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I. BBegeHHe. 3KcnepHKeHtan»Ka~ qacr» 

Uen:&D Hacron~eg paOorw ~BHsercs zccn~o:aaaze BosOy~eHHwx· 

COCTOJIHHn .209Af, . B03HHKaDIIIHX npif Oera-pacna,~;e 200 
R_ rv (Tl/2 • 

=28,5 UHH)Ill. B paOore KsunHcrw H AP·/2/ npeAXoxex ~parweHt 
cXeKH pacna,ll;a 109 R.n.~ 203Ai:, BICJIIl'QaJXIIH! B030y:r,lt8HHWe COCTO.flHHH 

. 209At c 3HeprH~KK 408,3 E31 (7/2-) H 746 E3B (7/2-).Pesy~LTa• 
tH HCCJI8,11;0BaHHJI cneKtpOB raMKa-nyqett H KOHBepcHOHHHX 3JieKtpO­

HOB 200 R.n. HaKH ony6JIHKOBaHH B/3/. Mll HCCJieAOBa~K taue cneKX• 

pw rmore..:.raw.~a-coBnll,l{eHH! npH pacnaAe 209 R.n. B arKx HCCJieAOBa­

llHJIX zcnon~sosan~c» ABa Ge (Lt. ) -Aerenopa c llyBcrBzren:&HI001 

o6t.eKaKH 25 cK3 •. B .H3Kep~HHU npHKeHnJic.H 209 Rn,· noJiylleHHWtt npH 

OOJiyqeHKH. KKW8KH TOpH~ Ha BHyrpeHH8K nyllKe CHHXpO~KJIOtpOHa 

Ba6opatopHH ~AepHWX npo6neK ORHH. 

209 R. 2.09 il_l 2. 3xcnepHKeHran»Hwe pesyn»rarw. CxeMa pacnaAa n- ~~. 

PesyRLratw xccne,li;OBaHHn cnexrpo» raKKa-raKMa-coBn~eHHtt 

npHBeAeHw B raOnHue. Ha ocHoBe aHanxsa pesyn:&raros, no~yqeH-
. . 

HWX np.H HCC1leAOBaHHH cneKrpo:araKKa-Jiyqelt,KOHBepCHOHHHX 3JieKt':" 

poHOB H raKMa-rauua-coBna~eHHit ripeA1laraercn cxeua pacnaAa 
.zo9 o .2.0"'At ) . . · 1\n- (pHc. I • CyKKapHa~ HHteHCHBHocr~ nepexoAOB, . He· 

pasKe~eHHWX B npeAnoxeHHOtt cxeKe pacna,11;a, 'cocraBnner ( II, 0.± 

.± 2, 5)% Ha pacnaA · 209 R n. •· Ha ex eKe pacna,Jta · y:rcasaHw aHeprHH, 

CllHHW H qerHOCTH B030yx,Jl;eJtHWX COCTOHHHll 209At, ,D,OJiH 3aCe1leHKJI 

ypoBHelt 209 At npH ~cna,J;e 209 R. n: . K coorBerctBYDDtHe 3Ha'leHHH 

~ ~t , a TaK:te :meprHH, llOJIHlie JIHTaiCHBHOCTH H Jl)'JILTHDaJI:&-
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HOCTH nepexOJtOB B 11,ltpe 209 At • CmiHH H liBTHOCTH OCHOBHLIX coc:ro-
1 

JJHH~ JJ,ltep 209 R n. H loc:l Ai ,corJiacHo MOJtBJIH oCIOJIOlieit H JtaHHLW. pado:rw/5;1 · . . , 
npHHJJTH paBHHMR 5/2- H 9/2-,COOTB9TCTB8HHO.llpH onpe,ltBJIBHHH 3ItC-

nepRMeHtaJILHLIX sHalieHHtt xos!WJH!Uf&HTOB BHytpe~;~He~ ItOHBepcHH . ne­

pexOJtOB 209 At npHH~IMaJioc:b, liTO nepeico)t c a~eprzelt 408,3 ·:KaB as.. i 

JlflBTCJJ.nepexo~ou.TRna E2. MyJlbTHDOJlLHOCT:D 3toro nepexO,lta onpe­

,ltBJieHa no aKcnepRueHTWILHO ·. itsue'peHHOKY. ·c·ooTHoriieHHD II<.: IL~ 1M .. 
. =1,00~0,44:0,15. llpR onpe,lteJlBHHH ~ ft npHHHU:WtOCl>, liT.O HHTB!f­

CHBHOCTL. 1 ¥4os.:J =46,9% Ha pacna,1t 2 9 Rn.. 3ra BeJIHliHHa nonytJeHa 

us sRcnepiiMeHTaJILH.oro sHalie~.a: RHteHcHDHOCtR peliueHOBcRKi: K -
nylieR JtOliepilero 209 A~ .c ylietoJL, liTO JtOJia aJI:&!Pa-pacna,lta 209 Rn 
c ocTaBJIJJeT 17%/1/, a JtOJIJJ } + .~.- pacmi.)ta - . 3, 6%. MHteH­

CHBHOCTL nosHrpoHOB I j +- :o(3, 6.;tO, 5)% Ha pacna,lt 209 Rn nonynHa 

HawM. 3ItCDBpH.IleHTaJil>HO H3 HHTBHCHBHOCtH rauua-JiylieH C SHeprHett 

5Il It3B:B npe)tDOJIOlltBHHRj .liTO OHH DOJlHOCTbD OCiyCJIOBJlBHH aHHHfH..; 

JIJUtRett nosHrpoHo:a. MHTeHCHBHOCTH saceJI&HH.Il y'po:alien 209 At : c 

SHeprH~ 745,5 It3B (3, ~ H8. pacn8,lt 209 R h) H 400,3 lt3l! (<I. 7l' 

Ha pacn~Jt 209 Rn ) npH nosHTpOHHOU pacna,lte onpeJt~JieHH H3 :aeiiHliHH 

HHTBHCHBHOctett COBD~BHHlt raYUa-JiyqeH C 3HeprHJJJLH 337~5; 

408,3 H 745,5 It3B C raMMa-Jiylia.llH 5II,O·It3B. 113 OTHOmeHHJJ 

K!j~ =II,9~3'~ JtJIJJ ypo:aHJJ 745,5 KSB. H B npeJtnono:a:eHHH pasp, .. 

meHHoro CleTa-~epexoJta nonylieHa pasHocu :u:acc ~09 Rn- 209 At, pa:a­

HaH (J670.t240). Ks:a. CornacHo )taHHHM paCioTwl61,pasHocTL·Mac~~~ 
20!iAJ . 
· M~COCTaBJIJJBT 3762 It3B. 

lies ,ltBTaJILHLIX .· pactleTOB .llOlltHO JIHm.& C,ltBJiaTL H8ItOTOpW8 npe,Jt­

DOJIOlltBHHll OTHOCRTBJILHO npHpOJt!i, BOsCimeHHLIX. cocTOJIJUdt 2 ~; A!ho\. 
CocTOJJHHe c aHeprHelt 745,5 Its:a (7/2-, ~ / ~ =6, I) woxHO HHTep­

npetHpOBaTL It8lt npOTOHHOB COCTOSIHH8 p(2. t7~i.) , B03CIYli:Jt8.Dl!l88CJI l! -

pesyJILTaTe nepexOJt8. f ({'l'
2
r-n(4 5;j}• B03ll0li:HO, liTO COCTOJIHHJI C 

4 
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./ 
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3HeprHmm 408,3 ft3B (5/2-, ~ff:o61 7) H I08!,0 lt3!1 

-=;7, 4) OCiyCJIOBJIBHlol C.BII3:DD B03CIYli:Jt9HHOro. OCT.OBa · ·~~~ 
TOR~ll p (! /t.%)~ ppe.~tH. B03CIYJI:Jt9HHWx COCTOHHHR lD!! Al 
~ 2000 It3B. p;2+~ 5/2+; . ~ J t :6, 5+6, 7hror_~r <iHTJ 

THnne~?B· ,KOH~ryparudt~l p ( ~ h%) n. (2. t'h , 2 

p(I h.9, ,-.2{7L) n.(2J 2Qill ), B03HHKaDI!lH~ COOTBE 
. tl. '/l. o/7. ? d Jl . . 

nepexo,~tax .THna p {.h.%) ... n(~%)H . p f-h
2
l - n. {~% · 

nporoHo,~twpoliHwe cocTOJIHH~ . p (I h:1.t , 2 r1~;2 ) H. p ( 
D~,ItQCIJUle, COOTOHHHJJJL JJ,~tep BHCllyTa/7,S/. 3TH COCTOJIE 

n;~JJ np~, nepexo,~tax TKIIa p (d%) -. n ( f y.~) H . p(d 

B'SaitJIDliBHHe aBTopw CIRaro,~tapat JtOKTOpa ¢H3HKO 

. CltHX HayK K.H. rpoJLOBa, ItaH,JtH,ltaTaixH.IlHliBCKHX Hayit . i 
3a HHrepec It paCiore, HeO;iHOitpaTHW8 ,ltHCXYCCHH _..H n.on 

tW,· a:TaKIB B.IT.A¢aHaCLeBa, B.M.~OJLHHHX H M.M.~u:~ 

JLOI!l:& B paCioTe. 

JlHTepaTypa 

I. H.A.rono:aitoB, P.E.M:aaHoB, A.KonaliKOBCKH H .ltP· ¥. 

cep.!PHs., 35, 2272 (I97I). 

2. T.KsJLnHCTW, T.Mopeit, JI.K.lleitep H . .ltP• Coodl!l6HHH 

JlyCIHa, I97I. 

3. U.BHJIOB, H.A._roJIOBitOB, 11~·11. rpouo:aa H .ltP• "IT pOri 

CW )tOitJia,ItOB 22 COBeDtaHHJI no .fl)tepHOR cneitTpOC 

rype a-roworo HJt~ ~ ctp. I64, ·Ms,Jt. "Hayita" ~ JleHHll 

4. rr.raJiaH, M.KysH~ItOBa, M.~HHrep, M.DpcHit. 

Czeoh. Journ. of Phya:, Bl9, 2J2 (1969). 

5. H.A.rOJIOBXOB, i.rysTx, E.C.Jl:a:eJienoB H .ltP• MsB. 

cep.¢Ha., ~' I622 (1969)~ 

5 



~~~ H8KOTOpWe . Ilp8,1l­
. z.o9A' · 
lOCTO!HHI B!i tho\ • 

•6,1) MOXHO HHT8p-

,B030y~all1Jl6BC! B. 

, qro COCTOIIHK! C 

n \j; 

1)' 
I, 

aHepr:umm 408,3 ~3B (5/2-, ~f-1: .. 6,7) H 108!,0 K3B (1/2-,}~ft .. 
~7, ~> oOyCJIOBJIBHW CU3:&1l B030,yx,ItBHHOro OCTPBa ·~~8po124 C. IJpO­

TOH,Oll p(l h.o!)• ppe,llH B030yx,~teHHWC COCTOSIHHti_ 209 A~. C 3HeprHSilm 

.G 2000 lt3B (~/2+~ 5/2+; ~ Ji =6,5+6,7):Mor~r OhiT:& q~eHI~ MYJID-

THIJJietoB. xoH~rypaJ.UI~ p (I h!'h) n. ( 2 {~, 2 ~ 1 
, J . H 

. l ' ! . . -l ! 'l2 ' I} 9h_ 

P(f h.9
12 

,.2-/-%) rt{2lo/l? 29r)' B03HHKaDIIlH?C.co?rBercrBeHHo npH 

nepexo,l(ax tHna p(h.,%) .. n{~oJ/l)H p(tv
2

) - n.(~%), a rane 

nporoHO,IlwpoqHwe cocrosHH!l F (I h:1~ , 2c1~;2 ) H. p (I h~~ , 2 d%\ 
IJO~QCIH:WB: COOTOHHHIIM-H,Ilep BHCMyta/7, 8/. 3TH C0CTOSIHHSI

1

B030yllt,l(a­

ll~CH npH. nepexo.Ilax rHna p ( d% ) "'* n ( f Yl) H p ( d '% ) ..., YL (t~J). 

n·saxJIJlqeHHe aBropw Onaro,l(apnr ,I(OKropa ~HsHxo-uareuarHqe­

. CIUt£:HayK K.H.rpoKOBa, KaH,I(H,I(ara:xHMHqecKHX HayK ./B.A.. XaJIKHHa 

Sa HHtepec K paOore, H80~H0KpaTHW8 ,I(HCKYCCKH H IJOJI83HW8 ,COBB-.. . .. / ' ' . 

rw, a :raue B.ll.AJPaHac:&eBa, B.H.iPoMHHWX H M.li.iPOMHHLIX ·Sa no-

KOIJli B paOore. 
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6. A.H.Wapstra, N.B. Gove. 

Nucl. Data Tables, ,2, No. 4-5, 265 (1971).' 

7. P.K.Hopke, R.A.Naumann, E.H.~pejewski. 
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PyKODHCb DOCT)'IIHJia B H3,IJ;aT8Jll>CKHII OT,IJ;8JI 
24 OKT!Op.s: 1972 ro,IJ;a. 

TaOJIHita 

lliireHCHBHOCTK ra.Kua-rawa-COBfia,IJ;8HHII 

E ~' .- E t2 
a) I~.-~eo> 

E ~" ' £ ~1 It-~ pac r 
(K3:B) (K3B) 

• 1." no cxe- (K3B) . (K3B) 3Kcnep. 11e pac 
na,IJ;a 

279,1 408,3 +· 19 408,3 . 985,6 

1037,8 + 14 1037,8 .. 

337,5. . 408;3 '266 266 1054,5 

5II,O 43 2ID 

408,3. 386,6 + 34 461,7 689,1 

461,7 47 23 .855,6 

5II,O 90 672,5 1054,5 
-

672,5 64 61 

684,4 35 . 26' 689,1 855;6 .. 

689,1 184 199 1037,8 

. '855,6. 99 roo. 
'· 

872,3 30 14 745,5 5II,O 

a) HireHCHBHOCTH rauKa-rawYa-COBlla,IJ;8HHI onpe,IJ;eJIHJlHI 
OnKCaHHOKY B paOore/4/. OmHOKa B onpe,IJ;eJieHHH HH: 
raY1la-raioaa-coBn8;lteHHI cocraBJI.s:er. (20+30)~ ,IJ;JIJI ~ 

. x wo~:er · ,llOCTHran 5~ ,IJ;JIH I ¥.-lS. f. 50. e,IJ;HHHI{. 

o) PaccqaraHHHe ,IJ;JIH npe,IJ;JIOJ:eHHOR cxeKH pacnaia 2°9 

(pHC~ I) HHTBHCHBHOCTH raY1la-rauYa-COBDa,IJ;8HHII HI 
KKK 00pa30K, qroOw BHnOJIHHJIOCb COOTHOWeHHe: 

I . . = lt~n.s "la-~to&.~ 
(fn7,;-(l'~os,:!. ·I I\OJ&H.Itos,~ 



'. 

J,l4aTeJI:&CKHlt OT,l48JI 
~72 ro,14a. 

Ta6JIHita 

HHreHCHBHOCTH rauua-rauua-coBn6,14eHHlt 

E ~' • E t:~. 
I a) ke:-~e~) E ~~. . t ¥1 

Q) I ~dd o) 

tr~1. I~.- ~l pacll r. 

(K3B) {K3B) 3Kcnep. no cxe- (K3B) . (K3B) 3KCn. no cxe-
11e pac- Me pac-

na.I(a na.I(a 

279,! 408,3 + 19 408,3 985,6 47 I3 

1037,8 t 14 1037,8 93 90 

337,5 408)3 266 266 1054,5 50 33 

5II1 0 43 2113 + 8 

408,3. 386,6 + 34 461,7 689,1 23 17 

461,7 .47 23 . 855,6 31 18 
' 

5II,O 90 672,5 1054,5 53. 34 

672,5 64 61 

684,4 35 26. 689,1 855,6 62 99 

689,1 184 199 1037,8 60 ·90 

"855,6 . 99 100 

872,3 30 14 745,5 5II1 0 66 

a) KateHCHBHOCTH ralllla-raKMa-COBna,l4eHHlt.ODpe,l4eJIHJIHC:b no lleTO,l4y1 

ODHCaHHOKY B pa6ore/4/. 0mK6Ka B onpe,14eJieHHH HHTeHCHBHOCTelt 
· raKMa-raKKa-coBna)4eHHI cocrauser (20+30),; .J4JIH I· >50 e,l4HHHU 
. it K0:16T: ,ltOCTHran s(),g )4JUi: I k 11, ~ 50 e,l4HHHU. k~ ; ... 

6) Pacc_tiKTaHHHe .J4JIH npe,14noxeHHOH cxeJW pacna,14a 2°9 Rn- 2.09 At. 
(pHCo !) HHTeHCHBHOCTH raKKa-raMKa-COBD6,14~HHlt HOpllHpOBaHH ra­
KHM 06pa30M1 llT06H-BHnOJIHHJIOC:b COOTHOWeHKe: 

I . ::. lt~~ 7.s · l~~ou 
lf~?>7,5-ll''~08 ·.!> ·l t\OJH1.l!08,~ 
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· Y CJIOBHJI 06MeHa 

TipenpHHTbi. H coo6meam:r OH.HH paccbmaroTCH 6ecnnaTH 
HMHOrO o6MeHa,yHHBepCHTeTaM, HHCTHTyTaM, naoopaTOpHl 
aaytJHbiM rpynnaM H oTJ:tenbHbiM yqeabiM 5onee 50 CTpaa. 

TionyqaTem:rM H3J:t8HHii OH.HH npeJ;tocTaBnHeTCH B03MO)K 
HBHTb HHHUHaTHBy B 5ecnnaTHOH fiOCbiiiKe ny6nHKaUHH B ! 
06MeHa npHHHMaiOTCH HaytJHbie KHHrH, :»(ypHaiibi, npenpim 
ny6nHKaUHH no TeMaTHKe 011J.H:l1. . . 

EJ:tHHCTBeHHbiH BHJ:t ny6nn:KaUHH1 . KOTOpbiH HaM npHCbll. 
aTo penpn:HTbi l OTTHCKH cTaTeii , y)Ke ony6nn:KoBaHHbiX :B Ha 

B PHJ:te cnyqaea .Mbi caMH o6pamaeMcH K HaytJHbiM Y'IJ 
6onee KpynHbiM nonytJaTenHM aawnx n:aJ:taann - c npoch6oi 
Cl18Tb HaM KaKHe-nn:6o KHHrH HnH BbinHCaTb J:IIIH Haiiieit OR( 

)Kypaanbi, HaJ;taromn:ecs:r B nx cTpaHax. 

0TA8JibHhle 3anpochl 

113Ll8Tel1bCKHit OTLlen e)KerOLlHO BbinOIIHHeT OKOnO 3000 
coB Ha BbiCbiiiKY n:aJ;taanii OH.HH. B TaKHX aanpocax cnell 
yKa3biB8Tb HHJ;teKC aanpaiiiHBaeMoro H3J;taHHH"o 

A,qpeca 

TincbMa no seeM aonpocaM o6MeHa ny6nnKaUHHMH 1 a 1 
oTJ:tenbHbie H3J:taHHH cneJ;tyeT HanpaBnHTb no aJ:tpecy: 

MocKBa, 

FIIBBHbiil 110"'T8MT1 11/H 79. 
HanaTenbcKHil oTnen 

06be11HHeHHOro HHCTHTyTa 

nnepHbiX HccnenoBaHHil. 

AJ:tpec J:tnH nocbxnKn: Bcex ny6nn:Kaun:ii B_nopHJ:tKe o6ME 
6ecnnaTHOH fiOJ;tnHCKH Ha HaytJHbie )KypHaiibi: 

MocKBa, 

FIIBBHbiil 11D"'TBMT1 11/H 79. 
~ Hay"'HD-TexHH"'eCKBH 6H611HOTeKa 

. 06'bel1HHeHHoro · HHCTHTyTa 

H11epHbiX HCCIIe1IOBBHHil. 


