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. 4yMMi; B.r. '- . 211 • 212 

Anhc)la-pacrran Bn. u Rn • • 
·.. . ., . 211 

212 
~ IIOMOU!h!O. Mar:mnnoro .cnCKTporpac)la ~:lrwncn :'anhr!m-pacrran Hn 

u !{n .• KpoMe M3BCCTI!hiX anh~Ja-rrepexonon . Hn .5850 K<~B ( 1),. 5783 KSD 
( 1,84), 5616 KSB (0;08), o6napy'Jt<E)Hi>l liODbtC: 5466 KSII (4;1.10;..4), 
5276 KSB (4,4.10.;..4), 5179 KSB (8.10-5), 5055 KSB (2.10-5). nf)unonHTCII 
<jlaKT~pht · :.larrpeTa. B Hnpe 207 Po BBOilHTCH HOBbie . ypontmi 391,4. K:·m, ' 
585 isn, 684 .KsB. Y ? 12 Bn o6'napymeu ani.d,Ja-~~pexo.n. 5588 KSR .(5;10:.4·) 
ttn ypoBern, 687 KsB' 208 Po. OueHen!.t aonu' am,r!;a-pacrrana 211 At·; .. 211 Hn.': 
207 1'0 .(41,3:t,l,3%, j7,8;t),3% H 0,028:t_0,003%). '· 

... 

Coo61l(eHHll 06'be,!II!HeHHOro HHCTHTYTB .l,!lepH!iX IICCJICJIOB.aHHII 

J.b'&la, 19 7 0 

Afanaciev V.P., · Boch\·arova. M., Golovkov. N.A.: P6-1972 
Gromova I.I;, Ivanov R.B., Kuzin V.I., Norse~\' Yi1~ V., 

. Chumin V.G. 
. 211 . 212' 

. a ·-Decay of · Hn and Hn 
211 . 212 

· The a -decay of · . Hn and Hn. wa's inve;,tigat~d using 

-· 

the magnetic spectrograph. 'Besides the known a -transitions of 
211 Bn (r>8SO keV ,(l), !3'783. key (1.81), fif>Hi keV (o.oB)). there were 
observed .the new ones: !31oo keV (1,1.lo-1), fi27o,keV (1.1.10-.1), . 
!3179 keV (8;:1o-!3) !305!3 keV (2.10-S). The hindrnn6; fndors are· 
presented. New'Ievels: 391.1 ke\·, SBEi keV, 6B1 keV.are-introduced 
for: the 207 Po nucleus.· For 21.2Rn the :iSBB ·keV (:i.lCJ-:-1) .. u ...:transi-· . 
tio'n to the 687. ke\i lev;el of 208 Po · -was observed. The pdrls of: .. ; · . 

a -decay oL 211 .At , 211 Hn and 207 1'o (1 l;3+·1.~3o/o, .17.B+~1.3o/o .· · 
and o:o2B:!:._0.003o/o) ~re. estimnted. - . . : 

i ' 

Communications of the Joint Inatitute for .NuCie~r ·.R~a~arch; 
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PaaH08KTHBHOMy pacrraay H30TOITOB paaoHa ITOCBHrneHo HeCKOJlbKO pa- • 

ooT, ·~ KoToporx otSHapy)l<eHo · cy~ecTBOBaHne pstaa H3oTorroB, ycTaHc>BneHor 

THITb! HX p8JlH08KTHBHOro ·pacrraaa, Ollpe)lElneJibl rrepHO)lbl rronypacrraaa, floq

TH Bee H3oTorror paaoHa n~rr~rTI>IBaiOT anb£Pa-pacrraa, .Ho Ton~Ko y 21
·
1 Rri 

( T ~ = 16 qac) Obin8 o6Hapy)l{eHa TOHK8H CTpyKTypa anbtjla..:cneKTp~ •. y 9TO

ro H30TOIT8 anb<jla-pacnaa, c'ocTaBnH!OillHH 26% OT .ITOJlHOro . 'IHCna pacrraa'oB; 

naeT Ha ocHoBHoe cocTOHime H Ha B03oy)l{aeHHI>re ypoBHH 68,7 K~B u· 236 K9B. 
207 

Po C HHTeHCHBHOCTHMH 33,5%, 64,5% H 2% COOTB8TCTBeHHO/ 1,2/, 
. . . : . . . 211 

B . Haiiieli pa6oTe ohm nccneaoBaH anb<jla-pacrraa ., Rn_ Ha 6onee. Bbtco-
. 207 : 212 

. KHe ypoBHH Po , a TaK)I{e H3y'leH anb£Pa-pacnaa · . Rn T ~ 23 MnH) 

c uenbiO OoHapy)l{eHHH Y Hero TOHKOH CTpyKTypbl anbtjla-cneKTpa, 
211 212 R . 

TlpenapaTbi ·Rn H . n 6ornH nony'leHbi pa3aeneHHeM H30TOITOB pano-

Ha Ha aneKTpoMarHnTHOM Macc;..cierrapaTope/3/ nocne pannoxnMH'!ecKoro Bbi

aeneHHH paaoHa H3 TOpHeBOH MUill8HH/4/, o6ny'l8HHOH ITpOTOH8MH C 9Heprneli 

660 · MaB Ha cnHxpounKnoTpoHe OHHH. 

·MeTOJlHKa pa3ae.neHHH paaoHa Ha Macc-cerrapaTope obrna pa3pat5oTaua 

· ·Ha cTaonnhHOM Kcenoue, Ta3 H3 aMrrynor, coaep)l{ameli · paaoH, rroaaBancst 
. . . 

HerrocpeaCTBeHHO B pa3pHJlHYIO KaMepy HOHHOrO-HCTO'IHHK8 ~ 30HY pa3pHaa; 

flpH pa3aeneHHH paaona. MapKepoM cny)I{HJl cBHHeu. YcKopiiOmnfi 

noTe Hunan· ohm Bcero · · 25 KB, 'ITO · IT03BOJ'IHJ10 ITOJlY'IHTb .' )lOCT8TO'i-

HO TOHKHe HCTO'IHHKH JlJlH 8Jlb<jla-crreKTporpa<jla, Ha'l8Jl0 pa3aenennst. 

<jJHKCHpOB8JlOCb ITO ITOHBJleHHIO. raMM8-U3Jly'leHHH OT U30TOITOB. p8JlOH8
0 

OC8lKJlae

MblX ~a aniO~mimeByiO <jlonhry 'iwnneKTOpa. M OMeHT '?KOH'l8RHH p83)leneHHH 

yCT8H8BJlHB8JlC.iJ: ITO rrpeKpameHH!O pOCTa HHTeHCHBHOCTH raMM8-H3Jly'leHUSI, 

3 

·•· 

~:·,, ·u •·', .. 

·• .. 

.·, . ' 



.· nnst . H3y'leHHSl anbljla-cneKTpOB HCnonb30Bancst MarHHTHbil!: anbljla-cneKTpO- . 

. rpa~j>/51. 8Hepr~TH<iecxast rpanyHpOBKa npH6opa npaBoAHnacb no anb.Pa

lliO 
nHHHH Po 5304,5~0,5 xsB/6/. llll 

Ha pJ_~C• 1 noxaaaHhi reaeTH'IeCKHS ueno'IKH J:!acnana Jm • l1aBE!CT-
llll lltl Ill Jl,.. 207 

HO, 'ITO anbiJ>a-pacnaA HCnbiTbiBaiOT stnpa Rn , At , ro H ' . ·P,o. 

·He o6HapyJKeH anbljla-pacnan y 
207 

· Bl H 
203 Pb, nnst KOTOpbiX pac'II!Tiioe 

'3HS'IeHHe saeprHH anbljla-pac::nana Q a ":>. 3,5 MsB. nHHHH 
211

Rn MOlKHD OT-

nH'Il!Tb oT nHHHI!: 211 At , · 207 Po H 
211 Po no nepHOAY nonypacnana. Tpyil-

1111 207 llll 

.aocTb MoJKeT BD3HHKHYTb nj:JH HAeHTH~HKaUHH nHHHI!: At ·, Po H Po. 

- EbtnO npoHaBeAeHD .aec~onbKD sxcnoaHUHI!: .B. o6nacTH sHeprHI!: aRbiJ>a-'laCTHll 

4930.:,;5900 KS~. ~-~~ pHC. -:2 H3o6paJKeH nony'leHHbii!: anbljla-cneKTp; naHHbl9 

o6 sHeprHstx, nepHonax.nonypacnana anbljla":"nHHHI!: H HX HneHTH¢HxauHst ripen .. 

cTaBneHbi B Ta6n. 1. 
nHHHSl 5229 .KSB no 3Ha'leHHIO SHeprHH H nepHOAY nonypacnaAS HAeH-

. . ' ' . ' 206 . ' ' '' 210 . • 
THijJHUHpOBaHa KSK_nHHHSl Po t HSKOnHBWerOCSl H3 npHMeCHOrO ·Rn :. • npH-

211 ' . ' . ' ' . 
MeCb B HCTO'IHHKe Rn COC9AHHX H30TOnQB0 OUeHeHHall n.o STOI!: nHHHHt 

cocTaBnst~a · oxcino 0,5%~ · OueHKa ne pHon a· nonypacnai:ta. ocHOBHbiX n~H-Hi!: 
211 

Ro 

n03BOnHna onpenenHTb 'BepXHIOIO rpaHHUY CTemiHH AHiJJijlyaHH Rn C nonnolKKH 
211 ' 

. HCTO'IHHKSo 8Ta. B9nH'IHHS He npeBbiWSeT 10%, ecnH y Rn T ~ . = 16' ''laC • 
..... ,J 

l1HT9HCHBHOCTH nHHHi!:. 5115; 5140 
H · 5211 KSB H3M9HSIIOTCSI CO Bpe-

. Me HeM TaK, KSK B TOM· cnyqae, ecnH 6bl OHH npHHSAneJKanH AO'l9pH~M H30-

TonaM Rn • 'KpoMe Taro, UlllpHHS nHHHH 51.15 aaMeTHO .6onbwe WHpHH ABYX 211 • 

npyrHXo .:;lTOT.IjJSKT naeT:B03MOlKHOCTb npennonoJKHTb 0 'iTO aHa npHHaAne-

lKHT AO'I9pHeMy H30TOUy, o6pa30BSBW9MyCst B HCTO'IHHK9 B peaynbTaTe anbljla-207 

pacnana~ 8HeprHst 5l15 KsB cooTB9TCTByeT aHa'leHHIO nn~ all- rpynnhi. Po. 

nBe npyrHe nHHHH. npHHSAneJKaT.H30TOny, o6paSOBSBW9MyCSl npH 6eTa-
211 ·. llll . 

pacnane Rn H COOTB9TCTByiOT. al- H. ·all -rpynnaM· .. At /71. nHHHH 

2_11 Po B · STO,fi · o6naCTH C~9KTpa ··He_ OlKHAaiOTCSl, T.K. TOnbKO. H3-3S noTeH-

UHanbHOrO 6apbepa OHH AOnlKHbl. 6biTb B 109 · pa3 cna6ee, '19M OCHOBHaSl nH-
. 21 t' • . . ' HHSI · , Po • -nHHHH 5055 H 4997. xsB cnHWKOM cna6bt, 'IT06bt oueHHTb 

' . 'llll ' 

. nx nepHon-nonypacnana. PaaaocTb sHeprHfi nHHHii 5055 KSB H a 0 -:-nHHHH Ro noa":' 

5
onsteT cnenaTb:npennono.JKeHiie• 'IT~ _m)pBast nHHHst npHHanne,JKnT pacnany 211 R~ 

' 207 Ha ypoBeHb 820 KSB Po /8/. lJTO KacaeTCSI, nHHHH 4997 KSB, TO Ha TOM 
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.. 2. 

3. 

4. 
.. 

5. 

6 •. 

··. 7. 

8. 
·- -9·. 

. ·1o~ 

II. 

12. 

.-13. 

E ci (KSB) 

. 5866±.2 

5850±.2 

5783±.2 

5616±.2· 

5466±_2,5 

5276±_2 ,5 . 
.. .. 

I • . . ,'• ,' 

Ta6nHua 1 

HneHTH~HKBUHH anb~a-rpynn, npHcyTcTeyromHx 

B anb~a-cneKTpe 211Rn .. 

I ,'\I' 'I •• ,;_. 

•• •.- "l 

TI/2(qac) ";n;~mTH!]?H- - ;llamible ;n;pyrHx 
KBIU!H 8BTOpOB 

E-' (KSB2 

CJIOJKH.- .. · ·rl}f1At- 5862±.2 /II/ : . 

14 ,5±.0,5 
:,.,, 

c).~2IIR~ 584 7±.2 /II/ 
' 

d.,2I1Rn. 5779±} '/II/ 15,0±.0,5 _,. 

2IIR . d.J. . n; , ·.':·5613+7. /III·: •t . ·:- . 
16,0±_1 ,p ·ot21I Rl11 ~ 

... 
:3 . 

14,5±_0,5 ·- 2II Rtv 
oJ., • - '. . ~ "' " . 

5229±_3 ,5 ' •. .. >40 d..206p0 . 0 5223±.1 ,5/7 I 
52II±_2,5 · · CJIOJKH. ot. 211 At 

! 52IO+I 5/7/· - ' 
. 5179±_2,5 16,5+I,5 

2II .- . 
- " ci.S Rn. 

5140±_2,5 CJIOJKH. (1(2~1At 5141±_2 /7/ .. 

5II5±.2,5 CJIOlKH. ~207p0 0 5120±_10 / 1"!J/,. 
'5055±_3,5 ci,211 Rn 

o< ~07Po 211At 
.. 

4997±.7 ? J. .. tQ(~ . ; 
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ut_·At 
.me OCHOB8HHH ee C paBHOfi sepOHTHOCTbiD MOmHO npHfiHC8Tb pacnany 

Ha ypoBeHb 893 KSB 
207 8i /9/ H pacnany 

207
Po Ha ypoBeHb 126 K9B 

• 
203 

Pb I 10/. 
207 211 21J 

no COOTHOW9HHHM HHT9HCHBHOCTeA a -nHHHA Po At I Rn 

H. a -nHiiHH 211 Po 
1 

CHHTOfi B OTA9TlbHOfi 9KCfi03HUHH1 OU9H9Hbl AOTlH ·a .-pac-
0 

. nana aTHx H3oTonos. llonH nnH 
211 

Po npHHHTa 3a 100%, Pe3yn&TaTbi -

B Ta6n. 2. 

Ta6nHua 2 

llonH an&ljla-pacnana (%) 

211 .. · 
· At 211Rn 

100 41 ,3:tl,3 .Q,028:t0,003 

211. 

Ha puc~. 3 _ npHBOAHTCH cxeMa an&ljla-pacnana Rn ; oTHOCHTen&Hble. 

HHTeHCH~HOCTH ~n&ljla-nepexonos; KoaljlljJHIIHeHTbi 3anpe;a. KoSljlljluuueHTbi 

3anpeTa 6hinH oueaeHbi c. -~oMowb'IO ljlopMynhi Taarenepa-HypMHH 

l'gt
1
i

2
=· c 

1 
<z~;·1~...:z211-c2• K~ac~~HTbi c ... 1.,41 H •• c ·2 .. 24:61 s aToa tfJop-

Myne 6binH· nony'leHbi H3_ naHHbiX o6 an&ljla-pB;cnane cocenHHX 'lilTHO-'IilTHbtx 
. 210 212 . 

H30TOiiOB . Rn H Rn ·, •" -~ 

. • 212 . .. ... . . 
npu H3Y'I9HHH an&ljla-cneKTpa Rn 1 fiOMHMO OCHOBHOfi an&ljla-rpynnbl 

'-· . . . ., . .• .. 
6262 KaB/ 111

1 
o6aapymeaa anbljla-rpynna 1 cooTBeTCTByrowaH nepexony aa 

208 ·. .. . 
ypoBeHb 687 .. KSB Po /,12/, 3Ha'leHHH aaeprHA an&ljla-rpynn H HX OTHOCH-

TenbHbl9 HHTeHcHBHOCTH H Koaljlljl~uHeHTbi 3anpeTa npuseneHhi aa pxeMe (puc.4). 

B 38KTliD'I9HHe aBTOpbl 6naronapHT K.H. rpoMoBa H B.A. XanKHHa aa 

noCTOHHHbiA -.HHTepec K pa6oTe' H neHHble COB9Tbl; E.B; ne6enesy H x. Hanar .. 

3a o6pa6orKY ljloTonnacTHHoK. · 

n H T_e paT y p a 

1.- F.F.Momyer
1 

Yr. and ~.K.Hyde. J,Inorg. Nucl, Chem.1J::..., ·274 (19ss) • 

2. K.Valli
1 

M.I,Nurrnia, E.K.Hyci'e. Phis. Rev., :isg 1013 (1967) • 

3. B.n. Aljlaaac&eBI A.T. BacHneHKO H np. npenpHHT OHHHI 13-47631 lly6Hal 

1969 •. 
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4, B.JI. HerJ;ea.os, ,M.A.; Toponosa, B.A. XanKHH1 · IO.B. Hopcees, B.H. Ky3HH. 

JlpenpHHT OHHH, 8-4440, Jiyona, 1888. 

5. H.A. ronoBKOB, K.H. FpoMOB H a.p. JlpenpHHT OHHH, P18-3840, .O.y6na, 1967. 

8. A,Wapstra, Nucl. Phys., 57, 48 (1964}. 
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N 
200 

100 

0~----~------~---i 
5500 5600 

N 

300 

200 

100 

(J~'}..t) 
20l 211 

(t~~1 Po) a~6 Rn 

0 ,.,....~ 
5000 

5700 

20lp 
110 0 

21At 
a~, t 

5200 

( 

1 

0 

., 

2fh 
oeonn 

5400 
- . . 

. . 211 
PHc. 2. OomHfi aHn anbljla-crreKTpa Rn • CrreKTP CHliT a nayx sKCII03HUHliX · 

-c pa3IIH'lHOfi npoAOIIlKH~enbHOCTb!O. ' . -. 
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211At .. n'(?,2q,) 

. .. 

.. ,.· 

·~ 

.··. 

211 . . 
. Rn (16q,) 

·~,8%) ~ 

: . :~41%) 
', .' 893 ---'-'":-- 499? ( 1JC10-5 ? ) 

812 
684 
585. 

. 5055 · 2X1Q":"5' -· 1./t6 
51?9 8li10-5 .. 1.40 
52?6 4,4ll10~4 .·' 700 
5466 4,1ho-4 6ooo··: · 

.. 

743 ___.;., 5140 3 6X10-5 
391, 4..:;__:__ 

.5616 0,08 ill 670 ~ . 5211 1'6x1o-4 ' , . 

o-
207 
· Bi 

5866 1' 

.126__:_ 
0~ 

203 , 
Pb 

5.783 .~,84 3 
5850 - 1 .11 .. 

~(K5&) · l~rH\ HF 

4997 ' ,(6 x10-2 ?), 

5115 1' 

Puc. 3.· CxeMbi anbcpa..:.pacna!la :~ 11 Rn , 
211 

At ; · .
201 

Po.· 

10. 
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