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CerO,r:J;H:TllliHYlt! YlHTepeC K 3HalieHHHM celiemu';'l ,[l;J1H KaHaJIa normoro 

Cni1RHI1:Tl B peaI{UI1HX C TSDKenblMH HOHaMH 1303HylK KaK CJ1e,r:J;CTBf1e 

,I:\HCKyCCHYI 0 npHHUHnHanbHblX S03MOlKHOCTHX CHI;iTe38. 3neMeHTOB C Z> 108 
~,V ' 

(CM. aanpauep ) I1 coycrroanen lK~naHYleM nOHHTb npnpony 

qiyH,r:J;aMeH'I'anbHblx OrpaHl1lieHI1t'l Ha ,TIpouecc cnHBHH51 nayx snep. He MeHee 

saxea sonpoc 0 BemNI1He CelieHI1R 06pa30BaHH51 npO,r:J;yKTOB ncnnoro 
CnHs:IHHH H C oonee yrnrnrrapaon TOLlKH 3peHW1, TaK KaK OH 51Bn51e'TC51 

pewalOl~IM npa nnaaapoeaana 3Kcnep11MeHTOB no H3YlieHHlO CBOt!CTB 

"1301'OTIOB TpaHcypaHosblx 8neMeHTOB. Ha nparcrmce ,r:J;n51 -ol..\eHKH 3HalieHHt'l 

celieHHt'l ncnomsayorca ,qOCTaTOliHO H30mpeHHbie MO,r:J;enbHble pacueru (CM. 
/3,4/)

aanpnaep ,0,r:J;HaKO creneas HX cor'nacns C 3KcnepHMeHTOM 

HeBenHKa H Mo*eT 3HaliHTenbHO ( sa O,r:J;HH-,I:\Ba nOp.i1AKa ) MeE-ifiTbCfi B 

3aBHCHMOCTH 01' MaCCOBoro LlI1Cna 60M6ap,r:J;HpylOmero HC?Ha yl snpa MHweHH. 

Hey,r:J;oBneTBopeHHocTb TaKl1M COCT051HYleM ,r:J;eJl CTHMynapyer KaK 

pacuernue, TaK 11 3KCnepl1MeHTanbHbie paooru no ortpenenennn C8lieHI1tl 

06pa30SaHH:Tl npo,r:J;yKToB peaKL\Hti nonHoro CnH:TlHH51: 

METO,lU1KA 3KCf1EPHMEf-rrA 
npl1Hl..\HmmnbHafi cxeua 3KcnepHMeE'jToB npnaeneaa aa p~IC. 1 . 

22 11 
f1YT..lOK YlOHOS Ne C YlHTeHCYlBHOCTblO (2-3) *10 liaCT/C npoxonnn 

liepe3 MHllieHb ,r:J;YlaMeTpOM 10 MM. 3HeprHfi 60M6ap,r:J;Y1pylOUU1X 110HOB 

MeHfinaCb S HHTepSane 100-130 M3B C ilOMOlll,b1O anlOMHHHeBblX 

nor-no'nrrenea. Kotrrporn, aa Senl1liYlHot'l H nOCTO:TlHCTBOM 3HeprYlH HOHOF3 

nyutca ocyuecrananca H3MepeHHeM 8Hepnu'l HOHOS, pacc~51HHbIX' na 
2 

,ToHKOt'l qionbre H3 cycansaoro 30nOTa ( 200 MKr/cM ). DOTOK HOHOB, 

npouernuax uepea MI1WeHb, Yl3Mep51nc51 WHnHH,r:J;poM '1lapa,r:J;e51. B K?4eCTBe 
, ' '1 

M~IWeHel1' acnonsaoaanncs 30nOTaR cponbra TonUU1Hot'l O.6 Mr/cM~ 11 

HanblneHHbl11 He) 1. 5 MKM L\l1pKOmleBYIO q'Jonbry cnoa ~13 paanerreaaoro
'lX '1 

H30Tona <--' Pa ( 95 ~~ 060ramemI51) C TOlTUJ.IIHot1 2; 2!O, 6 Mr,'cM<:'. B pane 

3KcnepHMcIlTOS ucnonsaceanncs MHweHII D3 CS~1Hwa eCTeCTBeHHoro., 
COCTaBa C TonmHHot1 0,5 Mr/cM"-, aanureaaoro Ha 6 MKM anlOMI1Hl1eBYIO 

ifJonbry. 

nn51 OT,r:J;eneHI151 npo,r:J;yKToB peaKl..\I1B nonHoro Cnl151HI151 01' nyliKa Yl 

rtponytcroa peaxuna nepenau I1Cnonb30sanC51 KI1HeMaTI14eCKI1t'l certapa'rop 
,'/5,61 . 

Bacannca ,B KOTOpOM C nOMOlll,b1O rpex BblCOKOBonbTHblX ,r:J;ecPrreKTopoB 
11 ocyuecrensnoce pasneneane rrponytcroa peaKl..\I1t'l no 8neKTpl148cKoti 

*ecTKOCTH. Bxo,r:J;Hafi ,r:J;Y1aqiparMa 06ecneliHBana oT60p npo,r:J;yKToS peaKL\Ht'l CJ o 
yrnaMI1 aunera, MeHbliJHMI1:±3 no OTHOIJJeHHIO K nyuky. 3flrIJeKTI1BHOCTb 

!:'> :""' . 1 . 1. "" ..~;,!: LI,~.1. .. '" 

. C'"'''' 
t'\~ ,. ' .',- ,­
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2 3 4 5 G 7 e 9 

P~c.1 CxeMa SKCnepHMeHTa. 1-arrroM~HHeB~e nOrnOTHTen~, 

2 - Au-pacceaaarems, 3 geTeKTOp,rvTR I13MepemUl :3Heprrm 
60M6apgHpylOll\HX ~OHOB, 4 - MillIIeHb, 5 - BXO,QHaR' w-fBiflparMa, 
6 - L\Hm1H.t\p <DapageR, 7 - cenapaTOp Bacmmca': 8 - cTapT-geTeK'I'Op,

" 9 - nonynpoBogH~KoB~~ geTeKTop. 

cenapaTOpa ~nR peaKL\H~ c HcnapeHHeM HeATpoHoB 6~na H3M6peHB 
sKcnep~MeHTanoHo H COCTaBmma B gaHH~x ornrrax e = (3t! ) ~ ,[lJTR

2 C 
3ifxIef<THBHO~ TOnllJ,HH~ MHllleHH 0,2 Mr/CM . KosqxpHL\rreHT 04HCTI<"t 0'1' KOHOB 

nytU<a 6b1Jl H8. yposae 10
12. 

PernCTPBL\IDI nponytcroa peaKqMA B ~l<anbHOt1 
nnOCKOCTH cenapaTOpa oc~ecTBnRnaCb geTeKTHpyro~M YCTPO~CT60M, 

COCTOR~M . H3 BpeMRnpOneTHoro crapr-nerereropa 11 (CpeMHH6Boro 
nOBepxHocTHo-6apbepHoro geTeKTOpa cnnJP. B CT8pT-~eTeKTOpe 

BTop~4~e 3neKTpoH~, o6pa30BaBlliHeca npH npoxo~eHHH 

oTCenapHpoBaHH~x ~ep OT~a~ 4epe3 TOHK~O ~PMBSPOSYro 
2 . 

nneHKy C 20 MKr/CM , gHaMeTpOM 60 MM ), yCKOpRm1Cb ,[lO SHepI"l1R 700 

38, 3aTeM OTKnOHRnHcb 3neKTpocTaT~4ecK~M aepxanox Ha yron goO H 
nonanana aa noeepxaocre llleBpoHHotl C60pKH ~3 ,[lsyx Ml1[CpO[(8HBnbHblx 
nnaCT~H. B Ka4eCTBe cTOn-geTef<TOpa ~cnonb30sanca CHI"Hsn C 6b1CTpOI"0 
BN.Xoga yc~nHTenR C~rHana nn~. B 3Kcnep~MeHTax ~cnonbSOBanHCb nn~ C 

2 2
nnOll.\8.gbro 20 CM H 5 eM H paapenenaex 60 f<sS H 40 (cs8 
COOTBeTCTBeHHO. 3neKTPoHHaR annapaTypa nOSBonRna nonY4aTb naHHblS 06 
3Hep~ ~ BpeMe~ nponeTa Rgep oTga4H, speMeHH ~ rrpHxoga s 
geTeICTOp, eaepraa ~ BpeMeH~ c-pacnana HyKnHgoB, "B6wrbIX" B 

geTeICTO~/ 3neICTpoHHaR cxexa 3ICcnep~eHTa nonpooao onacasa B 

paoore . , 
PE3YJIbTATbl 11 OBCYlK.n,Effi1E 

22Ne1. PeaKL\~R Au+ ~ 

B· qJoEffinbHott .nnocxocra cenaparopa, flpH 3HepnI!1 6oM6apgYlpyroIWlx HOBOB 
1C6, 5 MaS ti i 2~ MaS. 

208.209Fr 
6,64

• . ,j 
653, 

N\ J~\
t~ 
V

';.08 

~;~ Ra PYlc.2 Anb~-cneKTp~
'/;f 73.6 22 
7.0!l 1212,213 gnR peaKL\IDi Au+ Ne.I At a) ENe=121 Ma8 

6) ENe=1 G6? 5 MaS 

'7.60 

' j 

714 .z.14Ac 215 

1.21 Ac 
\. 7.60

)i} "1: 

--~~-~-~-W 
I1s pacyaxa BHgHO, 4TO Ha6nJogaeMaR aKTYlBHOCTb B OCHOBHOM 
06ycnoBneHa pacnagoM H30TOnOB Ac H HX g04epH~ npogyKToB. 
M,QeHTHqJYlKaL\Wi aKTYlBHOCTe~ nonyueaa H3 cpaaaeaaa 3Heprn~ Cl.-.mnm~ C 

/8/
gaHH~H pa60~ H no qJY~K~HRM B036y~eHYlR. Mo~o OTMeTYlTb, 4TO 
,QaHH~e no ::meprnRM c-pacnanoa H YlHTeHCHBHOCTEM rtepexonos XOpOIllO

/8/ 
cosnanacr C gaHHblMH' paoors . Hsrco'ropoe pacxoxneaae, BN.Xogml.\ee aa 
npenens oUll16oK, aaermnaerca TonbKO gnR OTHOCHTenbHblX 

214 
HHTeHCYlBHOCTe~ flepexogoB H30Tona Ac. OcTaHOBYlMCR Ha STOM 

214 
eorrpoce nonpooaee. C pacnanou Ac CBR3aHbi Cl.-nHHYlYl C 3HeprYle~ 

2147,21 M.sB ~ 7,00 Ma8 H ~HR 7,14 M3B OT pacnana Ra, 
~ 214A 8 .

ovpa3Y1O~erocR B pe3ynbTaTe 3neKTpoHHoro aaXBaTa H3 c. HailleM 
cnY4ae, H3-sa He~OCTaT04Horo pa3pemeHYlR geTeKTOpa, nHHffil 7,00 M3B 
~ 7, 14 MsB 06pasYIOT B crretcrpe nycner. 

Ha p~c.2 npegcTaBne~ Cl.-cneICTp~ npOAYKTOB peBKL\H~, ~3MepeHH~e 

-I 

32 
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H] 

Ta6JliIUa I 

3HeprHH a-4acTH~ H OTHOCHTenbH~e HHTeHCHBHOCTH nepexogoB 
214 

gflR H30Tona Ac 

HaCTORwPR ~a6oTa pacora /8/ 
_____ ..r.._ 

E (K3fD I E (fC3B) I 
a	 a 

7210±10. 70±q 7212±5 52±2 

7080±10 30±5 7080±5 44±2 
7cxx)±5 4±1 

--------------------------- ­
W /W oo 
3.3 a 

+5 
30_

10 
W /W(%)
3.3 a 

< 11 ±3 

Ta6mrQa 2 
.	 22 

~YHK~HH B036y~eHHR HeKOTop~ npogyKTOB peaK~HH Au+ Ne 

a) 216 216 214 '214R 212,213 216R 213R 211,212R08 AC Ac Ac+ a Ac a a a 
P -31 

(*10 ) _~~ ~~ §~ ~§=Z~~ E~~~ e~§~ e~~§=Z~~_ 

E' (MaBl]	 7 2 1, 08 
Ne	 I 7,14 

101 400 66 64 
102,6 4±1 360 130 126	 6 
106 270 310 270 

106,6 1, 4±0, 3 190 360 290	 6 >6 
108 120 400 340 8±4 

114,6 20±5 430 350 270 

121 2±0,6 85 70 330	 2C±5 

124 1±O,2 60 60 280 0, 2±0, 1 40±5 6±2 

129 0, 6±0, 2 15 23 230	 50±10 25±6 

-2 
a) 8 (xn) =8 (p, xn) =C1, 5±O,5) *10 ' 

P p
6) 8 =8 * e , rge e - 3ifxIleKTliBHOCTb perncTpa~ geTeKTHpYIO~eI"'O p C g g	 , 

YCTpo~cTBa. 

'	 214B nonsay npezmonoseaas 0 TOM. 4TO Ha6mogaeMbJ~ HaMH Ra, B 

. 6 214AOCHOBHOM, 0 pasyerca H3 C,.. csanerenecrsyer cosnaneaae KpHBblX 
ssxona gm:r ni-mllii (7,00 + 7,14) M38 H 7,21 Ma8 BilFiTepBane 3HepI"'IDI 
100-130 MaB. Kpoxe Toro, ~ H3 cpaBHeHHR BblXOgOB <X-aKTHBHocTeH 

cnegyeT, 4TO OTHOWerIae·ce4eHHH peaK~HH B o6rracT~ MaKcHMyMa T~HK~HH 

B036y~eHHH cocrasnser nna o( p. 3n) / o( 4n) ~*1 0 . H 
-2 

o( p, 5n) /o( 6n) ~ 5*1 0 (CM. Ta6ITH~y2) H TPY;L:iHQ npe.IUIOJIOEHTb, 4TO 
gnR peaK~HH (p,4n) H (5n) 3TO OTHoweHHe 6ygeT ~onbwe. HCXO~fl H3 

acero cxasaaaoro H 'I'Oro qiaKTa, 4TO gy6neT xopouo 
anpoKCilMHpyeTCH gSyMR nHHHflMH C paBHoH HHTeHCHBHOCTbIO, MO~O 

.	 214
rrolIY4HTb xapaKTepHCTI1KH, pacnana nsorona Ac, npHsegeHHble B 
Ta6m1~e 1. 

214
npH4HHa Ha6mogaeMoro pa3nH4Hfl B XapaKTepHCTHKax pacna~a Ac 

214
MOJKeT 6~Tb, Ha Haw B3rn~, CBfl3aHa C HanH4HeM y Ac H30MepHoro 
COCTOAAHfl 11 pa3nHtilleM B OTHOCMTenbHbIX aaxonax OCHOBHoro 

22 203 16
H H30MepHoro COCTOAAllii B peaxuaax Au+ Ne H Tl + 0, 

214 18/
Hcrronb30BaBweHCR ~nH nonY4eHHfl Ac B pa60Te ~ 

22 
,llaHH~e 0 iPYHK~I1flX B036Y>K,QeHHB B peaK~H Au+ Ne npaaeneaa B 

Ta6nH~e 2 H ilpe~CTaBITeH~ Ha pHc.3. 
lIJ 45 so 55 GO E-M3B 
iii I i 

PHc.3 ~YHK~HH Bb36y~eH~fl' 
.. 22 

I1PO~YKTOB peaxnaa Au+ Ne. 

1(1	 : 120 1:J)
 

I E'Ne ~.,hB
 

Heo6XOgHMO OTMeTHTb, 4TO T04HOCTb :orrpe~eneHHfl BenH4HH~ 

npoaeeeneaas ce4eHHH 06pa30BaHHH HyKnl1,i4a aa 3qiqJeK'I'HBHOCTb 

peracrpauaa ero o-pacnana (0*8p) -eoeraanaer ± 15~. T04HOCTb 

BeITH4HH accomoraax 3Ha4eElliA ce4eHHa (xn) ¥I ( p, xn) p~aK~llit 

-orrpenenaerca, B OCHOBHOM, T04HOCTblO H3MepeHHH aqiqieKTI1BHOCTH 

4 5 



r
 

cenapaTopa B peaK~~HX C HOHaM~ HeOHa ~ COCTaBnHeT ±40%. :AHan~3 

CneKTpOB noxaaseaer , 4TO BKJraP; nponytcrce peaK~~tt T~rra (a, xn) B 
~3MepeHHbJX cnercrpax He npeesmaer 10%, 4TO B 3Ha4~1IbHOtl .xepe 

222-224
CBH3aHbJ C pacnap;OM ~OTOrrOB Th ~ p;04epH~x npO,IJ;YKTOB 3T~~ 

HYKn~OB. Be06xop;HMbJe p;nH ~p;eHT~~~a~~~ p;aHHbJe 06 ~Hep~Hx 

rrepexop;oB, flX OTHOCflTenbHbIX flHTeHCffi3HOCTfl~ ~ rrep~op;ax nonypacnap;a 
o6ycnoBneHo YMeHbllieH~eM 3~KT~BHOCT~ cerrapa~~ p;nH peaK~~~ C 
BbIneTOM a-4aCTH~bJ 3a C4eT 60nee lliMpOKOrO yrnoBoro pacrrpep;eneHMH 

22 
rrponytcroa peaK~~H. Cornacao ouearce p;nH peaKq~tl: c ~OHaM~ Ne l 

oraoueaae Ben~4~H 3lfl~KT~aHocT~ c Cxn) / e .'. ( a, xn) =8±2 npa TOJ1U\l1Hec c . 
2 

M~llieH~ (0, 2-0, 3) -Mr/CM . 

2CB 22
2. PeaK~~H PB+ Ne 

~Tya~~Sl peatco .MeHSleTCSl [1P~ nepexone K M~lliem1 ~3 csaaua. Ha 
pzc. 4 np~Bep;eHbI ~3MepeHHble B cpoKanbHo'tl: rrnOCKOCT~ cenaparopa 

208 22 
~-CrreKTpbJ npop;yKToB peaK~H~ PB+ Ne p;nH ,D;BYX 3Hepr~ 

B036YJK,IJ;eH~H. 

&(X)OOL 

al 
21'1 

Po 
222

Th 
219 PHC. 4 J\nblfla -cnercrps220 Ra Ra 208 22'000 7.987.45 ,ijnJ'l.peaK~HH Pb+ Ne 

a) ENe= 124 MaS 

6) ENe= 105 M3S 
• 100 

.r.x:<l9 

1= 61 211 Po 

222 
Th ''''h ,,, '" ... 

7.32 • 226 2,9 798 ., URal,~~ '''! I \ ,., '" ." 

• J \ lim "'Rn Th "'~ r-I\. '\ l}\'('"
,~~ I j -(\1 \/v ~:K 

' ~~ 
DpOCTOt! aHan~3 3Heprntl: nepexop;OB ~ ~ oTHocwrenbHbIx ~TeHC~BHocTetl: 

noasonser 3aKnlO4~Tb , 4'1'0 rrpaKT~4eCK~ BCe ~HTeHCffi3HbJe nepexons 

!
• 

I 

6pan~Cb HaM~ H3-pa60T' /9,10~ 

1 Sonee geTanbHaR 06pa60TKa cneKTpOB rrp6BoA~nacb C 
Mcnonb30BaHfleM ROppenflQHOHHoro aHan~3a 3aper~cTp~pOBaHHbJX C06bIT~tl:. 

Koppen~qHoHHSA aHanfl3 rr03BonHeT B~enHTb reHeTfl4ecK~ CBg3aHHbIe 
C06bJT~fl fl fl3MepflTb .BpeMeHHbJe ~HTepBanbJ Me~ HflM~. Ha p~c~5 

1 2
ITpHBep;eHa 4aCTb ,D;ByMepHoro crreKTpa E -E Koppenfl~~~ BO- apeMeHHoM.

a a 
OKHe 0-10 MC 'fl pacrrpe~neH~e BpeMeHHb~ ~HTepBanOB Me~ 

c06bJTH~~, COCTaBnHIO~H Koppen~flOHHbJe rrapbl. 
Koppenfl~~OHHbJe naps 'C 

3Hepr~flM~ p0p;flTenbCKflx 
1

rrepexop;OB E ;::7,17 MaS 11 
a

1
E =7, 32 MaS no 3Hep~.HM 

<;( 
2 

7.5 8.0 as EtM.1B p;04epH~x nepexonos (E) ~ --r--­ acl 
-speMeHHbiM pacnpeneneaaauM3B __ f22Th 
nertco l1p;eHT~~~~~PYIOTCfl KaK

22~ 
Koppen~~~fl~ CBH3aHHble C7,5 22~ ~~: .~~ ... ..' pacnap;oM ~30TOnOB 

223,224 n"~.",1 ;.,...~ 1"'1\1 • ~r Th • .1<{)ppenm..u,m C,L~J1fl 

1
7,01' , " E =7,57 MsB 3Hepr~~ 

TMC 

N"" 

Ct 
nepexop;a ..M nep~op; 

nonypacnap;a ,ij04epHero 
2HyKnI1,IJ;a ( E =7;98 MsS, 
a 

T •. 2. 6±O, 4 Me) xopomo2=1
COBrrap;aIOT C 113BecTHbJM~ 

xapaKTep~CTMKaMl1 pacnap;a 
222

Ii30TOrra Th, ~ rr03TOMY 
3TY Koppen~ql1l0 MO*HO 
I1,IJ;eHT~lfl~~pOBaTb KaK 
cBH3aHHYlO c pacrra~oM 
226 _ 222

U Th. 

1/ P~c. 5 norronHHTenbHh~ aprYMeHToM 
B nOJ;b3Y TaKotl: l1,QeHTHifJ~Ka~l1l1 5IBn~TClI np~cYTCTBYIO~e B cneicrpe 
xoppensnaa nepexona C 3Heprnetl: 7, 57 MaS C nepexonaua 8, 4 MaS 
218 214 225

( Ra) ~ 9, Cfj MaS ( Rn). li3OTorr U 6bln ~p;eHTH~~q~POBaH rIO 

6 ., 7 
\/ 

~I~ 



---------------------------------------------

1 

, 1 -	 Jl11HHH 7,43 M8B asropa' He CMOrJlH npOBeCTH npoaepxy npaBHJIbHOCTYf
XOpOUlO Bbl.neJleHHbIM B cnercrpe KOppeJlH~VlHM nepexona E =7~ 81 M8B C 

HgeHTHq>HKalU'IH no BH,ItY q>YHK4HH B036YJK,[\eHHS1 mm nepnony ncnypacnana2 ' . 221 2 CI. 213 
nepexonaxa E =8,15 MaS; 8,47 MaS ( no H E =8,1 MaB ( Rn). ,I:t04epHero npogyKTa. Ha HaUl B3PJlHg,cgeJlaHHaS1 I1geHTHq>HKa~HH HBJlReTCfl 

~	 a . 
Bpeseaase pacnpenenesas co6bm1tl 8 aaaaaansx KOppeJlHqHOHHbrX napax	 0ll.lI1604HO~, TaK KaK B np11BegeHHblx 3KcnepHMeHTaJlbHblX gaHHblx 

.	 .
,l:laJOT 3Ha4eHHSl nepaonos ncnypacnana .L\04epHHX HYKJlH,f.\OS (2, O±O, 5) MC oTCyTcTByeT cyuecreeaao coree HHTeHCHBHblH nepexon C E =7, 57 M3B~ 

H (20±s) MC COOTBeTCTBeHHO, 4TO .cornacyercs C H3BeCTHblMH 226 ~ 
, 2~ ~3. - CBS13a~~ C pacnagoM U. ITpegcTaBJlHeTCH 60JIee BepoHTHblM C8H3aT~ 

nepHoAaMH .nOJlypacnaga Th H Rn. ~aHHble 0 xapaKTepHCrHKax Ha6JlIogasUlYlOcH B paeore /11/ Koppe Jlffi.l;H10 C ogHHM H3 napuaansasx 
pacnanos H30'1'0nOB U, Th , H Ra'" nonyseaase s' HaUlHX erccnepaaearax B 223 219 

nepexogoB npH pacnage Th- Rn ( CM. Ta6JlH~y 3 ).
cpaBH~HH~ C yw..e H3BeCTHbIM11, npneeneas B. Ta6JlI1I.~e .~.: Ha pHc.6 rrpHBegeHbl gaHHble 0 Bblxogax H30TonOB U H Th (peaK~HH 

Cxn) H C«.xnr COoTBeTCTBeHHo) npa pa3JlH4HblX aaeprnax B036yw..geHHH.Ta6JlI1I.~a :3 
22 

------~-------------------- KaK 11 gJlH peaxuaa Au+ Ne, npHBegeHHhle aa pacymce 3Ha4eHHH 
HacT0HlliaSi· paoora pacoru / 9--11/ OW1160K OTHOCHTCS1 K BeJIHllHHe Co*e ). T04HOCTb onpeneneaas a6COJllOTHblX 

p . 
3Ha4eHH~ ce4eHMA, KaK y~e rOBOpHJlOCb paHee, B HacToH~e~ pa60Te He

E (~3B) I T /0CMc ) E CKsB) I T 2CMC)
CI. o.,r~ a a l /	 npeasuaer ±40% gJlH Cxn) -~aKI.\Ht1 H ±50% gJlH Ca, xn) -peaxuaa, Ho ga~el 
-~-------------------- C Y4eTOM STO~ HeonpegeJIeHHOCTH MO~O cgeJlaTb BblBog, 4TO B peaK~HH 

225U 7S70±20 100 30+20 208 22-_
Pb+ '-Ne ce4eHHH Co.,xn)-peaKI.\H~ B 30-60 pa3 60JlbUle, 4eM ce4eHHH -10 

peaK~Ha C BblJleTOM TOJlbKO He~TPoHoB. 

226U 7570±20 85±5 260+
160 

7430±20 100 500±200 /11/ Ha nepBbI~ B3rJlHg, Ha6JllOgaeMoe B
"" -100 

sKcnepHMeHTe 3Ha4HTeJlbHOe pa3JIH4He7420±20 15±5 20 :.I 40 so E·N~B 
OTHOUleHHfi ce4eHH~ oCo.,xn)/o(xn) gJlH 

o .I..2n 
22 208• J..3n223Th 7410±20 19±6 . 660±10 /9/ :1~=~ 

,. ", 
, ,-- E lobO 

~teH I peaK~Ht1 Ne C Au H Pb npegcTaBJlHeTCH
A J..4n 

6	 ygHBI1TeJlbHblM. Ilene B TOM, 4TO, acxons H37320±20a) Sl±S 7317±10 40±10 ~ MK~	 TaKHX SHepreTH4eCKHX q>aKTOPO~ KaK SHeprHH 7287±10 60±10 
10 CBH3H aearpoaa H SHepp11H c-pacnana, 

10 

s.o	 xoropse , B OCHOBHOM, onpenenaor nopsnorc 
BeJlH4HHbI OTHoweHHH r /r gJlH 

224Th '7170±20 'SO±5 71·70±10 81 +3 1050±50 /9/ 
·7000±20 20±5 . 7000±10 J9±3 -	 ; . a n 

HCnapHTeJIbHOrO KaHaJla, MO~O 6blJlO OYf..HgaTb 
219Ra 7670±20 55±5.: _.l,O±l 7675±10 65±5 10±3 /10/ 3Ha4HTeJlbHOrO YMeHbweHHH ce4eHHfi 

to 
79S0±20 45±5 79S0±10 .35±2 C~,xn) -peaK~H~ npa nepexone OT Au K Pb. 

1.0 

QS KaK cnenyer H3 Ta6JlHI.\ Macc Hgep CCM. 

220Re- 7460±20.. 100 17±2 7457±10 100 23±5 /10/ aanpasep /12/) , B paccsarpaaaeaax 
. .,' 

peaKI.\HHx SHeprHH CBH3H Het1TpOHOB y
-----~~~-~~::-;:~~~.~~~:~;~-~~~;~~;---------~-~~-~-~----~~---------------

H3OTOnOB U H Ac OgHHaKOBa, a saepraa 
,0.1 

a-pacna~a Ha nepBblX 4eTblpeX HcnapHTeJlbHblX 
226

S paeore /11 / HgeHTHqJHKa~H H30T0na U 6blJla nposeneaa no KacKagax 60JlbWe gJlH H30TonOB 
. 232

Ha6nIDgaBUle~cH B pacnage npogyKTOB peaK~HM Th+0. KOppeJlH~~ \ ; PHc.6	 Ac aa 1, 5-3, 0 MaB. OAHaKO, ecna oonee 
I •l'	 2' BHI1MaTe1lbHO npoaaamraapoean, qJaKTOPbl, orrpegem1lO1I\I1e OTHoweHHe 

nepexoga E =7,43±0,02 MsB C g04epHI1M nepexogo~ E =7,98 MaS, /!
a . 222 a : aC a, xn) /aC xn) B 06JlacTI1 AeJlHII\illCcR snep, TO nonyvesase pe3YJlbTaTbi 

KOTOP~ -aaropu CBH3aJlH C pacnagoM. Th. ~3-3a Manqro" BblXoga ~JlH I 
9

8 
,.. 

~',. 



CX~Me, I1pe,QJIOlKeHHOMnepecraor Bbl3blBaTb Y,QHBJIeHHe. CJIe,[\yH 

n,>K8KCOH /13/ H ,QonOJIHeHHoti CMKKeJIaH,[\oM i14} , B B~palKeHHHX. ,QJIH 

nonepe4H~ ce4eHH~ (x +l)n H. ~,xn-peaK~~M B~,QeJIHM MHOlKHTeJIH, 

xoropae onpe,QeJIHIOT BepoHTHoCTb (P) B~lKHSaHH:H KOMnayH,D;-H,Qpa npa 
. .'n' 

Hcnapemm (x+l) HetiTpoHoB H seP091THOCTb (P ) ero B~lKHBaHHH npa 
, a 

HcnapeHHH O,QHOti ~-4acTH~@xH x(~e~)TPOHOB : 

/1/P -n ~ 
n i=O r i 

(r) x lr' ) x (r) x ( r') i -1 (11

).0. n n
 
(X r 0 i =1 . I' i i =1 I'n . i k=i +1 I" k m=O I' m .
 

P = -*ann'-+E-*n -. *n - /2/ 

3,QeCb I', I' .F - nOJlHaH, HeATpoHHaH H -CI. -lllHPHH~ fCO'MnayH,Q-H,Qpa,
 
n ~
 

seRH4HH~ KOTOP~X 3aBHCHT OT cTyneHH i HcnapHTeJIbHOrO K~cKaga; 

r' .r' -cooTBeTcTsyIOIWIe lllHpHHbl ,QJISI B036YJK,QeHHOrO H,Qpa C (Z-2~A-4), 
n 

06pa3YIO~erocH nOCJIe Hcnap8HHH a-4aCTH~~ H3 KOMnayH,Q-H,Qpa C aTOMH~M 

HOMepoM 2.
 

3anHcaBoTHoweHHe
 

P (r 1 x ( r1 (r) _a = ......2 *n .---n * - + 
Pn r n 0 i=l f n i r' i 

(-r) ( r"J (r ) x x /'3/+ E --2 *n ---D * ­
i=l f n i k=i+l r n k r: k 

OTMeTHM. 4TO OTHoweHH8 ce4eHHn (a,xn) H (x+l)n-peaK~Hn B 06JIaCTH 

,QeJIH~XCSI KOMnayH,Q-HAep MOlKeT B 3Ha4HTeJIbHoti CT8neHH onpe,QeJIHTbCH 

OTHoweHHeM ,QeJIHreJIbH~X WHpHH I'f/q. El036YJK,QeHH~X anep C aTOMH~M 

HOMepOM Z H 2-2. n8ticTsHTeJIbHO, ,QJIHpeaKqMn, H3Y4aBlliHXcR B ,QaHHo~ 

paoore, OCHOBHblM CJIaraeM~M , KOTOP08 MOlKeT npHBo,QWrb K pe3KOMy 

H3MeHeHHIO nOJIHO~ Wk1pHHbI H,Qpa npH H3MeHeHHH aTOMHoro HOMepa Ha ,[\Be 

8,QHHH~~ ( HcnapeHHe ~-4ac~~) HJIH npH nepexo,Q8 OT KOMnaYHA-H,Qpa 
219 * 230 * Ac K KOMnayH,Q-R,Qpy U, HBJIHeTCH ,QeJIHTeJIbHaH wHpHHa. 

3KcnepHMeHTaJIbHyw o~eHKY BeJIH4HH~ ~loweHHSI rf/rf MOlKHO 

He3aBHCHMO nOJIY4HTb H3 OTHoweHHH ce4eHHVl ( xn) -peaKUH~ ,I:VlH 

COOTBeTcTByro~X COCTaSHblX 51,[\ep C nopR~oBblMH HOMepaMr1 2 r1 2-2. 
KaK S~o H3 nOJIY4eHHblX 3KcnepHMeHTaJIbHblX ,QaHHb~, r1pH nepexo,Qe 

OT Ac K U 3Ha4eHHH Ce4eHl1Vl peaK~HA C HcnapeHHeM 4-5 HeVlTpoHoB 
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\1 
'I 

YM8HbiJlalGTCH sa C4eT pOCTa ,QeJIHTeJIbHot! WHpHHbl na TpH nopsmca. 'I'axoe 

,QocrraTo4HbiMnaneaas ceLtemill B ( xn) -KaHaJIe [Jpel~CTaBJIRe'I'CR ,g-JIH 

l. Ka4e~TaeHHOf'O Q6'iRCHeHItlJI Ha6JIKJ,Qa8MbtX OTHOCYlTeJ1bHblX BbIXO,QOB (xn) vi 
(0., xn) -peaK~Ht1. . 

. ~ 113 aHaJIH3a !fJoPMyJIbI /~/ MOlKHO cnenare ell.\e O,QHO HHTepeCHoe 

3aKJlI04~HHe. B Tex CJIy48flX, xorna ce48HHe (~, xn) --peaK~[1tt 06yCJIOBJIeHO 

pa3J1H4HeM B ,QeJIHMOCTH HyKJIYI,QOS ,QO H 110CJIe acnapeaas o-4aCTH~bt, 

,,.~ OCHOBHoti BKJIa,Q B CjlMMapHylO BepOHTHOCTb (X, xn) -peaxnaa 6y,gyT BHOCHTb 

nepB~e 4JIeHbI CyMMbl. aTo ,e npHH~Hner n03BOJI91eT HCnOJIb30BaTb AaHHble 

06 a6CbJII{)TH~X 3Ha4eHHHX Ce4eHYfti (a~ xn) -peaK~Mtl ,QJIH Bbl4HcneHHSl 

,QeJIHTenbH~X WfipMH H 6apbepoB ,QeJIeHHR l1pH pa3JIH4HblX 8Hepr~SIX.1 
,I B036YlKAeHl1S1.
I 

ABTOP~ 6JIarO,QapH~ aKa,QeMHKy I'. H. ~J1epOBY 3a HHTepec H 60JIbWyKi 

ITOMO~ ~ pa60Te, B.A.ropillKOBY H B.M.Mop030BY 3a 06ecne4eHHe 
II Ha,QelKHd~ pa60TbI 3neKTpOHHK~ H 38M.
i 
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Aa~peeE A.H. H. gp. P7-88-830 

.~ M3MepeHHe CeqeHHH peaK~HH C Hc~apeHHeM nerKHX 
qaCTH~ B KaHane rronHoro C~HHHHH rrpH o6nyqeHHH 
Au H Ph HOHaMHNe 

3KcrrepHMeHThI BhIITOnHeHbI c nc nom.aoe axner-r KHHeMaTHqeCKOrO 
c e napa'ropa Hp;ep oTgaqHtiBa-cHJIHCa". Ilorryvansr namrsre 0 xa­
paKTepHcTmcax pa,n;HoaKTHBHoTO pacrraga gBYX H30TonOB: 225U 

Ea =7 , 87::..D, Ol M3B, T1/2=30~~~ MC, 226U Ea=7,57+0,01 M3B, 
+0 15 

T1J2=O,25_0 
' 1 , 

. 
c. 

. 
YTOqHeHhl xapax-re pac r axa pacrrarra gnHH3­

BeCTHh~ paHee HyKnHgOB 214Ac, 223Th, 219'22~Ra. lloKa3aHo, 
"lIT.O If otirrac r-n genH~HXcH HgepHMeeTCH norro.naarerrsnera clJaK­
TOP, YBenHqHBalO~HH OTHOCHTenbHbIH nsrxon (a,xn) -peaKn;:IDi. 
06pa~aeTCH BHHMaHHe Ha B03Mo~Hoe Hcrronb30BaHHe gaHHhIX 0 
CeqeHHHX (a,xn)-peaKn;:IDi gnH HccnegoBaHHH 3aBHCHMOCTH Be­
nHt:UH·fhI 6apl>epa gen~HHH OT 3-fIeprHH B036~ge~HH ~g.l?a. 

Pa60Ta BbIITOnHeHa f::l rla oopa-ropaa srre pasrx peai<qHH OH5IH. 
llpenpHHT 061>e~U.fHeHHOrOHHcnlTyTa anepasrx HCCJ1e,o;oB8HHH. .uY6Ha 1988 

ITepeBog O.C.BHHorpagoBoH 

Andreev A.N. et al. P7-88-830 
Measurement of Cross Sec.t i ons of Reactions with 
Light Particle Evaporation in Total Fusion Channel 
at Au and Ph Bombardment with Ne Ions 

The experiments were carried out with the use of "Vas­
s i l i.s sa" kinematic separator. The -data on characteris­

I tics of radioactive decay of two 
+20 

isotopes 
. 

were obt.a i.ned e 

i 225U Ea =7 . 8 7.:0 . 0 1 MeV T1/2=30_
10 

ms, 226U Ea=7.57.!.0.01 
T1/2=0.25~~:~5 s. Decay properties of 214Ac,223Th, 

Me\ 

. 

.i 21~,220Ra were measured more accurately. The data obta1n­
ed provided evidence that there is an additional factor 

I increasing the relative yield of (a,xn) reactions •. It is 
possible to use the data on cross sections of (a,xn) re­
actions for investigation~ of dependence of fission bar­

I rier on excitation energy of a nucleus. 

:f The investigation has been performed at the Laborato­
.: ry of Nuclear Reactions, JINR • 

Preprint of the Joint Institute for Nuclear Research. Dubna 1988 


