH3K~, T8K K8K 
AnA cno~Horo n~Ka He Ha6nnAanocb H~KaKoro yw~peH~R, H 3HeprHR 
ero He MeHRfi8Cb npH H3MeHeHH~ AOnH npHMeCHOrO KOMnOHeHT8 OT 
20 AO 60%. 

Cno*H~~ nepexOA 1151,4/10/ K3B 11' !a 1
1l

1 ero 3Hepr~R onpe 
AeneHa K8K 1149,5/8/ K3B/ p83AeneH H8 ABe n~HHH. 

B ra6n~~e npHBeAeH~ AnR cpaaHeH~R c Haw~MH ABHH~MH pesynb
ran,, pa6or~ •·. rAe cneKTP y -ny4e~ H3MepeH nom~ee, 4eM e 12,3 1• 

nnR rex cny4aee, KOrAa nepeXOA B I t / He Ha6n~A8fiCR, 3H84eHHR 
Ey .I y conocraaneH~ c A8HH~M~ 12 ·3 1 . KaK BHAHO ~3 ra6nH~~. 
HaM YAanoc b cy~ecraeHHO noe~c~rb T04HOCTb onpeAeneHHR 3HeprH~ 
Y -nepexOAOB. YT04HeH~ raK~e 3H84eHHR HHTeHC~BHOcre~ y -ny4e~. 
B pa6orax ' 1- 3 1 OHH onpeAeneH~ o~eH04HO, 6es norpewHocreH . 

CXEHA PACnAAA 121 I 

Hcnon b3YR nony4eHH~e 3KcnepHMeHranbH~e pesynbrar~ /cM.ra6n./ , 
M~ npoaHan~s~poeanH cxeMy pacnaAa t2t I, np~aeAeHHY~ e pa~ 
Tax /1-3/ , a T8Kike B 0630pe / 7/ . PaCCMOTPHM nocneAOB8TefibHO H3Me
HeHHA ~nH AOnonHeH~R B CXeMe pac~aAa 12II, KOTOp~e cneAY~T H3 
H8WHX pe3ynbT8TOB. 

1 . YpoeeHb 443 K3B 6wn npeAnolkeH e pa6ore 131 / e pa6orax 11·21 

oH orcyrcreyer I Ha ocHoBaH~H coenaAeHHH y 231- y 212. Aerop~ 
Hanpae~n~ c Hero raK~e nepexOA 443 K3B. YT04HeH~e 3HeprHH 3ro
ro nepexoAa /eM. r a6n/ noKasano , 4TO 6anaHc 3HeprHH He co6n~
AaercR B npeAenax~ H OH He MO~eT P83PR*8Tb ypoeeHb 443 K3B. 
Hw pasMe~aeM ero e APYrOM Mecre cxeM~ Me~AY ypOBHRMH AR7- 443 K3B. 

/ 7 / / 1-3/ 2. B o63ope P83PRAK8 H3eeCTHoro YPOBHR 532 K3B AO-
nonHeHa Y -nepexoAOM 56 K3B . HawH ABHH~e noAreeplkAa~r 3To pas
Me~eHHe. nononH~TefibH~M apryMeHTOM AfiA eeeAeHHR 3A€Cb Y 56 K38 
cny*aT coenaAeH~R HeKorop~x y -ny4e~ c y 532 H y 475 K3B 
/c Y 475 4epe3 K8CK8A 532 ~ 475 K38/. no-B~AHMOMY, T8K cneAy
eT ~cronKoeaTb Ha6niCA8eMwe e 1 11 co enaAeHHR y 1 094 - y532, y 475 
/pa3Me~eHHe 1626-532 K38/ HfiH y 1198- y 532, y 475 /pa3Me~€HHe 
1730-532 K38/, 

3. Ypo eeHb 806 K3B BBeAeH e111 ycnoaHo; npeAnona ranocb,4TO 
ero P83PRAK8 npo~CXOA~T ABYMR AOCT8T04HO HHT€HCHeH~MH Y -nepe
X0A8M~ 594 K3B Oy-0,392) H 806 K3B <), =0,235). 6anaHc 3Hepn1H, co
rnacHo H8WHM A8HH~M, CXOA~TCR B npeAenax l u . TeM He MeHee, 
pacnono*eHHe s.qecb y 594 K3B a~sweaer COMHeHHe. Bo-nepewx, 
Y594 K3B pacnono*eH y~e Me*AY COCTORH~RM~ 594- 0 K3B ~. eo-era~ 
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P~X, OH He npORBnAeTCR e COBnBAeH~RX C Y 212 K3B, 4TO npor~
BOpe4HT ero P83Me~eHH~ MelkAY COCTOAH~RMH 806-2 12 K38. EcnH 

y 594 K38 H RBnReTCR CnO~H~M, TO KOMnOHeHT, HAY~HH C YPOBHR 
806 K3B, AOn*eH o~Tb 04eHb cna6 , MeHee 0, 01 eA . Iy . 0AH8KO 
B nonb3Y Cy~eCTBOe8HHR ypOBHR 806 K3B CB~AeTenbCTByeT OTCyT 
CTe~e COenaAeH~H C K8KHM~-nH60 Y -ny48MH ~HT€HCHBHOrO nepeXOA8 
806 K3B /no-a~AHMOMy , OH HAeT H8 OCHOBHOe COCTORHHe/ H, KPOMe 
roro, o6Hapy*eHHoe HaM~ saceneH~e ypoBHR 806 K38Y -nepexo.qaMH 
678 ~ 874 K3B,HAY~~MH H8 Hero C BepXHHX COCTORH~H 1485 
H 1681 K38 COOTB€TCT B€HHO. TaKHM 00p830M, Cy~eCTBOB8HH€ ypOBHR 
806 K38 npHo6peraer 6onee aecKy~ apryMeHra~~~. 

4. Ypo8eHb 811 K3B 6~n 88e.qeH 8 ' 1•
21 no co8naAeHHRM y 2 78-

Y 532 H Y 598- y 212. Aerop~ 131 .qononHHn~ ero pa3PRAKY nepexo.qoM 
367 K3B , H~ 880A~M e~e OAHH nepeXOA - 810 K3B, ~AY~H~ Ha oc
HOBHOe COCTORHHe 121Te. 

5, COCTORH~e 887 K38 B036Y*A8eTCR 8 R.qepH~X peaK~HRX 
(a,2ny/~1 CnHH ero onpe.qeneH KaK ( 5/2+, 7/z+), H OH Mo~eT sace
nRTbCR npH pacnaAe 121 I. B o6sope171 OH 6~.n eee.qeH npH pacna
.qe 121 1 ycnoBHO no OAHOMY nepexOAY 293 K3B. H~ .qononHReM pas
PRAKY YP08HR 887 K3B y-nepeXOAOM 444 K3B H eeo.qHM nepeXOA 
793 K38 , 38CenR~~HH ero C COCTORHHR 1681 K3B. TaKHM o6pa30M, 
seeAeHHe ypo8HR 887 K3B H3 pacnaAa 121I nony4aer 6onbwee 
060CHOB8HHe. 

6. Ypo8eHb 889 K38, see.qeHH~ a8ropaMH 131 KaK aosMOikHWH, 
He nOATeeplk.q8eTCR H8WHMH ABHHWMH. 6anaHC 3HeprH~ An~ ABYX 
y-nepexo.qoe, 889 H 678 K3B, paspR~a~Hx ero cornacHo 131. ew
XOA~T .qaneKo sa npeAenw 3u. KpoMe roro , HanH4He co8na.qeHHH 
y889- y/532+511/, y/470+475/ 111 nporHeope4HT pasMe.~eHH~ 
y889 K3B Me*AY COCTORHHRMH 889 ~0 K3B . B o6sope l 7/ 6~no npe.q
nono~eHO , 4TO y889 K3B pa3pR~8eT ypoaeHb 1363 K3B H8 COCTORHHe 
475 K3B. 0.qH8KO 6anaHC 3HeprH~ He nOATeeplkA8eT 3TO paSMe~eHHe . 
H~ nona raeM, 4TO r889 K3B HAeT np~Mo Ha ypoaeHb 532 K3B H 4e
pes K8CK8A o6pas yer cosnaAeHHR c y 475 K3B. TaKHM o6pasoM, 
AO~eH Cy~eCTBOB8Tb ypo8eHb 1421,38 K38 . 0AH8KO BBHAY HeKOTO
POH HeOAH03H84HOCTH e coena.qeHHRX /Ka~.qoe 11oKH011 co.qepii!HT no 
AB8 nepeXOAa/ H 88HAY Taro , 4TO ypOB€Hb 1421 K3B He no.qKpennR 
eTCR .qpyrHMH nepexOA8MH, MW BBOAHM ero e CX€MY pacna.qa 1211 
npeAnOfiOIIIHTenbHO. 

7. Ypo8eHb 912 K3B 6wn 8ee.qeH e1 1
•
21 no coena.qeHHRM y 699-

Y 212. Aeropw 131 ycnoaHo .qononHHnH ero paspRAKY y 912 K3B . Hw 
eeo.qHM c Hero e~e rpeTHH nepexoA 437 K3B. Co6nnAeHHe 6anaHca 
3HeprHH All~ ecex rpex nepexo.qos no.qraepii!ABeT ypoeeHb 912 K3B 
H noseonReT CHRT b ycnOBHOCT b eBeAeHHft y 912 K38. 
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I 1 3 / 8. C YPOBHR 994 K38 ' • KPOMe Y782 K36, npeAnOnO*HTCJlbHO 
6wn HanpaeneH )' •nepeXOA 994 K36. HawH ABHHble nOATBeP*A810T 
TaKOe paSMCUICHHC )' 99 4 K36, H BBCACHHC YPOBHR 994 K38 nony4aeT 
HCCKOJlbKO fiOJl bWCC 060CHOB8HHC, 

9. YpoBCHb 1149 K36 6wn BBCACH 81 l •21 H8 OCHOBC COBn8ACHHi1 
y936 - y2 12. 6 pa6oTe 121 c Hero 6wn HanpaeneH e~e OAHH nepexoA 
1149 K3 8. AeTopJ3AononHHnH ero pa3PRAKY TPCTbHM y -nepexoAOM 
673 K3B. YT04HCHHe 3HeprHH nepeXOAOB noATBCP*AaeT pasMellleHHe 
3ACCb y 936 H )' 673 K3B, HO npOTHBOPC4HT pa3MCUICHHIO )' 1149 K38, 
KOTOPbiH MO*HO pacnOllO*HTb Me*AY COCTO~HHRMH 1681 ~ 532 K38, 

10. YpoeeHb 1170 K38 6wn SBeAeH e l l/ le pa6oTax l 2,8/ OH OT
cyTCTByeT I no 4eTwpeM y -nepexoAaM 1170, 957, 695 H 640 t<36, 
npH4CM OAHH H3 HHX,Y957 K36,o6pa3yeT COBnaAeHH~ C y 212 1<38. 
C T04KH 3peHHR 6anaHC8 3HeprH~ HCT B03P8*CHH~ AllR BBCAeHHR 
nepBbiX T pex nepeXOAOB. 4TO *C 1<8C8CTCR )' 640 K38, TO, cor naCHO 
)')' - coenaACHHAM I 1•

21, OH ACHCTBHTCJlb HO AOfl*CH HATH H8 ypOBCHb 
532 1<38, HO 3HCprHR HCXOAHOrO COCTO~HHR OK83b1B8CTCA p8BHOH 
1173 , 0411331 K3B, 4TO HHI<aK HC CXOAHTCA C 3HCPrHeH ypOBHA 
1170, 41141 K38. 04eBHAH0 1 4TO 3TO pa3Hb1C ypOBHH, 

I t-s / 
11. 6 pa6oTaX Hanlll'lA8llH COBn8ACHHA )' 1014- y 2 12 H COOT• 

Be7 CTBCHHO BO BCCX pa6oTaX 6 b1Jl BBCACH ypOBCHb 1227 K36. 0AH8• 
KO ero p83PAAK8 npe~nonaranaCb pa3JlH4HOH: B/ 2/ HMCJlCA OAHH 
nepexOA 1014 K38, B t / - ABa: 1014 H 1227 K36 l nocnCAHH~ yc 
llOBHOI, e / 3/ - TPH y-nepexOAa : 1014, 751 H 695 K38. no Ha
WHM A8HHbiM, BCC 4CTblpe nepeXOAa MOryT p83PA*8Tb ypOBCHb 
1227 K38. 

12. ABTOPbl / 1/ BBCJ1H ypOBCHb 1486,4 K38 le pa60T8X 12
•
31 OH 

OTCYTCTByeTI no nATH y ·nepeXOASM 1486, 1274, 1014, 800 H 
6 78 K38. lois HHX npOABHJlHCb B COBnaACHHAX )' 12 74• )' 212 H y 10 14· 
)' 1470+ 4751. Tat< K8K B 6anaHCC 3HeprH~ AJlA YPOBHA 1486 1<38 

OTKllOHCHHA AOCTHranH 5 K3B, TO 8
1 11 6b1J10 npeAnOnO*CHO, 4TO 

HMCCTCA AB8 ypOBHA 1486,5 H 1489,0 K38. CornaCHO H8WHM ASHHbiM, 
HMCCTCR AB8 YPOBHA C 3HeprHAMH 1486,77181 K38 H 1485,29161 1<36; 
YPOBHA 1489 1<38 HCT. Pa3pAAI<8 COCTOAHHR 1486 K38 npOH3B0AHTCA 
Y -nepeXOA8MH 1486 H 1274 K36; BMCCTO y1014 K38 BBCACH nepe
XOA 1011 K38, COBn8ACHHA KOTOporo C)' 475 1<38, no- BHAHMOMy, 
H Ha6nnA81lH 8 / t / Is 3TOH pa60Te OTMC48Jl0Cb, 410 y 1014 1<36 
YWHPCHal. nononHHTCJlbHO C 3TOrO ypOBHA BBCACH y ·nepeXOA 
1043 K36. C COCTOAHHA 1485 K36 HanpasnCHbl )' -nepeXOAbl 802 
H 6 78 K36 I HO y 802 K36 HACT Ha yposeHb 683 K36, a He Ha 
688 K36, KaK npeAnonaranocb e I t / I H y -nepexoA 144 K38. 

13. 4TO K8C8CTCA ABYX BCPXHHX ypOBHCH 1681 H 1730 1<38 1 1•71 , 
TO pa3PAAKY nepeoro H3 HHX MW AOnOnHACM TPCMA y • nepeXOA8MH 
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1149, 869 ~ 793 K38, a B pa3P~AKe BT Opor o ~MeeT C R Tenepb y 1136 , 
a He y1133 K3B, KaK npeAnonaranocb e 1 11 .B o63ope171 c ypOBHR 
1730 K3B 6~n HanpasneH e~e y-nepexoA 1043. 0AHaKO 6anaHC 
3Hepr~~ AnR Hero He co5n~AancR. Mbl pa3Me~aeM ero He*AY APYr~MH 
COCTORH~RMH 1486~44 3 K38. 

3AKfi04EH11E 

TaK~M o6pa30M, yT04HeHHe 3HeprHl':1 y -nepexoAOB npHeeno K cy
U(eCTBeHHOMY YT04HeHHI1 CXeMbl pacnaAa 12 1 I , KaK B OTHOWeH~~ 
3Hepr~~ ypOBHeH, TaK ~ pa3MeU(eH~~ pa3P~*a~U(HX ~X nepeXOAOB. 
Hawno 60nbwee o60CHOBaH~e B H8WHX AaHHbiX BBeAeHHe COCTO~H~H 
806, 887 , 912 ~ 994 K3B. He nOATBeP*AeHbl npeAnO*eHHble paHee 
COCTO~H~R 889 H 1489 K38 12 •71. 06Hapy*eHbl HOBble ypOBHH 1173, 
1485 K38 H, B03MO*HO , 1421 K38. 

8 yT04HeHHOH cxeMe pacnaAa 121 I /eM. pHcyHoK/ pasMeU(eHo 
63 nepexoAa ~3 71. CyMHapHaR HHTeHC~BHOCTb Hepa3MeU(eHHbiX nepe
xoAOB cocTasn~eT He 6onee 0 ,2% Ha pacnaA 121 I. B paMKax nocTpo
eHHOH cxeMbl pacnaAa 6blnH pacC4HTaHbl 3aceneH~~ yposHeH. 3a 100% 
pacnaAOB 121 I npHH~ManaCb CYMMa nonHbiX HHTeHCHBHOCTeH nepe
XOAOB, ~AY~~X Ha OCHOBHOe COCTORHHe 121 Te.8epORTHOCT H ~ -nepe
XOAOB l21 I paCC4~T~BanHCb B npeAnOnO*eH~H, 4TO pa3HOCTb MaC C 
t2l I- 121 Te Q..23 70 K3B 1 91 . CnHHbl ypoeHe~ 121 Te I CM. PHCy Hot</ onpe
AeneHbl e peat<~~RX (d. p ).( 3 He,a). ( a ,2ny ) 1

4-8/ . 
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