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BBeaenHe 

K u a cTOsuueMy BpeMeno naBecTHb i KopoTKO)I{HBywoe ( T_, < 30 MHH) 
1/2-

uaoTOITb i Yb u Tu : 

liT Yb ( 17,3 MHH/ 
11 ( 18 MHH) /

2•31 

lll5yb (9 MHH/
41• ( 10.5 MHH/

3 •51 

112 Yb ( 26 MHH) 
16

: 

1114Tu (2.05 MHH 
)/7/ 

u;u ( 21,5 MHH /6/ 
' 

1111Tu (39 MHH )/
7•81 

, 

UenbiO pa6 oTh i HBHnnc& noHCKH H OBb iX n aoTonoB H uaoMepoB Yb u Tu c 

n epHoll.aMH n onypa cnall.a 6on&we nHTH MHHyT. 

1. YcnoBHH oii&ITa. AIIIIapaTypa 

Hccnell.OBaHHhle aKTHBHOCTH nonyqanncb npo o6nyqeuoo TaHTan oBoH MH -

WeHH Ha BHyTpeHHeM nyqKe npoTOHOB CHHX pOUHKnoT pOHa ( E P ., 660 MaB) 

B Te<JeHHe 5 - 10 MHHyT. HTTep6HeBaH H , COO T B e T CTBeHHO, T ynHeBaH ~paKUHH 

Bblll.enHnHCb XpOMBTOrpa~H<JeCKH 03 o6ny<JeHHOH MHWeHH qepea 50- 70 MHHyT 

ITOCne KOHUB o6ny<JeHHH. ilnH HCCnell.OB8HHH reHeTH<JeCKH X CBH3eH o6paayiO-

IIIHXCR H30TOITOB Yb H Ta C ll.O<JepHHMH H30TOIT8MH npOBOll.HnOCh Bbill.eneHHe 

3 



aoqepHHX 
/9/ I 10/ 

8KTHBHOCTeA H paaaeneHHe H30MepHhlX COCTOgHHH g.Qep 

C ITOMOIIlbiO peaKUHH THIT8 CuHnnapaa-t:{anMepca BO lj>TanoUH8HHHOBbiX, KO MnneK-

cax. t:{epea 2-3 MHHYThi nocne xpoMaTorpalj>HqecKoro paaaeneHHg aKTHBHOCTH 

HTTep6HeBOH H, COOTBeTCTBeHHO , TynHeBOA lj>paKUHA BKnJOqanHCb B KOMITneKC 

H HB'lHHBnOCb HBKOITneHHe .QOqepHHX npoayKTOBo npoaon~HTenbHOCTb HBKOIT -

neHHg cocTaangna o6bi'lHO 10 MHH; Bhiaensmocb 4-+ 5 npenapaToB. 

npHMeHI'InCSI TBK~e 6onee 6biCTpbiH MeTOLl Bbi.QeneHHSI HTTep6HSI H TynHSI. 

npH :3TOM ITOpOIIIOK OKCH.Q8 BOnblj>paMa o6nyqanCSI npOTOHBMH HB BbiBe.QeHHOM 

nyqKe CHHXpOUHKnOTpOHa; o6nyqeHHbiH o6pa3eU .QOCTBBngncg B XHMH'leCKYJO 

na6opaTOpHIO C ITOMOIUbJO ITHeBMOITO'!Tbi i H3MepeHHg CITeKTpOB Bbi.QeneHHbiX 

H30TOITOB HTTep6HSI H TynHSI HB'lHHBnHCb qepe3 15-20 MHHYT nocne KOHU8 

o6nyqeHHg. 

raMMa-cneKTpbl H3Y'l8nHCb C ITOMOIUbJO raMMa-cneKTpOMeTpOB C 

Ge ( Li ) - aeTeKTopaMH: 

a) Ge ( Li) - aeTeKTOp c TonmHHOH qyscTBHTenbHoro cnog 2,5 MM; 

paapeiii8JOIU8SI CITOC06HOCTb 4 K:3B HB raMMa-nHHHH 279 K:3B 
203

Hg;256-KaHanb -

HhiA 8H8nH38Top; 

3 3 
6) Ge(Li )- aeTeKTopbi c qyscTBHTenbHhiM o6'heMoM 5 eM H 10 eM 

paapeiii8JOIU8SI CITOC06HOCTb • 6 K:3B H8 
80 

nHHHH 1333 K:3B Coj 4096-KaHanbHag 

8HanH3HpyiOIU8SI CHCTeMa, CBSI38HH8SI C "'BM "M 2"
1 111 

v HHCK- • 

2. 3KCIIepHMeHT8.1IbHbie pe3JE-IIbT8.Tbi 

l~S Yb 

raMMa-cneKTpbi npenapaToB, nocneaoBaTenbHo, qepea· paBHbie npoMe~yT-

KH BpeMeHH Bbi.QeneHHbie H3 Yb -lj>p8KUHHI H3MepgnHCb B Te'!eHHe 35 '18COB. 
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Ha pHc. 1 noKaaaHbl cneKTpbl raMMa-nyqeA oaHoro Ha 3THX npenapaToB, Ha-

MepeHHbte 'lepea paanH'IHbJe HHTepBanbt BpeMeHH n o cne BhmeneHHSI. B aTHX 

cneKTpax (pH c. 1) HrteHTHqJHuHpoBaHhl raMMa - nepexortbJ 
183 

Tu ( T t/2 = 110 MHH) 

C :;lHeprHeli: 69,2; 104 ,4 ; 24 1,5 ; 2 75 H 299 ,9 K3Bo no y6b!B8HHIQ HHTeHCHBHOCTH 

rSMMa - nyqeli: 69 K3B H 275 K3B, llpHBerteHHOii: K MOMeHTY Bb!rteneHHSJ COOTBeT-

cTByiOmero npenapaTa , 6bm onpe.neneH nepHOA nonypacnaaa HOBoro HaoTona 

1es x/ 
Yb - T tf

2 
= ( 13:!:,.3 ) MHH ( pHc . 2 a ). B r aMMa-cneKTpax npenapaToB, 

BbiAeneHHbiX H3 HTTep6HeBOil: <jlpaKUHH 1 H86niOrt8nHCb T8K)I{e raMMa - ny'IH 
187

Tu 

(9
1
6 aH ), 185 Tu ( 29 , 5 'lac ) H 

182 Tu (21,5 MHH) (pHc . 1). TeM )l{e cnoco 6oM 

6hmH onpeaeneHbl nepHOLlbl non ypacna.na H30TonoB Yb 1 npH pacnaae KoTo-

pb!X o6paayiOTCSI 3TH H30TOTibl TynHSI: liST Yb (18 MHH), 
185

Yb (11 MHH) 

1&2 
( pHc. 26 ) H Yb ( .. 25 MHH). GHH xoporno cosna.naiOT c o 3Ha 'leHHSIMH 1 H3-

secTHbJMH H3 6onee paHHHX pa6oT. B raMMa-cneKTpa x 6 bin H o6Hapy)l{e Hbi 

II& 
T8K)I{e raMMa - ny'IH , npHHaane)l{amHe pacnaay 188 Yb + Tu. Yfx no SJsneHHe cBSJ -

t ee m ) 
38HO C cymeCTBOB8HHeM H30MepHoro COCTOSIHH SI Yb ( 18 MHH , KOTOpOMY 

/12/ 
nocsHmeHa Harna pa6oTa • 

185m Tu 1 
teS "'Tu 

1 
t et m Tu 

1 
159 Tu 

faMMa - cneKTpbl npenapaToB, nocneaosaTenbHO, 'lepea paBHbJe npoMe)l{yT-

KH BpeMeHH Bb!LleneHHb!X H3 Tu -<jlpaKUHH 1 H3MepS1nHCb B Te'leHHe TipHMepHO 

40 'ISCOB (pH c. 3). B peaynbTaTe aHanHaa nony'leHHhiX cneKTpoB ycTaHoB-

ne.Hbl cneayiOmHe <jlaKTbJ: 

x / B aarycre 1967 r. BbiWnB pa60T B napHCB / 
15< B KOTOpoR coo6waeT­

CH TBK>Ke 06 HJJ.eHTHcf!HK BUHH 
143 Yb C T 1; 2 = 101 9~0,5 MHH, KOTOpbi/1 B 

npe..aenax norpeUIHDCTeit xopowo cornacyeTCH c nonyqeHHbiM HBMH ana q enHeM. 
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~ 1 
10-l 

100 ' 

• 275 u8 163 

e 243 K::.J 165 

0 69 o8 

I 50-1 

o 298K;)8 Tv 

Tu 

~ 11 208 nK 167 Tu 
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5 

163Yb 

T9, = 13t3HHH. 

10 20 30 40 50 BPEift {*Hf 10 20 30 40 50 IH~ {-J 

a ) 
6) 

IU 
P11c. 2, a ) OnpeaeneHHe nepHoaa nonypacnaaa Yb no y6biBaHHIO HHTeHCHB-

HOCTH raMMa-nHHHI\ 69 H 275 K9B IU Tu ( 110 MHH) B ilOCne-

AOBaTenbHO BbiAeneHHbiX npenapaTax. 187 185 
6) OnpeaeneHHe nepHoAa nonypacnaaa Yb H Yb no y6biBa-

HHIO HHTeHCHBHOCT!I raMMa-nHHHI\ 187 
TU (208 K9B) liii5TU (243 II 

298 K9B), COOTBeTCTBeHHO, B nocneAOBaTenbHO BblAeneHHblX npe­
napaTax. 
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600 

PHc, 3, A,raMMa-cneKTpbi OI!Horo H3 11oqepHHX npenapaTos, BbiileneHHbiX 
H3 TynHesol! <jlpaKUHH H H3MepeHHbJe nocne BbiileneHHII: I) 'lepea 
40 MHH; 2) 'lepea 4 qaca; 5) qepea 28 '!acoa. 

B. raMMa-cneKTpbl MaTepHHCKOI"O npenapaTa (Tu -<jlpaKUHS!), H3Me­
peHHbl9 nocne xpoMaTorpa<jJH'!ecKoro paaaeneHHR: 3) '!epea 6 '!a­
cos; 4) qepea 25 qacoa, 

NO KA!IAIIA 



1. MneHTH!f>HUHposaHbi raMMa-nHHHH 
1111 

Er C :3HeprHSIMH 211 K:3B H 

827 Kas. OnpeneneH nepHon nonypacnana 
161 

Tu 39.:t_5 MHH ( pHC. 4a), KOTO-

pbiil B npenenax oum6oK cosnanaeT c npyrHMH HaMepeHHSIMH. 

2 06 
159 

H 120 K~s H 130 K as
1 131 

• aapy)KeHbi raMMa-nyqlf o c aaeprHeil v 

ITepHOIJ. nonypacnana, c KOTOpbiM y6biBaeT HHTeHCHBHOCTh aTHX raMMa-nyqe il, 

OK838nCSI paBHbiM_ 55 MHHo 

159 
ITepHon nonypacnana Ho pasea 33 MHH. ITepHon nonypacnana 159 Er 

/13/ 
paBeH 30 MlfHo B pa6oTe llOK838HO, qTo HHTeHCHBHOCTh raMMa-nyqei\ 

159 
Ho, o6paay10merocSI npu pacnane 

159 
Er,y6biBaeT c "a<fl¢eKTUBHh1M" nepH-

OIJ.OM nonypacnana OKOnO 60 MUHo TaKUM o6pa3oM, MO)KHO CqHT8Th, qTO raMMa-

nyqu c aaeprBeil 120 H 130 KaB soaauKaiOT s uenoqKe pacnanoa 
159 

Er ... 159 Ho ... 

... 159Dy OueHKa nepuona nonypacnana 
159 

Tu, npH pacnane KoToporo o6pa-

ayeTCSI 
159 

Er, naeT aaaqeHBe ( 11.:t_3 MHH) (Puc. "'46). B npensapHTenbHhiX 

Ollb!T8X ITO U3MepeHU10 raMMa-cneKTpa Tu -4JpaKUHH, BblLleneHHOil H3 OKHCU 

BOnblf>paMa, o6nyqeHHoil H8 BHemaeM nyqxe npOTOHOB, Ha6nlOL1BnHCb BOCbMHMU-

HYTH8SI 8KTHBHOCTb ( E y = 126 KaB U 511 KaB) H H8p8CT8HHe HHTeHCHBHO-

159 159 
CTH raMMa-nyqeil, CBSI38HHhiX C pacnanoM Er + Ho. Mo)KHO npenno-

nO)KHTh1 qTo aT8 8KTHBHOCTb ULteHTHqHa 8KTHBHOCTH ( T 1f2 = 11.:t_3 MUH) 1 

o6aapy)Keaaoil npu nocnenosaTenhHhiX BbiLleneHuSix H3 TynHeaoA lj>paKUHH. 

3. B cneKTpax raMMa-nyqeil: npenapaToB, BbiLleneHHbiX H3 TynHesoil !f>paK-

153 
uuH, Mbi aalllnH raMMa-nyqH, npHaanne)KamHe pacnany Tu 

('puc. 3). ITpHcyTcTsue aTux H30Tonos B npenapaTax, BbiLleneHHhiX H3 TynHe-

BOil lf>paKUHU 1 Mhl CBSI3biB8eM C cymeCTBOB8HUeM H30MepHbiX COCTOSIHHil B 

aTux Sinpax. ITepuoAhi nonypacnana aTux uaoMepahiX 

(12.:t_3)MHH LtnSI
1115

mTu,(11.:t_3) MUH LlllSI 1113 mTu U (7.:t_2) 

9 

COCTOSIHHA paBHbi: 

1111 m 
MUH AllSI Tu 
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100~-------------------------------. 

10 20 

0 10 

• 202 ~ 211 t3l 
161 

o 827 u6 Er T.J. = 3,1-. 

• I nHn. 

161 
Tv T.k = 39t: 5 JeiH. 

159 
Tv 

I JI !! 
t t r 

• JI. -n. 
o Ui fll'fn. 

30 40 50 60 10 -Hll jHIIHj 60 1 0 

a ) 
6) 

P11e . 4. a ) Orrpeaenea11e rrepi!Otla rronypaerraaa tel Tu no y6hiBBHI!IO I!HTea­
e TBHoeTI! r aMMa -ni!HI!I! 1 e 1 Er ( 202+211 11 827 Kas) B rroeneao­
BaTenhHO BhitleneHH hiX rrperrapaTax. 

165m 

20 

6 ) O rrpeaeneHI!e rrepl!oaa rronypaerraaa 
1 ~g Tu no y6hiBBHIIIO I!HTeaei!BHO­

e TI! r aMMa-ni!HI!I! 120+ 130 Kas, rrpl!aaanelKaUielf paerraay 15i Ho 
B paaaoaeel!l! e 159 Er B rroeneaosaTenhHO BhitleneHHbiX rrperra-
pa Tax. 

Tu T~ 

24J K3f3 

.()
8 

, 10 165 
.,.-::~ K3D Tu 

12!: 3 MHH . 

30 40 50 BPEHI. [kHHj 

a ) 

0 10 20 

6) 

30 

163m 
Tu 

11 t 3 MHH. 

163mTu 

P11e. 5. a) Orrpeaeneal!e rrepl!oaa rronypRerraaa usmTu no y6hiBBHI!IO I!HTeH­
ei!BHoeTI! raMMa-ni!HI!ll, rrpi!HaanelKBUII!X paerraay tes Tu ( 243 11 

298 KaB) B noeneaoaaTenbHO BhiAe1ff.!fbiX rrperrapaTax. 
6 ) OrrpeaeneHI!e nepi!Otl8 nonrfaerraaa Tu IIO y6biB8HI!IO IIHTeH-

ei!BHOeTI! raMMa-ni!HI!l! 1 Tu ( 241 11 69 Kas) B rroeneaosa-
TenhHO Bbi)leneHHbiX rrperrapaTax, 



1\) 

~~----------------------------------------------------------------------. 
~ 
i 

161m 
Tu r,/& = lt 2 HHH. 

I 1!. Ui N 

10 20 30 40 50' 60 70 80 90 

o I TPEn. 

t. II n~n. 
• TTT rwn. 

D J!l. rwn. 

~~4-o~ 

110 ·~lfl [lfHH/ 

P11c . 6. OnpeJleneHHe nepHOJla nonypacnaJla 
181 

mTu no y6biBBHHJO HHTeH-
CHBHOCTH raMMB - ni!HI!II 84 K3B, npHHB}lne:>Kamel! paCTIBJly 18 1 Tu B 
nocneJloBaTenbHO BbiJleneHHbiX npenapaTax. 



) 
181m 

( pHc . 5a, 56 H 6 • CyPieCTBoBaHHe Tu npennonaraeT Ha6nroneHHe ABYX 

KOMnoHeHT ( T 1j 2 = 39 MHH H T 1j 2 = 7 MHH) B KpHBOi!: pacnana, nOCTpoeH­

HOi!: no y6biB8HHID HHTeHCHBHOCTH raMMa-nyqei!:, npHH8Ane)!{8lllHX 
181 

Er B 

nocnenoBaTenbHO paaneneHHbiX npenapaTax. B :3TOM cnyqae ceMHMHHYTHaSI 

KOMnOHeHT8 q~TKO He BbiAenSieTCSI 0 OAH8KO , nepBbie TO'IKH H8 pHC. 4a YK83bl-

B8IDT T8K)!{e H8 ee cymeCTBOB8HHe. 

OueHKH, cnenaHHbre no q~THbiM HaoTonaM TY nHSI 
188 

Tu (pH c. 3) H 

182 
Ta, rroaBonSIIDT HaM cnenaTb BbiBOA, 'ITO B03MO)!{Hbie HelKenaTenbHbre aarpH3-

HeHHSI He rrpeBbiW8nH IISITH npoueHTOB H He MornH nOBnHS!Tb H8 CAenaHHbie 

BbiBOAblo 

3. 06Cy)I(JleHHe pe3ynbTBTOB 

B H8CTOHmei!: pa6oTe H3MepeHbl nepHOAbl nonypacnana nSITH HOBbiX H30-

TOIIOB H H30MepOB HTTep6HH H TynHH. CneKTpOMeT pH'IeCKHX A8HHbiX 0 CBOi!:CT-

B8X H3nyqeHHSI 0 COnpOBO)!{A8IDWero paCII8A :3THX HAep, noK8 nonyqHTb He yna-

nocb. IToaToMy MO)!{HO cnenaTb TonbKO HeKoTopbre o6mHe aaKnroqeHHSI o 

CBOi!:CTB8X HOBblX H30TOnOB H H30MepoB. 

HaBeCTH0 0 'ITO OCHOBHbie COCTOSIHHSI He'I~THbiX H30TOnOB TynHSI HMeiDT 

+ 
KB8HTOBbie X8p8KTepHCTHKH 1/2 /411/ • CnHH 1/2 H3MepeH AnSI OCHOBHbiX 

cocTOHHHi!: 
171 

Tu, 
189 

Tu,_ 
187

Tu H tes Tu.HccnenoaaHHSI cxeM pacnana :3THX 

183 
HAep ( 8 T8KlKe Ta ) npHBOAHT K OAH03H8'1HOMY 38KniD'IeHHID0 'ITO Mbl HMeeM 

aeno C HHnbCCOHOBCKHM COCTOSIHHeM 1/2 + /411/ • PeaynbT8Tbl HCCneAOB8HHSI 

181 
p8Cil8A8 Tu T8K)!{e He npOTHBopeqaT IIpennono)!{eHHID, 'ITO OCHOBfiOe COCTOSIHHe 

1&1 
Tu 

+ 1111, l6ll, 111 T 
THna 1/2 /411/. CpeAH. B036y)!{LieHHbiX COCTOSIHHit U 

Ha6niDA8IDTCSI AblpO'IHOe COCTOSIHHe THna 7/2-/523/ H '18CTH'IHOe COCTOHHHe 

+ 
THna 7/2 /404/ (pHC. 7). 3TH COCTOSIHHSI S!BnSIIDTCH H30MepHbiMH H HMeiDT 
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; 

7;2 ,7;2 ~/4o4) 636 

7;2 .1r(523) ~ - .. ~ ... -• ... 425 
7;2,712-/523} 379,31 

36 X 1Q'Ic..t< ~~ 
12·'12 ~/404/ 316,19 

6,7 )( 1o-7t'AIC 

167 97 
70Yb 18 MW~. 

~ .ro 
~ 

7;2, 'l;z-/52~ ~92,7 
09,u.cuc 
_.(..-

7;;.7;2~/4o4} 179,4 
1,1,..CM 

5;2· 112 ... ----116 5;2,112 118,2 .IV t ~ 116,5 '12• V2 

312· 112"" 1Q4 
1l2 · 1l2 ~ 1411} .. 1'71"' ·1o2 "' 
I K 7[ {N~II} 69 Tv 1·9 tMJ 

Q) 

312·~2~ 8.42 of2,112~ 1a4 
~2·1/2~ "169""''io'd' r2·1l2~ · 167'"'98"' 
I K TC 69 Tu oWtod. I K r 69 Tu 9,6, ... 

aJ '' 

PHc, 7, <SiparMeKTbi cxeM ypoaKeA a K&'IIITKbiX Tu - H.apax. 



8 6 /2/ 
nepHOJlbi nonypacnana oT 10- no 10- ceK • 11x sHeprHSJ yMeHblliaeTcSJ 

npH nepexone oT A= 171 K A =167. Mo)!<HO npennono)I{}{Tb, "'TO Ha6niOnaB-

165 1&3 1& L 
lliHeCSJ H8MH H30MepBbie COCTOSJHHSJ B Tu, Tu, TU CBSJ38Hbl C OJlHHM 

H3 STHX HHnbCCOHOBCKHX ypoBHeA. 

HecxonbKO nonpo6Hee MOJKHO ocTaHOBHTbCSJ Ha aHanHae naHHbiX o cxeMe 

1&5 1&5 
ypoaueA Tu • 11aoTon Yb ( T 1/ 2 = 10,5 MHH) oTKpbiT B pa6oTe IllTanb 

/4/ /4/ 
H ltp. o C llOMOllibiO CUHHTHnnRUHOHHOrO raMMa-cneKTpOMeTpa aBTOpbl 

nony"'HnH HeKoTOpbie cBeneHHSJ o raMMa-cneKTpe sToro HaoTona ( E y = 80,2; 

95; 210 KSB H np). 

n /3,5/ 
B pa6oTax apHca nnR uay"'eHHSJ pacnana 15 \'b -+ 1&

5 
Tu 

ucnonb3oBaHa 6onee coaepmeHBaSJ TexBHKa: Macc-cenapaTop , Ge(Li) H 

Si (U) - cneKTpoMeTpbl H 6eTa-cneKTporpa¢l. EbmH nony"'eBbi 6onee nonHbie 

CBeneBHSJ 06 H3ny"'eHHH l &5 Yb .OnpeneneHbi MynbTHnOnbHOCTH HeKOTOpbiX 

nepexonos. OAHaKo cnenyeT aaMeTHTb, "'TO peaynbTaTbi nepaoA pa6oTbi na-

/5/ /3/ 
pHCa 8 3Hll"'HTenbHOA "'llCTH npoTHBOpe"'aT peaynbTaTaM BTOpOfi: pa60Tbl o 

/14/ 
Hena8HO Bbllllna pa6oTa Kosnosa , B KoTopoA coo6maeTcSI o6 o6Ha-

pyJKeHHH HaoMepa 
185 

Tu c nepHOJlOM nonypacnana 80,3 MeeK, nony"'eHHoro 

8 peaKUHH le& Er ( p • 2 u) • npH pacnane sTOro H30Mepa sa6niOnancSJ TOnbKO 

onHH raMMa-nepexon c sseprHeA 69,3 KSB THna E 1 • KoHnoH H np. · rrpen-

nonaraiOT, "'TO STOT H30Mep C8Sl38H C COCTOSJHHeM THna 7/2-/523/ H paa-

pRJKaeTCSJ nepexonoM 69,3 KaB Ha ypoBeHb 5/2, 1/2 + /411/. KoHnoH H np. 

He H8llinH1 OJlHaK01 YJlOBneTBOpHTenbHOrO 06'hSJCHeHHH1 llO"'eMy OHH He Ha6niO­

+ 
nanH raMMa-nepexoJll.I c ypoBHSJ 5/2, 1/2 /41111 unymHe 8 KacKane c uaoMep-

HbiM nepexonoM 69,3 Ks8. 
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Conoc TaBnSISI JJ.BHHhie pa6oT ITapHca, Koanoaa H JJ.p. H aaCTOSillleA pa6oTbi 

Mbl C'IHT8eM B03MO>KHbiM CJJ.enaTb cneJJ.yiOlliHe 38KniO'IeHHSI: 

1. 0 6 aapy>KeHHhili: B pa6oTe Koanoaa H JJ.p. H3oMep ( 80,3 MKC eK) ne>KHT 

B billle 12-MHHYTHOrO H30Mepa, o 6Hapy >KeHHOrO B HBCTOSillleil: pa6oTe, ITepeXOJJ. 

69,3 K SB, BepOSITHO, ITpOHCXOJJ.HT Me>KJJ.Y S THMH JJ.ByMSI H30MepHbiMH COCTOSI-

HHSIMH, B STOM cnyqae CT8HOBHTCSI ITOHSITHbiM, ITO'IeMy KoHnOH H JJ.p, He Ha6mo -

JJ.BnH n e peXOJJ.OB Me>KJJ.Y ypOBHSIMH pOTBUHOHHOA nonOCbl OCHOBHOrO COCTOSIHHSI, 

2. YpoBHIO c T 1}2 = 80 MKCeK MO>KHO npHrrHcaTb KBBHTOBbie xapaK-

TepHCTHKH 7/2-/523/, a ypOBHIO 
+ 

c T1; 2= 12 MHH - 7/2 I 4041. CpaaaeHH e c 

napuHanbHhiMH rrepHOJJ.BMH rronypacrraJJ.a H30MepHbiX rrepexoJJ.oB c ypoBHSI 

+ + 
7/2 /404/ HB ypOBHH pOTBUHOHHOil: ITOnOCbl OCHOBHOrO COCTOSIHHSI 1/2 /411/ 

/2/ 
B 6onee TSI>KenbiX H30TOII8X TynHSI YK83biBaeT HB TO, 'ITO 12-MHHYTHblil: 

H30MepHbiA ypoBeHb, ITO-BHJl.HMOMy, ne>KHT H H)I(e, '!eM nepBbiA pOTBUHOHHbi A 

+ 
y poBeHb 3/2 (13 KSB), 

3, 
1
eS Yb, BepOSITHO, H MeeT B OCHOBHOM COCTOSIHHH X 8 p8KTepHC T H KY 

5/2-/523/. 3To ITOJJ.TBep>KJJ. a eTCSI JJ.BHH hiMH pa6oTbi ITapHca ( E,rpp = 1580 K S B, 

log f t 
/3 5/ 

= 4,8) ' • 3aaqeaHe log f t = 4,8 MO>KHO 06'hSICHHTb TOnbKO 

8U P -nepeXOJl.O M THIT8 5/2-/523/ -7/ 2-/523/ TBK>Ke, KBK, H BITpH M ep, 

1e1 
n p H p aCITaJJ.e Yb . 0JJ.H8 KO S TOMY 38KniO'IeHHIO IIpOTHBOpe'IBT JJ.BHH b ie o6 

HHT eHCHBHO CTSIX H MynbTHITOnbHOCTSIX raMMB-nepeXOJJ.OB, IIpHBe JJ.eHHbie B 

/ 3,5 / 
s T HX pa6o T a x. B C BSI3H c T e M, 'ITO ITap Hc H e a aan o c y m e c TBO B B HHH 

1es 
1 2-MHHyTHOrO H3 0 Mepa B Tu , Mbl C 'IH T BeM, 'IT O ITpH OITpeJJ.eneHHH OTHO-

CHT e nbHb!X HHT e H CH B H O C Te A raM M a -ny q eli: H KOHBepCHOHHbi X 3neKTp OHOB B 

3 THX pa6oTax MornH 6biTb JJ.onymeHbi cymecTBeHHhie OlllH6K H . K co>KaneHHIO, 

ITO S TOH ITpH'IHHe He npeJJ.CTBBnSieT CSI B03MO>KHbiM 6onee JJ.eTBn b HO npo aHanH -

1 8 5 18 5 
3 HpOB8Tb c xeMy pacnaa a Yb H cxeMy ypoBaeli: Tu . 
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