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1. · BBe,llem1e 

AJibqJa-pacna.ll 225 AG ( T 
112

=10 ,llHeH) Ha ypoBHH ,llOtJepHero 
221 

Fr 

(T
112

=4.8 MHH) 11syYaJ1cH .a PH.Ile pa6oT~ HMe.JOTCH ·npeu11s110HHHe )laH~He 

00 Cl- cneKTpe /1,2/, cneKTpaX f- JJytJeH /3-5/ 11 KOHBepCHOHHHX 

SJieKTPOHOB /6, '7 /. CxeMH pacna,lla 225 Ac -
221 

Fr, np11Be,lle~Hlle B 

0030pax/4,8/, 6as11py!OTCH npeHMYIU8CTB8HHO Ha pa6oTaX /1-3/. HMe!OTCH 

yKasaHHH Ha TO, YTO cxeMa ypoaileA 
221 Fr no.llTBepx,lleHa a 

SKcnepHMeHTaX no Ci.-f-; COBna,lleHHHM. /9/, O,llHaKO KOHKpeTHHe 

pesyJibTaT!l 8Tl1X sKcnepHMeHTOB He ony6JIHKOBaH!l.· · B HaCTOHIUeH, pa6oTe . . . ' . . . ' . , ' . 

11ccJ1e,lloBaHH c'neKTPll a.-r- coana,lleHHH np~ pacna,lle 
2

~
5

Ac. 

CxeMa Hl1lKHl1X B036y:s:,lleHHllX ypoBHeH 
271 

Fr, nocTpOeHHaH fJa 

: . OCHOBe SKcnep11MeHTaJibHllX ,llammx pa6o'r 11-:'7 I, npe,llCTaBJieHa Ha . 

pl1C~ 1: HccJie)l,OBaHl1H d.-c'(-: COBOa,lleHHfi npoBe,lleHH C UeJib!O npoaepKl1 . 
'' ,.· ' . ' ' .. . 

pa3MemeHl1HI '(-nepeXO,llOB ' B . S'l'OH .. cxeMe. 

2. 31wnepuMeHT.· PesyJihTaTH 

B Ka qecTBe · 11cTOYHHKa · ttchoJih30BaJicH 
2

~
5 

Ac, ' BH,lleJieHHHH 11s 

MaTepirncKl1X. 2.29Th • ( 7. fo~ JieT) 11 .225Ra . ( 14 ,llHeii) . 110H006MeHHHM' 

: MeTO,llOM. llOBTOPl.laH 0411CTKa, qipaKU11l1 a.KT11H11H. Ha . KaTl10Hl1Te 003BOJI,1Jla 

· ,' noJIHOCThIO ocBci60,ll1tTh~H ~T B03MOllt~oH np11Mec11 
225

Ra. nocJie noaTop11oi-i 

0411CTKH ' aKT·l1~11H nepeBO,lll-lJIC.H .B · paCTBOP .c.na6o~ a30Tl;!Oi1 Kl1C.ROTl,: 11 

3JieKTPOJll1T114eCKl1 BUcaurna.nc.H Ha SJleKTPO,ll . 113 TaHTaJIOBOi-i · qlOJibrl1. ; B 

H3MepeH11.HX HCTJO.rib30B.aJIC.H 225 Ac, , OOJJytJeHHUi-i ~aKYYM~UM 11amrnem1eM ( C 

TaHTaJJoB'oH 00,llJ'lO~KH) Ha aJ!lOMHHHeByIO !IJo.nhrY , TO./lllll1HOi-i 0~3 MM. B 

l1CT04HHKe CO,llepxaJJl1Cb B paBHOBeCl111 pa,ll.HOaKTHBH!le l130TOO!l ueno4K11, 
' ', j ,· '. ,, ' ' • 

cJJe.ll.YlOU\eH sa pacna,aoM .. 225Ac: 221 Fr .. (4.8 M11H)1 .~
17

At (32.3 Mc) • 
.., ' ' , , 

213Bi (45.6 MHH), 209Tl (2.2 MHH), 213Po;(4 MKC ~ 11 
209

Pb (3.35 

lJac). llOCTOPOHHl1X np11Mecei-i B_l1CT04Hl1Ke 
225

Ac MlJ He 11a6J110,llaJ111. 

AJibilJa-tJaCTHUll per11cTp11poBaJll1Cb C . noMOU\blO noBepXHOCTHO- · 
, \ I ' < 

6ap1,epttoro Si( Au)- ,lleTeKTopa ( ~10 MM,· fwhm~30 KsB). )lJJ.H · 
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l~a.(KsB) 5443 -- 5580 5609 5637 5682 "5724" "5732" 5790.6+ 
Ef _ _(_ 5436 ) __ _(5598) 5792.5 

If~l (KsB) x102 Eyp 393. 253.5 224.6 195.7 150.1 108.4 100.8 38.5 
% nacn. (404.4) (234.5) 99.9;99.6 36.6 

1 2 3 4 5 6 7 8 9 10 

36.6 1.47(20) ~125 125(50) 260(60) 
38.5 1. 03(28) 165(60) 
49.'f· 0.6(2)* 330(130) 
57.7 0.4(2)* ~300 
62.9 38.7(29) 10 10 15 10 125(15) 205(21) 10 
64.3 3.04(29) <40 <50 190(40) 25 150(60) 120(45) 
69.8 0.5(2)* ~170 ~350 <300 
71. 7 1.10(27) ~160 300( 100) ~130 
73.6 }24.1(19) 15- 35 20 30 150(16) 255(26) 20 
73.9 
78.8 1. 7(7) ** 255(130) 
87.4' 22.7(16) 15 30 350(40) 30 30 15 10 
94.9 7.0(8) 15 30 350(50) 55(12) 50 25 15 
99.6 }136(9) 

' 
20 30 ,:15 20 180(25) 246(25) 15 

99.8" 
100.8 6. 1 ( 15) 20 20 125(50) ~50 ~150 ~100 15 
108.4 21.2(15) 15 20 126( 18) 20 238(24) 124(13) 15 
111. 5 26.9(20) 20 10 15 231( 23) 35 15 10 
119.8 6.8(7) 70(30) 220(32) 45( 18) 25 10 15 10 

1 2 ·3 4 5 6 7 8 9 10 

123.7 6. 1 ( 8) l 50(25) 
280(40) } 70(25) 30 20 20 20 

124.8 2.6(5) 245(65) 
133.6 1.5(2)* . 280(~0) 110(50) 25 20 20 20 20 
134.9 2.8(3)* 
145.2 12.2(10) 280(28) 60(15) 20 15 10 5 10 
150.0 56(5) 25 10 15 236(23) 15 10 10 
152.6 1.5(2)* 273(80) } 45 20. 10 10 10 10 
153.9 15.5( 17) 272(32) 
157.3 31(3) <25 15 265(30) 20 ,10 10 5 

... 169.4 1.6(2)* 190(80) 
179.8 0.7(2)* 340(160) 

VI 
188.0 44(3) 30 246(25) 30 10 10 5 5 
195.8 14~1(7)* 15 20 215(60) 10 10 10 5 
197.4 2.0(4) (270) } ~100 <35 5 10 10 5 
197.8 2.3(5) (270) 
198.6 2.1(5)* <60 170(70) <70 <35 25 10 5 
216.9 29.7(57)** 287(60) 25 25 

--
10 10 10 10 

224.6 8.3(8)* <50 315(110) 20 25 15 10 <20 
253.5 10.3(5)* 290(90) 35 20 10 10 10 <20 
285.1 0.4(2)* + 
354.8 0.14(4) ( +) 
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perHCTPaUHl1 x- 11 r- JiyqeH 11CilOJlb30BaJICH ,11,eTeKTOP 113 CBepxq11cToro 

repMaHl1H o6'beMOM 2 CM3 , ¢::12 MM H fwhm=0.8 KSB Ha '(- JIMHHH c 

3HeprHeH 150 KSB. 

0T6op COBna,11,eHl1H OCYll\eCTBJIHJICH nyTeM ycTaHOBKH UH~pOBUX OKOH 

Ha cneKTpe ct- qacT11u. Paspemawmee BpeMH cxeMN coBna,11,eHHH 6uJJo 

50 HC. C IlOMOll\blO II3BM IBM PC AT sanHCNBaJll1Cb B naMHTb MaIDl1HN 

.1u1~epeHu11aJibHNe cneKTPN r-JJy4eH, coana,11,a10ll\l1X c ct-qacT11uaMH, 

SHepr11H KOTOPNX nona,11,aJJa B ycTaHOBJleHHNe OKHa. 0,11,HOBPeMeHHO 

sanl1CNBaJil1Cb 11HTerpaJJbHNe cneKTPU coana,11,eHl1H C 06011x ,11,eTeKTOPOB. 

Ilpe,11,aapHTeJlbHNe pe3YJibTaTN 8Kcnep11MeHTOB 6HJIH ,11,0JIOX8HN. Ha 

Mex,11,yHapo,11,HOM KOH~epeHUl111 no H,11,epHOM cneKTPOCKOn1111 11 CTPYKType 

aTOMHOro H,11,pa /10/. 

IloJiyqeHHNe pesyJJbTaTN MN npe,11,cTaBJIHeM B Ta6m1ue. B nepBNX 

,11,BYX KOJIOHKax Ta6Jil1UN ,11,aHN He06XO,ll,l1MNe ,11,JIH aHaJil13a pesyJibTaTOB 

CBe,11,eHHH 06 3Heprl1HX 11, 11HT8HCl1BHOCTHX '(-Jiyqe£1, conpoBOllt,11,alOll\11X 

ct-pacna,11, 225Ac. 3HaqeH11H sHeprHH r- JiyqeA no ,11,aHHHM pa6oT /3-5/ B 

OCHOBHOM xopomo corJiacylOTCH Mez,11,y co6oA, 11 B Ta6J111ue MH npl1B0,ll,11M 

3Ha4eHl1H, 11Cil0Jlb3YH ,II.Be nocJJe,ll,H11e pa6oTN /4,5/. iiHTeHCl1BHOCTl1 '(­

Jiyqei:j HOPMl1poBaHU K 1'((157.3 KSB)=0.31% Ha pacna,11, /3/. 

3Ha4eHl1H Ii ,11,JIH P.R,11,a l1H~eHCl1BH!JX r- nepe_X0,11,0B B /3-5/ 3aMeTHO 

OTJll14alOTCH ,11,pyr OT ,11,pyra. Il03TOMY MN • noBTOPl1Jil1 113Mepemrn 

l1HT8HCl1BHOCT8H f-Jlyqei:j np11 pacna,11,e 225Ac B MHPKOH o6JiaCTl1 3Hepn1i1. 

Ilp11 onpe,11,eJ1eHl1l1 11HT8HCl1BHOCTeH '(- Jlyqei:\ 11CnOJih30BaJICH Ge(Li)­

)leTeKTOP o6'beMOM 25 MM2 
X 6 MM C aHepreT11qecKl1M paspemeHHeM 

fwhm=0.42 KSB Ha j- Jll1H11l1 63 KSB 11 fwhm=0.60 KSB Ha r- JUU!l111 

150 KSB. IloJJyqeHHNe l1HTeHC11BHOCTl1 j-JJyqei:j np11Be,11,eHU 'B Ta6JIHUe. 

MHT8HCl1BHOCTl1 '(-Jiyqei:j ,11,JIH nepeX0,11,0B MaJIOH · HHTeHC11BHOCTl1 H 

nepeX0,11,0B C 8Hepr11ei1 BNme 188 KSB B3HTN H3 /4,5/~ 

. PesyJJbTaTH 11CCJl8,11,0BaHl1H ct-r- COBna,11,eHl1H npHB8,ll,8HN B KOJIOHKaX 

3-10 Ta6Jil1U!l. CBepx:y B K~OH KOJIOHKe YKa3aHa. 3Heprn~ BH6paHHOH 

drrpyrum: E<l., Ha KOTopyro ycTaHDBJieHa cepe,11,HHa OKHa. B TpeTbei1 11 
l. 

6 

·, 

;, 

nHTOH KOJIOHKaX B CK06Kax 'yKa3aHH TaKxe 8H8Prl1l1 )lpyrHX ct-rpynn, 

nona,11,alOll\HX B YCTaHOBJleHHOe OKHO. H11xe B KaX,11,0lt KOJIOHKe npHBe,11,eHN 

3Hepr1111 ypOBHeH, saceJJHeMNX COOTB8TCTBYIOll\l1MH rpynnaMl1 ct-qacTHU. 

AHaJJl13 pesyJJbTaTOB 11CCJie,ll,OBaHl1H ct-'(- coana,11,eHHH Mil npoB0,11,HM, 

11CnOJJb3YH OTHOmeHl1.R 11HTeHCHBHOCTei1 '(-Jiyqei:j B cneKTpax coana,11,eHHH B 

OKHe Ea. 11.B O,ll,11H04HOM '(- ,cneKTpe: 
l. 

I 
ct.rk 

A = ---=i=-=-,__-
<1i rk Ir 

k 

Ot!eBH,11,HO, l!TO 3TH OTHomemrn, H833B11Cl1MO OT 11HTeHCl1BHOCTeA t-JiyqeA 

11 0'.-4aCT11U B O,ll,11H04HOM cneKTpe, ,11,OJIXHH 6NTb MaKC11MaJibHN 11 

0,11,11HaKOBN ,11,JIH Bcex r-nepexo,11,0B, npo11cXO,ll,Hll\l1X C YPOBHH, saceJIHeMoro 

rpynnoA ct- qaCTHU C SHeprneA Ea., ecim STOT ypoBeHb He saceJIHeTCH 
l. 

'(- nepexo,llaMH C ,11,pyrHX YPOBHeA. 0THOID8Hl1H Acti '( k ,11,0JIXHH 

YM8HbmaThCH, eCJJl1 paccMaTp11BaeMNH ypoBeHb saceJIR8TCR r- nepexo,11,aMl1 

11Jll1 eCJll1 COBna,11,eHl1R C '( k He npRMHe, a qepe3 KaCKa,11, C 

pasBeTBJieHl1HMl1. TaKl1M o6pasoM, HCilOJlb30BaHl1e OTHomeHHH Act. r 
• J. k 

no3BOJIHeT CAeJiaTb ,ll,OCTaT04HO onpe,l\eJieHHHe BllBO,ll;H O cxeMe pacnaAa 

R,11,pa. 

Ilpe,ncTaBJieHHHe B Ta6J.wn;e (3-IO-H KOJIOHRH) BeJ111q1rnN OTHomeHl1H 

Acti t k np11BeAeHH K O,ll,11HaKOBOH illHPl1He OKHa 10 KaHaJJOB ( 25 KSB). 

MacmTa6 BeJI11q11H Aai '( k IlPOl13BOJlbHHH, HO OAHHaKOBNH ,11,JIR . Bcex OKOH 

' YKasaHHNe om116K11 AActi r k Y411TNBalOT norpemHOCTH onpe,11,eJJeHHR E<l •• 
l. 

11HTeHCl1BHOCTeA Iairk 11 Irk· HeKOTOPHe norpemHOCTl1 MOryT B03Hl1KaTb 

113-3a HeT04HOCTl1 ycTaHOBKl1 OKHa Ha COOTBeTCTBYIOll\8M ct- n11Ke B 

CJIOXHOM ct- cneKTpe 
225

Ac. 0TMeTHM, 4TO HeKOTopue OTHomeHl1H Acti rk 

BeJIHK11 (6oJiee 200) 11 OTJI11qa10TCR OT 11X CP8AHero B3BemeHHoro (270) 

He 6oJiee 4eM Ha 30%. 

B Ka11ecTBe np11Mepa 113Mepett1111x cneKTpoB ct-t- coBna.n;eH11A Ha 

p11c.2 MN npHBOAHM '(- cneKTp, noJiyqeHHNH B COBna.n;eHl1HX c a-

11aCTl1!\aMl1 Ert=5682 KSB. 
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3. 06cyJC,D;eHHe pesyJibTaTOB 

200 

qacTHJWMH B OKHe 

PaccMOTpHM ,D;aHH!:le Ta6JIHl.l,l:l no OKHaM EC/.. (no YPOBHHM 221 Fr). 
l. 

YpoBeHb 150.1 KSB ( Ea.. =5682 KSB). OTttomeHHH . AC/.. '(k B8Jll11CH ,D;JIH 
l. l. 

r- Jiyqeii 49.1 KSB, 111. 5 KSB H 150. 0 KSB H MaJll:l ,D;JIH .JtpyrHX 

'(-nepexo.n;oB.3TO no3BOJIH8T saKJIIOl.{HTb, 4TO ypoBeHb 150.1 KSB,. 

saceJIHeMl::lii <:I.- rpynnoii E«.=5682 KSB, paspHJCaeTCH YKa3aHHl:lMH 
l. 

r-nepexo,n;aMH. 

YpOBeHb 195.7 KSB (E«.=5637 KSB). OTHomeHHH A<:J..'{k BeJIHKH ,D;JIH 
l. l. 

r- Jiyqeii 87.4 KSB, 94.9 KSB, 157.3 KSB H 195.8 KSB. YpOB8Hb 

195. 7 KSB paspHzaeTCH YKa3aHHl1MH '{-. nepexo,D;aMH. B STOM OKHe 

8 

) 
' 
iJ 

(i:l 
11 

Ha6JJIO,D;aIOTCH TaKJCe OCJia6JieHHl:le no HHTeHCHBHOCTH COBna,D;eHHH (AC/.~~ 
i'k 

150) C '{- Jiy4aMH 64.3 KSB, 69.8 KSB, 71.7 KSB, 100.8 KSB H 108.4 

KSB. Ha6JIIO,D;eHHe STHX COBna,D;eHHii corJJacyeTCH c pasMel!leHHeM 

yKasaHHl:lX r- nepeXO.JtOB B cxeMe YPOBHeii 221 Fr (pHC.1): nepexo,lll:l C 

SHeprHHMH 69.8, 71.7 H 108.8 KSB HaXO,llHTCH B KaCKa,D;e c r- JJy4aMH 

87.4 KSB, a nepexo,D;l:l 64.3 KSB H 100.8 KSB - c '{-Jlyt.{aMH 94.9 KSB, 

paspHJCaIOl!lHMH paCCMaTpHBa0MHH YPOB0Hl> I95.? KSB. 

YpoBeHb 224.6 KSB (E«.=5609 KSB). B COOTBeTCTBHH co cxeMoii 
1-----

pacna,D;~ (p11c.1) Ha6JIIO,llaIOTCH HHTeHCHBHl:le (60JibmHe Adi'{k) COBna,lleHHH 

c r- JIY4aMH 123.7 KSB, 124.8 KSB, 188.0 KaB, 198.6 KSB H 

224.6 KSB, no,D;TBepx,D;aromHe HX pasMemeH11e B cxeMe c YPOBHH 

224. 6 KSB. 11HTeHC11BHOCTb r- Jiytteii 186. 2 KSB 0'{~1. 7 e,ll. Ta6JI. ) , 

Ha6JJIO,llaeMl:lX B /3-5/, MaJia no cpaBHeHHIO c HHTeHCHBHOCTblO r- JIYtteii 

188.0 KSB (Ir=44 e,D;. Ta6JI), H Bl:lHBHTb COBna,lleHHH cE1=I86.2 KaB.HaM 

He y,D;aJIOCb. B03MOJCHO,STOT nepexo,ll TaKxe H.JteT c YPOBH8 224.6 KSB. 

B STOM ze OKHe (EC/. =5609 KSB) Ha6JIIO,llaIOTCH OCJia6JieHHl:le 
i . 

COBna,lleHHH c r.:.. JiyttaMH ( 133.6+134.9) KSB 11 197.8 KSB. OTHomeHHe 

11HTeHCHBHOCTeii Adi 6 k ,.JtJIH '(- JJyt.{eii 133. 6 KSB H 134. 9 KSB ,llaHo, B 

Ta6JJHJJ,e ,D;JIH CYMMl:l HHTeHCHBHOCTeii STHX r-Jiytteii, TaK KaK B cneKTpe 

COB~a,D;eHHii yBepeHHO pas,D;eJIHTb HX He y,llaeTCH. AHaJIH3 cneKTpOB 

COBna,D;eHHii B OKHax Ed. =5609 KSB, _5580 KSB H 5443 KSB no3BOJIHeT 
l. 

Ha,lleJCHO YCTaHOBHTb, 4TO B OKHaX c E«.=5609 KSB, 5580 KSB 
l. 

Ha6JIIO,llaIOTCH COBna,D;eHHH c o'- JIY4aMH 198. 6 .. KSB H 197. 8 

COOTBeTCTBeHHO, a B OKHe EC/.. =5443 KSB -C i- JiyttaMH 197.4 KSB. 
l. 

11cnoJib3YH cpe,D;Hee sHattett11e Ad O ~ i k 
270, Ml:l .1taeM 01.l,eHKY 

HHTeHCHBHOCTeii i- JJy4eii 197.8 KSB (I
0
=2.3 e,ll. Ta6JI.) H 197.4 KSB 

9 



( Iy-=2. 0 e,Jt. Ta6JI.1. YMeHbmeHHe OTHOmeHHH Aa.i t k ,l(JIH r- nepeXO)tOB 

(133.6+134.9) KSB H 197.8 KSB B OKHe Ea._=5609 !CSB MOXeT 6lJTb 
1 

CBH3aHO c TeM, qTo cepe,JtHHa OKHa 6lJJia YCTaHOBJleHa Ha Ea._=5609 KSB 
1 

(ypoBeHb 224.6 KSB), a He Ha Ea._=5598 KSB (ypoBeHb 234.5 KSB), H 
1 . 

(HJIH) C TeM, qTo ypoBeHb 234.5 KSB, .pa3pHXalOlllHHCH nepexo)taMH 

133.6 KSB, 134.9 KSB H ~97.8 KSB (CM. PHC.1), HHTeHCHBHO 3ace.nHeTCH 

r- nepexo,ltaMH CBepxy (CM. HHXe o6cyx,lteHHe. pe3yJlbTaTOB B OKHe 

Ea.. =5580 KSB). 
1 

B paccMaTPHBaeMOM OKHe ( Ea.. =5609 K3B) Ha6JJIO,ltaIDTCfl 
1 

HHTeHCHBHlJe COBna,JteHHH C y-- JiyqaMH 119.8. KSB H 78.tl KSrl, HS 

paaMemeHHliMH B cxeMe ypoBHeH 221 Fr (pHc.1). 06paTHB BHHMaHHe Ha 

TO,·. qTo CYMMa SHeprHH STHX nepeXO)tOB paBHa pa3HOCTH SHeprH~ 

~POBHeH 224.6 KSB H 25.9 KSB, MlJ l}Pe.1tno.naraeM, tJTO '(-nepeXO)tlJ 

119. 8 KSB H 78. 8 KSB o6pa3yJOT KaCKa)t c :YPOBHH 224. 6 K3B H 

cymecTBYeT ypoBeHb c 8Hepr11eA 145.7 KSB HJIH 104.7 K3B. IlocKOJlbKY 

OTHOmeHHH Aa.. y- · ,llJIH r- .nyqet:i 119. 8 KSB H 78. 8 K3B B npe.ne.nax 
. 1 k 

OIDH60K ·O,llHHaKOBlJ, STOT HOBlJH ypoBeHb )J;OJIJteH c.na6o saceJJHTbCH 

a.- pacna,ltOM. H r- nepeXO,l(aMH H noJIHlJe HHTeHCHBHOCTH '(- nepeXO,ltOB 

78.8 KSB,119.8 KSB )J;OJIXHlJ 6lJTb paBHlJ • .l\JJH OKOHtlaTeJlhHOro pemeHHH 

ilonpoca o pa3MellleHHH paccMaTpHBaeMux nepexo.1t0B B cxeMe pacnaAa 

225Ac Heo6XO,l(HMlJ CBe,l(eHHH 06 HHTeHC~BHOCTHX s.neKTpOHOB BHyTpeHHeH 

KOHBepCHH aTHX nepeXO,l(OB H SKcnepHMeHTlJ no r-r- coana.neHHHM. 

YpoBeHb 253. 5 ICSB ( Ea.=5580 KSB) • KaK BH,l(Hq H3 Ta6JIHL\IJ, B 3TOM 

OKHe Ha6JJJO,l(aJOTCH HHTeHCHBHlJe coBna,l(eHHH c t-:- .nytJaMH 5_7.7, 145.2, 

152.6, 153.9, 216.9 H 253.5 KSB. Pa3MeUleHHe 3THX nepexo)J;OB Ha 

·cxeMe pacna.na (pHc.1) no.nTaepx,ll;aeTcH. Coana)J;eHHH c r- .nytJaMH 

103. 4 KSB c.na6oH. HHTeHCHBHOCTH ( Ir""°· 4 . e,11,. Ta6.n.) 0611apyJ:HTb He 

y,na.nocb. 
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B 3TOM Xe OKHeHa6JJIO)J;aJOTCH HHTeHCHBHlle COBna,l(eHHH Cf- .nytJaMH 

(133.6+134.9) KSB H 197.8 KSB. )lJJH o6'bHCHeHHH STOro qiaKTa OTMeTHM, 

tJTO CYMMapHaH HHTeHCHBHOCTb '(- JJytJeH c YPOBHH 234. 5 KSB ( OKOJIO 

6. 5 · 1 o-2% Ha pacna.n;) npeBumaeT HHTeHCHBHOCTh a.- pacna.n;a Ha STOT 

ypoBeHb (4·10-2%). C yqeTOM KOHBepCHH STO npeaumeHHe 6y.n;eT 

3HatJHTeJlbHlJM. )laHHlJX 06 HHTeHCHBHOCTHX KOHBepCHOHHlJX 3JleKTPOHOB 

3Tl1X nepexo,llOB HCT. Mu CtJHTaeM, tJTO YPOBeHh 234. 5 K3B ,llOJJXeH 

l1HTeHCl1BHO 3aCeJIHTbCH c YPOBHH 253.5 K3B r- nepexo,n;OM 19.0 K3B. 0 

CYl!leCTBoBaHHl1 r- nepexo,11,a 19. O KSB coo6ina.nocb B /5/. CBe.n;eHl1H o 

ero 11HTeHCl1BHOCTl1 H~T- BBe,11,eHHe l1HTeHCl1BHOro r- nepexo,11,a 19.0 K3B 

Mex,11,y YPOBHHMl1 253.5 K3B
0

H 234.5 K3B o6'bHCHHeT Ha6.n10,11,aeM1Je B OKHe 

Ea,=5580 K3B l1HTeHCHBHIJe COBna,lleHHH cf- ~ytJaMH (133.6+134.9) K3B 11 

197.8 KSB, pa3pHxaIOllll1Ml1 ypoaeHb 234.5 KsB, l1 oc.na6JieHl1e coana,11,eHHH. 

c 3Tl1Ml1 j- Jiy11aMl1 .B OKHe Ea.=5609 K3B. 

YpoBH11 108.4 K3B, 100.8 K3B, 99.8 K3B l1 99.6 K3B (Ea.=5724 H · 

5732 KSB). ~T06lJ no.nytJl1Tb l1HqJOpMal_\l1lO 06 a.-r-coana.n;eHHHX C YPOBHH 

108.4 K3B l1 c YPOBHeH 100.8, 99.8 l1 99.6 K3B no B03MOXHOCTl1 

pa3,lleJ1bHO, Ha CYMMapHllH 0:- nl1K ( 5724+5732) K3B 6lJJil1 nocTaBJJe~ll 

PH,11,0M .n;Ba OKHa, o603HatJeHHIJe B Ta6J1l1l_\e YCJIOBHO "5724" l1 

"5732" KSB. B OKHe "5724" BH,ll,l1M CHJlbHIJe coana,11,eHl1H c i-JiytJaMH 

69.8 ltsB H 71.7 K3B 11 108.4 K3B, no,11,TBepx,11,aIOl!lHe pa3MeUleHl1e 3Tl1X 

nepexo,11,oa B cxeMe pacna.na 225Ac ( p11c.1). B oKHe "5732" K3B 3TH 

coana,neHHH HeCKOJibKO oc.na6JieHll, B 3TOM OKHe Ha6JIIO,l(alOTCH 

11HTeHC11BHIJe cosna,11,eHl1H c j- JiytiaMl1 62. 9 KSB; ( 73. 6+73. 9) K3.B l1 

( 99. 6+99. 8) KsB, no,11,Tsepllt,na1011l11e 11x pa3Mel!lett11e Ha cxeMe p11c.1 c 

YPOBHeH 99. 6 l1Jll1 99. 8 KsB. CoBna,neHl1H c r- .nytJaM11 100. 8 KsB l1 

64.3 K3B oc~a6.nettu, tJTO corJiacyeTCH c npe.n.naraeMott cxeMoH pacna~a: 

II 



• 
YPOBeHb 100.8 K3B HHTeHCHBHO saceJIHeTCH '(- nepeXO,!l;aMH 11, 

no-BE.ItHMOMY,ero saceJ1eH11e np11 a.- pacna,!l;e He BeJ111Ko. CoBna,!l;eHHH c 

~r=36.6 K3B OCJ1a6J1eHl:l, TaK KaK OHH npoHCXO,llHT tJepes KacKa,!l;l:l Ha 

YPOBeHL-- 36. 6 K3B, HHTeHCHBHO saceJIH8Ml:lH a.- pacn/!,llOM H APYrHMH 

r-nepexo,llaMH. CoBna,!l;eHHH C Er=38.5 K3B H8.Ha6Jin,!l;aJIHCb: nepeXO,llOB C 

YPOBHeA 99-100 K3B Ha 3TOT ypoBeHb Ha cxeMe PHC.1 HeT. 

YpoBHH 36. 6 H 38. 5 K3B ( Ea,=5790. 6+5792. 5 K3B) • 11HT8HCHBHl:le 

COBna,lleHHH Ha6Jin,!l;aJOTCH, B corJiaCHH co cxeMOH pacna,!l;a PHC.1 , 

TOJlbKO c '(- JiytJaMH 36. 6 H 38. 5 K3B. 3HatJeHHH Aa.i t k B npe,!l;eJiaX 

omH60K COBna,llaJOT-

YpoBHH 393.3 H 404.4 K3B <E«=5443 H 5436 ksB) cJia6o 

sac~HnTcH npu «- pacoa.zte (0.14 H 0.07% Ha pacna,ll 

COOTBeTCTB8HHO). 3!WJeKTHBHOCTb '(- ,ll8T8KTOpa. HCnOJlb30BaHHOro HaMH 

B 3KcnepHMeHTax, B o6JiaCTH OTHOCHTeJii.Ho · Bl:lcoi<ux stteprHA MaJia. 

lleJ:JtY TeM Ml:l Ha6JIJO,!l;aeM COBna)teHHH c '(- JiytJaMH ~169.4 . K3B, 

179.8 K3B, 197.4 K3B, 285.1 K3B H, B03MOJ:HO, eCTb COBna.zteHHH c r­
JiytJaMH 354.8 K3B. lJIH '(- JiytJeH 285.1 K3B Ml:l He npHBO,llHM_3HatJeHH8 

A«'(. HO MOJ:eM YTBepz,!J;aTb, tJTO OHO 60J11>me 100. 11cnOJlb3YH npaBHJIO 
i k 

CYMM, MOJ:HO ClJHTaTb, lJTO '(- nepeXO,!l;l:l ~169.4 K3B H 179.8 K3B HAYT c 

YPOBHH 404.2 K3B, a'(- nepeXOAl:l 197.4 K3B, 285.1 K3B H 354.8 K3B -

C YPOBHH 393.3 K3B. 

4. 3aKJIJ048HHe 

TaKHM o6pa3oM,B pe3yJlbTaTe HCCJl8,!l;OBaHHH «-'(- COBna,!l;eHHH npH 

pacna.zte 225 Ac O,ltH03HatJHO ycTaHOBJleHo pa3Mell{eHHe B cxeMe YPOBHeH 
221 Fr 39 r-nepeXOAOB, OTMetJeHHl:lX Ha puc.1 KpecTHKaMH. 

YcTaHOBJleHO, lJTO r- nepeXOAl:l 78.8 K3B H 119.8 K3B B03HHKaJOT npH 

12 

paspH,llKe YPOBHH 224.6 K3B Ha YPOB8Hb 26.0 K3B c npoMeJ:yTOlJHl:lM 

HOBUM YPO~HeM 145.7 K3B HJIH 104.7 K3B. IloKasaHo, lJTO M8ZAY 

YPOBHHMH 253.5 K3B H 234.5 K3B ,llOJIJ:eH 61:lTb '(- nepeXOA c 3Hepr11ei1 

19.0 K3B c HHTeHCHBHOCTblO OKOJIO 0.1% Ha pacna.zt. B 3KcnepHMeHTax no 

«-r- COBna.1teHHHM YTOtJHeHl:l 3Heprl1H '(- JiytJeA 197.8 K3B H 197.4 K3B H 

onpe,lleJieHl:l HX OTHOCl1T8JlbHl:le HHTeHCl1BHOCTH: 2.3 11 2.0 e,llHHHl\ 

Ta6Jil1l\l:l COOTBeTCTBeHHO. 

CJie,!l;yeT 3aMeTHTb, lJTO npH aHaJIH3e O,llHHOlJHOrO '(- cneKTpa 

uenotJK11 pacna,l(oB, cJieAYJO!lleA · sa 225 Ac•_ B03HHKaeT Bonpoc 06 

3KcnepHM8HTaJlbHUX AOKasaTeJlbCTBaX np1-1Ha,l(J18J:HOCTl1 COOTB8TCTBYIOlllHX -. 
r- nepeXO.llOB pacnaAY 225Ac, a He pacnaAY APYroro 11s0Tona 3Toi1 

CJIOJ:HOH uenOtJKl1. lo 3Kcnepl1M8HTOB no «-'(- COBna,!l;eHHHM TaKHe 

AOKasaTeJlbCTBa 61:lJIH TOJlbKO ,l(JIH nepeXOAOB, o6HapyzeHHUX B cneKTpax 

KOHBepcl10HHl:lX 3Jl8KTPOHOB. rro pasHOCTHM 3Hepr11i1 K,L,M - JIHHHH 

KOHBepcHOHHl:lX 3JleKTPOHOB H '(- JiytJei1 B /6,7/ 61:lJia ycTaHOBJleHa 

np1-1Ha,llJ18J:HOCTb pacna,!l;y 225Ac AJIH 23-x nepeXOAOB. Ha6J1JO,!l;eH11e 

COBna,l(eHHH t-:- Jlyttei1 C JIHHl1HMl1 TOHKOH CTPYKTYPl:l a.-cneKTpa 22.5Ac B 

HaCTOH!lll1!C sKcnep11MeH-rax noATBePXAaeT np1rna,llJ1ezHocT1> 3THX 23-x 

nepexoAOB pacnaAY 225 Ac 11 ycTattaBJ111BaeT. ttTo ell(e 19 

HeCOMHeHHO,CBH3aHl:l C 3Tl1M pacna,l(OM. 

nepeXO,l(OB, 

C,!l;eJlaHttl:le B HaCTOHll(eH pa6oTe Bl:lBO,l(l:l O pacna,l(~ 225Ac B 

OCHOBHl:lX. tJepTax corJiacyJOTCH C 6aJiaHCOM 11HT8HCl1BHOCTei1 cxeMl:l 

pacna,l(a, Bl:lnOJIH8HHl:lM B pa6oT~. ~XeJienoBa E.C. - 11 AP- /3/. Ml:l 

npe,l(noJiaraeM noBTOPl1Tb aHaJll13 cxeMl:l pacna,l(a 225 Ac nocJie B1mOJ1HeHl1H 

11CCJle,l(OI!aH11H cneKTPOB '(-'(- COBnaAeHl1H 11 KOHB8PCl10HHl:lX 3JieKTPOHOB. 

ABTOPl:l rJiy6oKO . njmsttaTeJlbHl:l npoqi. · XaJIKl1HY B.A. 11 

AOKT. KoBaJ111Ky A. ?a ueHHl:le KOHCYJ11>Tau1111 11 noMOll\b B 11sroTOBJ1ett1111 

11CTOlJHl1KOB. 
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rpoMOB K.51. n: AP·. . 
I1cCJie)JoBaHH51 (a - y)-coBrraAeHnft rrp~ pacrraAe 225 Ac 

P6-93-233· 

Ha OCHC>Be SKCrrepn:MeHTaJibHblX HCCJifAOBaHHH cneKTpOB y-nyqeft, COBIIa-' 
AaIOID;Hx c JJHHH51Mri' TOHKO,H crpyKTYPhl a-crreKTpa 225Ac,· rrocrpoeHa cxeMa 
ypoBneft 221 Fr. 43 r-:nepexoAa pa3Me~em:i Me~y ypoBHSIMH c sHepmSIMH 26,0; 
36,0; 38,5; 99,6; 99,8; 100,8; 108,3; 150,1; 195,7; 224,6; 234,5; 393,3; 
404,4 KSB. · ,, ,· ·,, ' · 1 

Pa60Ta
0

Bb1IIOJIH~Ha B Jia6opaTOpHH 51AepHbIX npo6neM OI15II1. 

ITpenp1111T 06-beJ1~11e11it9ro ttHCHJTYTll ~J1ep11Mx 11ccne)1ona1111i1. ,Uy6ua, 1993 
' ,' ' ,', l 

. TiepeBOA asTOpOB 
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(a - y)-Coincidenccs fo'tl:ie 225 Ac Decay 1 

~6-93-233 
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· Level scheme Qf 221 Fr is developed ori ,· the basis of the expedmental 
in~estigations of y-ray spectra coincident with fine st~ucture a-lines of 225 Ac. 
43 y..:transitions are placed between levels with energies 26.0; 36.0; 38.5; 99.6; 
99.8; 100.8; 108.3; ISO. I; 195. 7; 224.6; 234:s; 393.3; 404AkeV. . . ' .} : ( . ' ' . 
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