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1o B B e A e H H e 

HelhpoHonecjJHUHTHbie H30TOIIbi nonoHHSI HsaecTHbi no ony6nHKoBaHHbiM 

pa6oTaM12,3,81 annoTb no 
194 Po. CpenH Sinep nonoHHSI c MaccoBbiM '!He-

noM A < 205 o6HapylKeHbi H3oMepHbie cocTOSIHHSI npH HccnenoBBHHH a -pac-

rranao B pa6oTel61 H3y'!eHbl KOpOTKOlKHBylllHe H30Mepbl 
20 ~Po H 

207 Po' 

KOTOpble p8CII8A810TCSI nyTeM HCIIyCK8HHSI y -KB8HTOBo J.130MepHS! B STHX 

Sin pax o6'bSICHSieTcSI, no-BHAHMO)I,IY, HBnH'!HeM ypoBHSI 1312+ o BBHAY saMeTHoil 

8H8nOrHH C CHCTeMBTHKOfi ypOBHefi B He'liiTHblX H30TOII8X CBHHU8 MOlKHO 6binO 

OlKHABTb HanH'IHSI H3oMepa H a 
203 Po. 

2o 3KcnepHMeHTanbHbie pesynbTaTbi 

Ill 
MeTOAHK8 SKCIIepHMeHT8 OIIHCBHB B o npn o6ny'!eHHH MHilleHH H3 

so noTa HOHBMH ll B , rrnaTHHbi HOHBMH 
12 

C , a TBKlKe MHWeHH H3 oCMHSI, 

o6orarneHHOrO 
190 0s H 

13
2£ls HOH8MH IB 0, HBfineH8 HOBBS! 8KTHBHOCTb 

c nepHonoM nonypacnana T\4 = 1,2!,0,2 MHH (pHCo 3 )o 

t.faCTb raMMa-cneKTpa, H3MepeHHOro Ge (Lj) neTeKTOpOM B AH8II830He 

SHeprHil OT 40 KSB AO 2 Msa, IIOK838H8 Ha pHCo lo TonbKO OAHB nHHHSI 

c sHeprHeil E y = 640!,1 K9B HMeeT rrepHOA nonypacnana T \4 = 1, 2 MHHo 

CrreKTp 9neKTpOHOB BHyTpeHHeil KOHBepCHH 9TOro rrepexona H3MepeH H8 

Ill 
TopoHnanbHOM 6eslKenesHOM f3 - cneKTpoMeTpe HB rry'!Ke o Ha pnco 2 

IIOK838H nony'!eHHblil cneKTp sneKTpOHOBo 0H II03BOnSieT orrpenenHTb p83HHUY 

3 
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P11e. I. YaeTb raMMa-erreKTpa 
203 

Po , rrorry'leHHoro 113 peaKUHH 
190 Os( 180,5rr) 203 Po rrp11 sHeprlill HaneTaJOil!liX HOHOB 95 MsB. 

H3MepeHHe rrpoBeaeHo Gc(Li) aeTeKTopoM oo'heMoM 4,5 eM3. 
BpeMSI 113MepeHHSI I MHH. • 
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P11e. 2. CrreKTp sneKTpoHoB BHyTpeHHefi KOHBepe1111, rrony'leHHbifi 113 peaKUIIII 
1
92 Os ( 18 0, 7n) 203 Po rrp11 sHeprHH HarreTaJOu:nrx IIOHOB 125 MsB. 
M11weHb H3rOToBneHa 113 HaHeeeHHoro Ha aJIJOMHHI!eByJO ¢orrbry 
( 1,35 MrleM2) MeTaJIJII!'!eeKoro oooraweHHoro 192 Os. 
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PHc, 3, Pacnaa H3oMepa 
20
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i\E K L 9HeprHi1 CBH3H K H L 9neKTpOHOB 8TOM8 1 B SlApe KOTOporo IIpo-

HCXOAHT ABHHblH raMMa-nepeXOA, npeanonaraH, 'ITO MynbTHIIOIIbHOCTb IIepexo

A8 640 K9B - M4 (eM. HHme) nonyqaeTcH H3 H3MepeHHoro cneKTpa 9neKTpo-

HOB1 H8XOAHM BenH'IHHY 1\E K L = 77;!) K9B, 3TO xoporno COBIIBt:taeT C Q)!<H-

ABeMbiM 3Ha'!eHHeM 1'1 E KI"= 76,4 K9B/ 8/ AnSI rronoHHS! ( Z = 84), llnH 

TOrO 'IT06b! HCKnJO'IHTb C AOCTOBepHOCTbiO HanH'!He H30Mepa B SlApe BHCMy

Ta (" Z = 83), 6hinH rrpoBet:teHbi rrepeKpecTHbie peaKUHH Pt ( 11 B, xn) Bi 

B AH8II830He 9HeprHfr HaneT8101llHX HOHOB OT 60 AD 76 MsB, 0TCyTCTDHe 

nHHHH 640 K9B B CIIeKTpe 0 IIOlly'leHHOM 1!3 9THX peaKUHfr1 liOATBepmnaeT Bbi

BOA0 'ITO HOBb!H H30Mep OTHOCHTCS! K OAHOMy H3 H30TOIIOB IIOnOHHS!, HOBBS! 

8KTHBHOCTb0 cnenoBaTenbH0 1 06pa30B8nacb B peaKUHS!X THII8 ( H. I. , x n) . 

llnH OIIpenerreHHS! M8CCOBoro 'IHCna 6binH H3MepeHbl (jJyHKUHH B036ymneHHSI 

ABYX peaKUHH0 B KOTOpblX rronyqaeTCS! HOBBS! BKTHBHOCTb IIOnOHHS!: 

l97 Au( llB, Sn) 203 Po n I9o0s( tso. Sn) 20a Po. 0HH IIOK838Hbl H8 

pHCyHK8X 4 H 6, nonyqeHHhle pe3yiibT8TW THIIH'!Hhl AnSI HCIIapeHDSI HefrTpOHOB, 

PaCCMOTpHM COOTHOilleHHe/9/ 
E max _ 2 [} 

__ x_ = cxc t=l in 

X X 

rAe 
E max 

exc 9HeprHS! B036ymneHIIS! 1 COOTBeTCTBYIOillBS! IIOnomeHHIO M8KCHMy-

Ma Ce'!eHHSI0 ~ - KOnH'!eCTBO IICII8pS!eMblX HefrTpOHOB II Bin - sHeprHSI 

CBS!3H -Toro Hei1Tpona, 

Mbr nony'IHM B cny'lae peaKUHH Jgo Os( 1"0, xn)20<-xpo !' 
X = 4: 

E 1 E, 
--4- = 9,8 M9B; X = 5: _5_ .. _ = 6,0 M 9Bj X= 6: E" = 3,7 MsB, ---6 

a B cnyqae peaKUHH 1"7 Au ( II B ' X II ) 20R -x p 0 . X = 4: 
~ 4 

-:r- 9,8 MsB; 

E' 
__:_ = 6,0 M 9B; 
5 

E G 

6 
X = 5: X = 6: = 3,8 M9B, 11a 9TH nanHbiX 

cnenyeT1 'ITO HOBBS! ilKTHBHOCTb C 6onblllOii BepOS!THOCTbKl IIpiiHBAIIe)[{I!T K 1130-

TOIIBM 
2

"'' Po nnn ~ 02 Po • 06a- 113BeCTHbie H30TOIIhl c nepuonaMn nony-

pacnana T!·2=42MHH,II T11z= 3,5 q, 181, cooTBeTCTBenHo, 4To6br pe-

lllHTb1 K KBKOMy H30TOIIY IIpl!Hanne)!<HT IIOBhlll H30Mep, Mhl l!3Mepnmr tPYHKUHH 

Bo36y)[{AennH AnH ocHoBHbiX cocToHHHii H3oTorroB 
2

" ,, Po , 20 ., Po n 202 Po. 

CTOIIK8 tPOnbrH H3 30nOT8 H anJOMHHHS! (AnSI TOpMO)[{eHHS! HOHOB) oGny'lanacb 

30 MHH, Ha BbiBeAeHHOM ny'!Ke HOHOB 
1 

;I B. <l>yHKUllH ao:-.6y)[{neHnH /;1':~ Po 
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EXCITAT ENERGY (MeV) 

50 60 70 80 

Au(11s,sn)203mpo 

60 70 80 90 

BEAM ENERGY (MeV) 

203m 
PHc. 4. ~yHKUHH B036yMneHHH o6pa3oaaHHH H30Mepa Po a peaKUHH 

197 Au( "B, So) 203Po. 
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190 Os ( 18o, 5n )203 Po 

t 

80 90 tOO 110 
BEAM ENERGY (MeV) 

120 

P11c, 6, ¢>yHKUMH aoa6y>K.OeHHSI o6paaoaaHIHI H3oMepa "· ''" Po a pe:•KUHM 
I9o Os('aO,Sn) 203Po. 

10 

6hma ( p11c, 5) H3Mepeaa c noMOIUbiO xapaKTepaotr y- l!MHI!II E=214Ksa/11/ 

11 no y - nl!Hl!l! E y = 186 KSB aoqepaero npoayKTa 

11,8 q,). 
204 

Po HaeHTIIQJIIUIIpoaaa c noMoiUbiO niiHIIII 

201 8 . ( 'f 
I ~ = 

E = 270 Ksal 10! y • 
20 2 p E zn ., s· a o - no xapaKTepaoi1 lii!HIIII y = 422 KSB aoqepHero npoayKTa " 1,. 

0THOCI!TenbHbii1 xoa QJYHKUIIII aoa6yJI(aeHI!SI 201 Po , nony'leaaol! 

OniiC8HHblM BbJI!Je nyTeM 0 COBnaaaeT C XOaOM QJYHKUIIII B036yJI(aeHI!SI 8KTIIB-

HOCTH C T l-'2 = 1,2 MHH, 'ITO CBIIaeTenbcTayeT o npl!aaaneJI(HOCTI! SToll 

aKTIIBHocTII Siapy c A = 203, 

Ha CneKTpa sneKTpOHOB BHyTpeHHefi KOHBepCIII! nonyqeao OTHOI!JeHHe 
a 

___ K_ = 2,4 .:!:. 0,3, CpaBHeHI!e 3Toi1 
381iii'II!Hhl C TeopeTM'IBCKIIMI! a 

L+M 

3H8'!eHI!SIMH ( CM, T861!11UY) noK83biB8eT 0 'ITO MYlibTI!nOnbHOCTb STOro nepe-

xoaa - M4. MynbTI!nonbaocTb E3, anSI KOTopofi I!MeeTc.iJ 6nH3Koe K nonyqea-

OTHOI!JeHHe ___ a_K __ • HBB03MOJI(H8
0 

nOTOMy 'ITO: HOMy 

aL+M 
1. Kos¢¢nuneaT a K - Koaaepcnn ( nonyqea H3 raMMa-cneKTpa nyTeM 

Cp8BHBHHSI HHTBHCHBHOCTefi 1,2-MHHyTHoro KOMnOHBHTa peHTrBHOBCKHX nyqeft 

H l!HHHH E y = 640 Ksa) cocTaBnSieT a k = 0,18:!:_0,07, 3To coanaaaeT 

C TeopeTH'IeCKHM 3H8'1BHHeM a ( M 4 )= 0, 22 H npoTnaope'IHT 3Ha'!enniO k 

a (E3) = 0,016, 
k 

2. nnSI E3- nepexona 9KCnepHMeHT81ibHO onpeneneHHblH nepnon nony-

pacnana a a 10 
7 

6onbi!Je oaaoqacTH'IHOfi oueaKn T ~ ( E3~" 10-6 ceK, Bbi-

'IHcneHnoi1 TeopeTH'IeCKH, TaKoe OTKnoHeHne ManoaepoSITHo. 

CpaaHeane sKcnepnMeHTanbHO nony'!eHHoro nepnona nonypacnaaa c noa

C'IHTBHHbiM no MomKoacKoMy 3HaqeaneM anSI MynbTI!nonbHOCTH M4 naeT 

rjlaKTop aanpeTa F ~' 10. 3To aaxoanTcSI a cornacnn c aenH'IHHBMH anSI M4 

nepexonoa a npyrnx napax. 

3. 06cyJI(aeHne peaynbTaToB 

TaK KaK a y- cneKTpe ae Ha6n10aanocb npyroro nepexona co 

Cp8BHHMOH HHTeHCHBHOCTbiO II C TeM Jl(e nepi!OllOM nonypacnana (T ~=),2MHH), 

TO C 6onbllJOH BepoSITHOCTbiO ypoBeHb 640 KSB pa3pSIJI(aeTcSI Ha OCHOBHOe 

cocToSIHI!e Hapa 
203 Po. 
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/4/ 203D -J13 pa6oTbi 1!3BeCTeH Clli!H OCHOBHoro COCTOSIHIISI 1:0: 5/2 , 

+ 
Torrra rrnH 1!30MepHoro ypoBHH rronyqaeTcH crrnH 13/2 • B Morrenn o6onoqeK 

3TI! ypOBHII MOlKHO 06bSICHI!Tb KBK f s/2 II llblpOqHoe Het!TpOHHOe COCTOSIHI!e 

+ -i ·13; 2 Ha pnc, 7 rroKa3aHo rronolKeHne ypOBHefi 13/2 11 9/2 - (oTHocn-

TenbHO ypOBHSI 5/2-) B Heq~THbiX 1130TOI18X CBIIH1.18 II ITOJIOHI!SI ( 118HHhie 

B311Tbi 113 pa6oTbi/6/), B 1111pax 
205 

Po 11 
207 Po 1!30MepHhie cocTOI!HIIH 

13/2+ pa3plllKBIDTCSI M2- rrepexonaMI! Ha ~OHOHHOe COCTOSIHI!e 9/2-/6/, no 

cncTeMaTI!Ke ( pnc, 7) MOlKHO 6hmo 6bi OlKI!rraTb, qTo B gnpe 203 Po ypo-

BeHb 13/2+ 6yneT nelKaTb Hl!lKe ypoBHH 9/2-; B pe3ynbTaTe sToro rronyqaeT

CH M4 - rrepexon Ha OCHOBHOe COCTOSIHI!e, 

+ Ha pnc, 7 3aMeTHO B03pacTaHne pa3HIIllbi 3Heprnn ypoBHeft 13/2 11 

5/2-, Korna qncno HefiTpoHoB rrpn6nnlKaeTcH K MarnqecKoMy N =126. 

noBerreHI!e ypoBHefi 13/2+ II 9/2- B 38ei!CIIMOCTII OT qncna HeHTpOHOB XOpO-

UJO OITI!CbiBBeTCSI MOrreJibiD CO CI18pi!B8HIIeM II KBanpyiTOJibHO - KBanpyiTOJibHbiM 

B3811MOI1eficTBI!eM/5/, 

ABTOpbi Bbip8lK8IDT 6naronapHOCTb aKaneMI!Ky f,H,¢>nepoBy 38 IIHTepec 

K pa6oTe1 E,fleBI!TOBI!qy 38 ITOMOillb 11p11 113MepeHI!SIX II rpyrrrre 3KCI1JIY8T81.11111 

UIIKJIOTpoHa Y-300, o6ecrreqnBrnefi q~TKyro pa6oTy YCKOpi!TeJISI, 
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