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Br,eJ1etrne 

Hccne.ooBaHHe pacna.oa paJ1noaKTnBHhIX srnep J1aeT B03M0lK­

H0CTb ll3Y"lllTb cyw:H0CTb nponeccoB, llpOIICXOJlS!W:HX BHYTPH aT0MH0-

ro smpa, n pacwnpSieT aamH aHaHHS! o ero cTpyKType, 

PaanoaKTllBHblH pacna)l ll30T0IT0B nayqaeTCS! C ll0M0lllb!O 

pa31ll'l'IHblX MeT0Ll0B smepaoii cneKTp0CK0ITllll,. Ha 3THX MeTOJl0B 

0CH0BHblM S!BnS!eTC,ll aHanna ncnycKaeMb!X S!Ap0M qacTl!U B MSI'HIIT­

H0M ll0lle, B llOCneaHee BpeMS! lllHp0K0 llpHMeHSIIOTCS! ll0llyllp0B0A­

HllKOBbie L1eTeKT0pbl Anll ll3ytteHllS! paanH"IHblX Tllll0B nanyqeHllS!, 

Uenbro aacTollmeii anccepTaun1t SIBnnocb nccneaosaa1te pacna-

Lla qeTbtpex H30T0llOB acTaTa ( Z = 85) H OAHOrO H30T0lla 

nonoHHS! ( Z = 84) 
207At ( _T½ =. 106 MHH), 

2O9
At ( T½ = 

= 5,41 qac ), 
21O At ( T½ = 8,6 "lac), 

211 At ( T½ = 7,21 qac. 

211 
H Po ( - T ½ = 0,56 ceK.). 3TH HeiiTpOHOae<!muHTHbJe ll30T01lbl 

nMeroT Ll0CTaT0"IH0 KopoTKnii nepno!l nonypacnaaa a, cneaoBaTem,Ho, 

S!BllSIIOTCS! 0llHHMll ll3 TpyAHOAOCTYllHblX .ll30TOllOB, O6paay!OTCS! OH!! 

B peaKUlll!X rny60KOI'O pacmenneHllS! Top1rn llp0T0H8Mll BblCOKOH 

aaeprHH, 

· Bb1weynoMHHYTb1e ll30T0llbl pacnaaaroTCS! C .ncnycKaHHeM 

anb¢a-qaCTIIU n aaxnaToM op6HTanbHb!X sneKTP0H~B. 

HccneaoBaH!IS! 6b!nl! Bblll0nHeHbl llpll ll0M0lllll COBpeMeHHblX 

nonynpoB0JlHHK0BblX anb¢a- II raMMa-cneKTpoMeTp0B, a T8KlKe 

npeUll3ll0HH0I'0 M8I'HHTH0I'0 an1,¢a-cneKTporpa¢a, 

3. 



Hccnen0Ban11cb anb¢a-pacnan .11 T0HKall CTPYKTypa anb¢a-
2or,209,210, 211 211 

cneKTp0B H30T0noB At II Po II raMMa-nany-

qeHne 1130T0n0B 
209,210.211p

0 
_ 

• Hay'IeHlle 9TIIX 1130TOnOB C TO'I-

KH apeHHH o6ono'Ie'IHOfi Monen11 HJlpa npencTaBnl!eT 6onbIIIofi HHTepec, 

T.K. y HHX 'IHCno HyKnOHOB 6nll3KO K JlBBlKJlbl MBI'H'IeCKOMY 'IIICny -

82 npOTOHa n 126 HefiTpOHOB. 

HccnenoBaHHH 6bmH BbIIT0nHeHbl B na6opaTopn11 HnepHbIX 

npo6neM OHHH. 

A»~cepTaUHH C0CT0I!T l!3 BBeneHHll, ITl!TH rnaB II aaKnJ0'IeHHH. 

rnaBa l I B 9T0fi rnaBe onllCbIBalOTCH 0CH0BHbie CBOfiCTBa 

pannoaKTl!BHoro pacnana. B oTnenbHbIX naparpa¢ax paccMaTp11Ba­

.10TCH anb¢a-pacnan, 6eTa-pacnan, raMMa-11anyqeHlrn_ 11 BHyTpeH­

HHll K0HBepCHH aneKTP0H0B •. llaeTCH KOpOTKHfi o6aop 9KCnepnMeH­

TanbHbIX naHHblX no H83BBHHbIM npoueccaM II TeopeT11'1eCKHX npen­

nocbm0K, K0T0pbie ucnonb30BanHCb npn HHTepnpeT.Blllll! II o6cylK­

neHHH nony'IeHHbIX HBMH peaynbTaT0B, 

fnaBa II coneplKHT on11canue aKcnep11MeHTanbHofi TeXHHKH, 

c noMoIIIblO K0Topott 6bmo _BbmonneHo IIccnenoBaHne. B uccn!c)no­

BaHHl!X IIII!p0K0 ncnonb30BanIICb C0BpeMeHHbie nonynpoB0JlHl!K0Bbie 

cneKTpoMeTpbl. 

faMMa-nany'IeHIIe, conpoBolK!la10mee aaxBaT aneKTpoH0B npn 

pacnane IIaoTonoB 
209

•
210

•
211 

Po , nayqanocb npn noMomn 

Ge(Li ) - raMMa-cneKTp0MeTp0B C pa3nH'IHbIMII 'IyBCTBIITenbltbIMII 
3 

o6'beMaMII neTeKTopa (0,4; 5,6 II 10 CM ) c paapeIIIeHHeM 4 -t6K9B 

B aaBIICIIM0CTH OT neTeKT0pa-u OT aHepruu raMMB-KBaHT0B B nua-
209 

naaone uany'IeHHH 60., 2700 . KaB. Anb¢a-pacnan naoTonoB At , 
209,210,211 211 

At II Po nayqancH npu noMomu nonynpoBon-
. / l/ ' .. 

HHK0B0I'0 anb¢a-cneKTpoMeTpa • Anb¢a-neTeKTOp (noBepxHOCTH0-

6apbep.'Ibifi, KpeMHHeBbifi) HM en 'IYBCTBHTenbHYIO noBepXH0CTb 
2 

25 MM , ero paapeIIIenue uaMeHHnocb B npenenax 23-28 K9B B aa-

BIICHMocTn OT pelKHMa pa6oTbl cneKTpoMeTpa H. 9Hepruu anb¢a:­

'IaCTHU (OT 4,5 no 7,5 MaB). 

4 
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ToHKBH CTpyKTypa anb¢a-cneKTpOB H30TOlIOB 
2os,210,211 At 

u 211 Po nccnenoBanacb Ha 6on:bIIIOM MaI'HIITHOM anb¢a-cneKTpo-

rpa¢e c LlBOfiHOfI ¢0KycupoBKOtt
121

, KOTOpblfi HMen o'IeHb xopoIIIne 

napaMeTpb1: pannyc paBHOBecnott op61!TbI 154 cM, TeneCHbifi yron 
·-4 

(4,5 ➔ 8) x 10 oT 41r , paapeIIIenue no nMnyn&cy (3 -+ 5) x 

-4 
x 10 • 3TOT npu6op c noMO!UblO Kann6pOBO'IHOfi anb¢a-rpynnbl 

210 . E • /3/) 
Po ( T ½ = 138,4 nHett, a =: 5304,5 :!:. 0,5 K9B noaBo-

nHn onpenenaTb aHeprnID.npyrnx anb¢a-nnHnfi c TO'IHOCTbIO no 

l -+ 3 K9B. llnH KalKnoro npn6opa 6hmll nocTpoeHbl. Kann6pOBO'IHbl9 

Kpl!Bb!e ( no 9Heprlrn, no a¢¢eKTl!BHOCTH peI'l!CTpaunu II T.n.) • 

PaJlHOSKTHBHb!e npenapaTbl Heil:TpOHOJle!pl!Ul!THb!X 1!30TOnOB At 

nonyqanncb HOBbIM cnoco6oM B peaKUl!HX rny6oKoro pacmennenna 
. /4/ 

TOpl!ll npoToHaMI! C 9Hepruett 660 MaB • Anb¢a-cneKTpOCKonu-

qeCKl!e HCT0'IHHKH npHI'0TOBnll/ll!Cb Ha 0CHOBe caMonp01!3BOn!:'H0I'0 

ocalK!{eHHll acTaTa H3 aa0TH0KllCn0TH0I'O paCTBOpa Ha noBepxHOCTb 
./5/ 

rrnaTl!Hbl 

fnaBa III coneplKl!T peaynbTBTbI uccnenoBaHIIH anb¢a-

pacrrana 11aoTonoB 
201 At 209,210,211 At H 211 Po. C no-

.MO!Ub!O nonyrrpoB0!{HHK0B0I'O anb¢a-crreKTpOMeTpa yT0'IHllnl!Cb nepu-

207At 209 At 210At • 11 , nonH onhI rronypacnana 11a0Torron 

arib¢a-pacnana uaoTonoB 
209

At 
211.,.\i, aliepI'llll II HHTGHCHB·-

209 At 210 At 
nocTb anb¢a-rpyrrn 

211 
, . Po. nony'IeHHbie pe--· 

aynbTaTbI npnBeneHbI B Ta6nnue I. llanee naroTCH peaynbT8Tb1 nc-
. 209,210 211 

cnenoBaHHfi TOHK0fi CTpyKTypbl ll30TOll0B At, At 

u 
2 JJPo ua MarnnTH0M anb¢a-cneKTporpa¢e, ycnoBl!H rrpoBeneH-

HhIX l!3Mepeu11tt, a T8KlKe xapaKTepHbie anb¢a-crreKTpbI. Onpenenll­

/lllCb aHepI'l!II ·anb¢a-rpynn, npucyTCTBYIOIUIIX B cneKTpe. H neHTn¢nKa­

!llU! anb¢a-rpynn npoBonnnacb Ha ocHoBe cpaBHenm1 onpeneneHHhIX 

sKcnepnMeHTB/lbHo ancprn:tt n nepn:onoB nonypacnana c naHHhIMII 
/6/ 

110 STHM ll30TOnaM, nprmeneHHb!M II B n117epaType . • OnpenemmHCb 

nepl!0)lbl nonypacnana, 0TH0Cl!TenbHbie HHTeHCHBH0CTI!, napunanbHbie 

nepll'.0llbl nonypacnana, Kos¢qi11urieHTbI aanpeTa anb¢a-rpyµII 11a0To-

n0B 
207 At t 209,210, 211 At ll 211Po; peay11bTaTbl )l81Q'r·Cll 

B Ta6nn:ue 2, 

5 
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rnaaa IV- nocaSime11a O6cyJKAe11n10 peaynbTaToB nccneAo-
. . 207 209, 210, 211 211 -
BaHHSI anbipa-pacnaAa ll3OTOITOB At I At n. Po. 

llnH KaJKAoro naoTona AaeTcH KpaTKnli o6aop nnTepaTypbl no 

anbipa-pacnaAy; peaynbT8Tbl, nony'Ie!l!lble aBTOpOM, cpaB!lllBalOTCSI 
209 

C peaynbTaTaMll Apyrnx pa6oT. y ll3OTOna At BnepBbl0 6btna 

0611apy)Ke11a TOl!KaSI CTpyKTypa anbq>a-cneKTpa B Bnne OAHO!i 

a -rpynnbl c a11eprneli 5116 KSB n lll!Tel!CllBIIOCTblO 10-3 OT 

llHTel!CllBHDCTll rnaBHO!i rpynnbl. YcTalloBneHo, 'ITO anbq>a-rpynna 

Ea= 5116 KSB ocymecTan11eT. nepexoA Ha aoa6yJKAe11noe cocToH-
206 • /6/ 

nne no-qepnero HApa Bi ( T ½ = 15,3 n.. ) c aneprneli 

541;!:.3 KaB, a npeAnono)KeHnn, 'ITO cnnH n 'IBTHOCTb STOI'O ypoBHSI 

l " = 7/2- (cocToH11ne f 
712 

no 06ono'Ie'I11oli Monenn). LlaeTcSI 
209 

npennonaraeMaH cxeMa anbipa-pacnaAa At (pnc. 1). 
/7/ . 

B pa6oTe npn nccnenoaa11nn TOl!Koli cTpyKTypb! anbipa-
210 

cneKTpa naoTona At 0611apy)Ke110 Tpn _ anbipa-rpynnb1: nx 

__ a11eprnn n n11Te11cna11ocTb 5519 Kan (32%), 5437 KaB (31%) n 

5355 KSB ( 37%). KpoMe Bb!lllenepe'Incne11Hb!X ll8Mll 6btn0 11attne110 

eme Tpn pa11ee 11~11aaecTHb1x, 6onee cna6b1x anbq>a-rpynnb1 c a11eprn­

S1Mn 5465 KSB1 5386 KSB n 5131 KaB. Ha!inen11aSI a -rpynna_ 

c Ea = 5386 KSB yKa3b!BaeT 

206 Bi 
Ha cymec~BOB811110 IIOBOI'O B03Oy)K­

/6/ 
. T½ = 6,3 n,. ) c a11eprneli neH!IOI'O ypoBHSI 

2 
20ti. 

140;!:.2 KSB. CymeCTBOBa11ne yp.OBHSI 140 KSB !:Ii noaaonnno 

. ynO)KliTb M8)KAY ypoBIIS!Mli 
20 6ni ( 140,6 ➔ 0 KSB). ( 140,6 ➔ 

➔ 59,9 KaB) n (398,3 ➔ 140,6 KaB) Tpn pa11ee ne n11TepnpeTn­

poBal!Hb!X raMMa-nepexona c a11eprneli 140,6; 106, 1 n 258, 7 KaB, 
/8/ 206 

nony'Iel!Hbie B pa6oTe npn nccnenosa1111n pacnana Po 
T 

a.a.206 8 . · · 
(. . ½ = 8,8 nm1) ➔ 1 Ha pnc •. 2 AaeTCH npennonara-

• 2W 
eMaSI cxeMa anbipa-pacnana At c yTo-q11e1111b1Mn a11a-qe11nSIMn 

IlSITII B036y)KA811llb!X ypoa11eli 
206 Bi 

211A. 
TTpn nccnenosa11n11 TOHKO!i cTpyKTypb1 anbipa-pacnana t 

11a Mar!IHTHOM a -cneKTporpaipe, IlOMliMO OCIIOB!!Oli rpynnbI, !laMn 

6bmo 0611apy)Ke!lo eme ABe HOBbie rpynnb1 c a11eprnHMn 5210 KaB 
-4 -5 

n 5141 KaB; nx IIIIT811CliBIIOCTil COCTaBnHnll 1,3 X 10 II 4 X 10 

8 

. i , 

{ 
( 

{: 
t: ,, 

.l 

it 
' ' I' i.;~ 
1 
· I 
·.r 
l 
I 

r_1 

i 
I 

I 

: ) 

E 
(K3o) 

541±3 
r½-J 

91..-
0 12 

209At 54</. 
85 

3.3. 

Qo:-5,757 M3fi 

2055, 
83 {.. 

E~ 
(Kao) 

/i<-11--- 5116± 2 

15,3f} 

Pnc. 1. CxeMa anbq>a-:-pacrraAa 

9 

J~ 
(orH.) 

( ~o±0,5)X10-t 
100 

209 At • 

F 

45 
32 



OT HHTeHCHBHOCTH OCHOBHOH_ rpyllllblo 3TH anbqia-rpyllllbl 5210 K9B 

H 5141 K9B ocymecTBmnoT anhqia-rrepexoa Ha H3BecTHbre Boa6y*-
201 . J6/ 

aeH!tbie ypoBHH Bi ( T ½ = 30 n) 669,8 H 742,9 K9B 
211 

IlaeTcsi cxeMa -anbq>a-pacrraaa At ( pHc. 3). 
2H. 

I1aoTOII t'O ( T 11 = 0,56 ceK) rrpaKTH'leCKH He OT.Qe-
12 21 t . 

nHM OT MaTepHHCKOI'O H30Tolla . At , 113 KOTOporo nepBb!H 

B03HHKaeT llpH aaxBaTe aneKTpOHOB. B .QaHHOH pa6oTe,KaK B_ HC­

cneaoBaHHSIX Ha rronynpOBO.QHHKOBOM crreKTpOMeTpe, TaK H.Ha Mar­

HHTHOM cneKTporpaqie, 6hIIIO o6Hapy)KeHo TPH anbq>a-nHHHH, 1IpH'l8M 

peaynhTSTh! llpH.onpea~neHHH 9H8pI'HH H llHTeHCIIBHOCTH xopomo 

cornaCOBb!Banncb Me)K.Qy co6oil. I1x 9Heprnsi 11 HHTeHCHBHOCTb paBHbl 

COOTB8TCTBeHHO 7450 K
0

9B (98,90%), 6892,5 K9B (0,57%) n 6570K9B 

(0,53%). BepXHHH rrpeaen llHTeHCllBHOCTll anbq>a-nHHllll B HHTepBane 
-3 

5,88_ .. 6,43 MaB 6cm ycTSHOBJieH "" 2 x 10 %. 

fnaBa V _ • B aToil rnaBe orrnchrnaeTcsi nccneaoBaHne c rro-

MOlllhIO Ge (Li) - crreKTpoMeTpOB raMMa-H31IY'l0HllSI, corrpoBO)K-

.Qaromero aaxBaT aneKTPOHOB B pacrraae ll30,TOIIOB 
209 

At 1 
210 

At 

H 
2 

t I At . OrrnchIBa!OTCSI ll3MepeHHSI ll rrpHBO.QSITCSI nony'leHHh!8 

peayllhTSTbI. 06cyc)K.QaroTCSI rronyqeHHb!8 peaynbTSTb! rrpn H3y'leHHH 

raMMa-rrepexoaoB, COIIpOBO)K.QaromHX aneKTPOHHhlll 38XBaT 
209.210.21 t At IIO H30TOIISM; Ilnsi Ka)K.QOI'O ll30TOII8 aaeTCSI 

KpaTKHH o6aop HCcneaoBaHHH, llpOBe.QeHHh!X apyrHMH aBTOpaMH. 
• I 

IlpH nccneaoBaHHH raMMa-cneKTpa 
209 At o6Hapy*eHo 

7 BOilhIX raMMa-nepexoaoB c aHeprneil 104,3; 238, 7; 744; 982; 
/9/ 

1102; 1170 n 1581 K9B, KpOMe H3BeCTHbIX 4-x , a raMMa-nmurn 

780 KSB oKaaanacb aynneToM (784 H 792 KaB). B cxeMe pacrraaa 
209 At 

rryTeM aaxBaTa aneKTpoaoB 6omo yno*eao .QBa raMMa-

nepexoaa c saeprneil 982 11 744 KSB MeJK.ttY ypoBHSIMH ( 980 ➔ 
209 . 

➔ o KSB) H (1525 ➔ 784 KSB) Po ( T½= 103 r.). 

10 

1 
j 
I/ 

il 

i 

' ij/ 

~ 

'I 
l 

\ e 
}-, 
It 

·1, 

E 
<KaoJ 

399.3 3+ 
, f [ 

338,4 
1-

258,1 

f66,9 
140,6 

82 g 140.6 

59:9 + 82,9 
o· 6+ 

2068" 
83 l 

(5+) 
21~t 

85 

oe 0,18±0,02 % 

Ooc563fM3o 

Jc<. 
(0TH) 

8,Bll. 

a3. 

F I l E~ . j ; (K3D) 

v ~-5131 t2. 1,2t0,4 350 

·•/~ 

~-536ft1 
83t6 150 

' -5386tf _ !4i2 1200 
106,f 

- 5442,0 tf,5 95t6 330 
--......5465,0 tf,5 26±2 1600 

- 5524,0 :t1,5 100 810 

6.240 

PHc. 2.· CxeMa anbq>a-pacrraaa 
2

1-0 At. 

11 



9/2H a~1At 7,21'1. 

3.3. 
CX.41,8±0,2% 

Q-5,979M36 

E~ J<:J: . F 
E 

(K36) (OTH.) 

(K3o) 5141±2 
-3 

74Z~½-J -

(.4;:t2)x,jo 200 

5210±1,5 f 1,3±0,2)><46
2 

1't8 

5866±2 100 1t5;8 

6~8, 

0 (9/2-) 

-207,5· 301\ 
83 L 

Pnc. 3. CxeMa anbcpa-pacnaaa 
211 At. 

12 

YTO'IH8Hbl 3HeprIIH B036y)l{JleHHblX ypoBHeii il0'lepaero ll)lpa 
209 209 A 

Po. Ha pnc. 4 npnB0ilHTCll cxeMa pacnana t aaxBaToM 
210 

aneKTp0H0B. B raMMa-cneKTpe At Il0/lTB8p)K/l8H0 cymecTB0-

Baune 12-Tn 
/ 10-12/ 

Y -rrepexoaoB, aa6nronaeMbie paaee a pa6oTax , 

c aaeprneii 116,5; 245i- 404; 496; 700; 819,5; 856; 1179; 1435; 

1481; 1597 n 2249 KaB; o6aapy)Keff HOBblii raMMa-nepexoa c aaep­

rneii 2269,0;!:.2,5 K3B, a TaK)Ke BnepBble onpeaeneHa HHT8HCHBH0CTb 

y -nHHHii 819,5:!:.2,5 n 856:!:.2 K3B.· YTO'IH8Ha aaeprnll n 0TH0CH­

TenhHall llHTeHCHBH0CTb 10 paaee H3B8CTHblX raMMa-nepeX0/l0B. 

Ha 0CH0Be 3THX )laHHblX yT0'IHllnHCh aaeprnn B036y)l{JleHHblX coc-
210 p. 

T0llHHii il0'lepHero llilpa O • 

211 
B raMMa-cneKTpe, npnaaane)KameM K pacnaay At n ero 

211 
il0'lepaero H30Tona Po , Il0/lTB8P)KJlaeTCll npncyTCTBH8 y -nn-

HHH C 3Heprneii 569:!:_2 KaB, 668:!:_2 K3B H 896;!:.3 K9B, K0T0pble 6blnH 
- /10/ 

06aapy)K8Hbl B pa6oTe • OnpeaeneHbl HX 0TH0CHTenhHbie HHT8HCHB-

H0CTH, paBHble, C00TB8TCTB8HH0, 100, 85 H 60. Ha pnc. 5 aaeTCH 
211 211 

o6mall yTo'IHeHHaH cxeMa pacnaaa At n Po (0,56 ceK). 

B ·aaKnIO'l8Hl!H ilHCCepTaUHII KpaTK0 -CYMMHpyIOTCH 0CH0BHbie 

peaynhTaTbl aaHHOii pa60Tbl _ no H30TOnaM. 

207 207 
l·faoTon At • YTO'IH8Hb1 nepnoa nonypacnaaa - At = 

= 106;t_3 MHH H 3HeprHH rnaBHOH anbcpa- rpynnbl = 5759:!:_3 K3Bo 

209At . 
JilaoTon • YTO'IH8Hbl ero nepnoa nonypacnaaa -T½= 

= 5,41:!:_0,05 '18C I! /lOllH anbtpa-pacnaaa, COCT8BnHIOIIl8H 4, l:!:_0,5% 

OT o6wero 'lncna pacnaaoB. BnepBbie o6Hapy)KeHa TOHKaH cTpyK-
209 

Typa anhcpa-pacnaaa naoTonoB At. O6aapy)KeHhl HOBhle raM-

Ma-nepeXOilbl (Bcero 8) • .llaroTCH nx cxeMhl pacnaaa (pnc."1,4). 

210 
MaoTon At C IIOMOIIlhlO rronyrrpoBO/lHllK0BOI'O anbtj)a-

cneKTpoMeTpa onpeaeneH nepnoa nonypacnaaa - 8,6:!:.0,4 'lac, 
210 

a TaK)Ke aonH anhq>a-pacnaaa At - 0, 175±.0,020%. HaiineHo 
. 210 

Tpl! HOBblX cna6b1X anh¢a-rpyrrnb1 At c aaeprneli 5131, 5386 

n 5465 KaB •. ,llaeTcH cxeMa anhcpa-pacnana 
210 

At (pnc. 2) 

C yKa3aHl!8M raMMa-nepexonon M8)K/ly Boa6y)K/l8HHblMH ypOBHHMll 

no'lepHero naoTona 20a Bi , _06pa3y10werocH rrpn a - pacnane. 

13 
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06Hapy)KeH HOBbili raMMa-nepexon; yTo•rneHbl 3Heprm1 I!' OTHOCII­

TenbHbie IIHTeHCIIBHOCTII 12-TII raMMa-nepexonoa. 

HaoTon 211 At , Onpenemmach nom1 anbcpa-pacnana 
211 

At; 

OHa paBH8 41,8:!:_0,2%. BnepBbie o6Hapy)KeHo nae rpynnhI TOHKO!i 

cTpyKTyphI anbcjla-pacnana 
211 At • LlaeTcll ero cxeMa anbcpa­

pacnana (p1Ic. 3). nonTaep)!(AaeTcll np1IcyTCTB1Ie Tpex raMMa-nepe-
211 211 

xonoB nplI pacnane At II ero noqepHero 1Ia0Tona Po. 

211 p . 
HaoTorr o I ITonTBep,KnaeTcll cymecTao·aan1Ie Tpex an&-

cpa-rpynn pacriana 21 'Fo II naeTCll aepxHnli npenen HHTeHCHBHOCTH 
-5 

anb¢ia-nllH_llli a llHTepaane 5,88-6,43 MaB - 2 x 10 OT llHTeH-

CllBHOCTll OCHOBHoro a - nepexona. 

3Hepr1Ill anbcjla-rpynn onpenenllnacb c 6onbIIIOll ToqHocT&JO -

oT onHoro no Tpex KaB. 

OcHOBHbJe peaynbTa'rbl nnccepTauim 6hmll nonoJKeHbI Ha XVIII 

ll XIX BcecoroaHbIX coBeI1IaHllllX no 11nepHOli cneKTpocKonlIH 

11 CTpyKType aTOMHoro llnp·a, a T8KlK0 Ha Me)KJlyHapOJlHOM Cl!Mnoa11-

yMe no CTpyKType. llnpa B Lly6ne B 1968 r. II ony6n11KOB8llbl 
/ 13-17/ 
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