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BseLleHHe 

B 1968 rOLlY B na6opaTOpHH S!LlepHb!X ..PeaKUHA OvHH1 6binH npoBeLle-

Hbl 9KCnepHMeHTbl no nony'leHHIO HOBOro aneMeHT8 C 8TOMHb!M HOMepoM 

105111• . 
248 22 

DpH o6ny'leHHH Am ycKopeHHbiMH HOHaMH Ne c o'leHb ManbiM 

Ce'leHHeM Ha6niOLl8nOCb o6pa30B8HHe KOpOTKO~HBYWHX H3ny'laTeneft a -'laC

THU C aHeprHeft 9 14 - 9 1 7 M 9B. 0LlH8KO Ha OCH0B8HHH aaanH38 cxeM pac-

naLla H3BeCTHbiX a -p8LlH08KTHBHblX S!Llep C He'I~THblM 'IHCnOM HyKnOHOB 

MO~HO npeHnonaraTb 1 'ITO OCHOBH8SI LlOnSI a -pacnaLla H30TOnOB C Z = 105 

npHXOLlHTCSI Ha B036Y~LleHHbie ypOBHH LlO'IepHHX S!Llep ( Z = 103) H 'ITO 

HaH6onee HHTeHCHBHbie a -nHHHH 1 npHH8Llne~amHe H30TonaM 
260,261 }05 1 

HY~HO HCK8Tb B 6onee MS!rKOft '18CTH 

HCKniO'IeHo TaK~e, 'ITO aa6niOLlaeMbre 

a -cneKTpa ( E < 9 1 1 Mas). He a-

a -nHHHH npHH8Llne~aT OLlHOMy H30-

Tony 105-ro aneMeHTa 1 B To speMSI KaK rpynna a -'laCTHU c aaeprHeA 

oKono 9 MaB 6yLleT cooTBeTCTBoBaTb pacnagy gpyroro, 6onee gonro~HBy

mero H30Tona. K. co~aneHHI01 B HHTepBan aaeprHA 8,8 - 9 1 0 Mas nonaga

IOT a -'18CTHUbl H30TOnOB ( Z < 92) 1 o6pa3yiOUlHXCII B pesynbTaTe SlgepHblX 

/2/ 
peaKUHft H8 MHKponpHMeCSIX CBHHU8 B Am -MHllieHH • Do9TOMY 1 HeCMOT-

pS! Ha T0
1 

'ITO 6bin8 npOBegeHa 6onblli8SI pa6oTa no O'IHCTKe MHllieHH OT 

Ill 
CBHHU8

1 
aHanH3 9TOft '18CTH cneKTpa B pa6oTe 6bln CHnbHO 38TpygHeH. 
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8MeCTe C TeM K CHHTeay 105-ro 3nE,M9HT8 MO)I{HQ IIOJlOHTH C Jlpyroft 

CTOpOHbl, 
2 

MaaecTHo, qTo c pocTOM rrapaMeTpa aenHMOCTH Z /A cTaoHnbHOCTb 

Haep IIO OTHOllieHH~ K CIIOHT8HHOMY JleneHH~ pe3KO yMeHblli89TCSI, AHa-

nH3HpyH IIOCnCJlHHe 3KCIIepHM9HT8nbHbl9 Jl8HHbie IIO HayqeHH~ CBOftCTB SI}lep 

c Z = 1001 102, 104, MO)I{HO rronyqHTb IIpeJlCT~BneHHe 0 BpeMeHH )l{lf3HH 

H30TOIIOB 105-ro 3neM9HT8 OTHOCHTenbHO CIIOHT8HHOI'O aeneHHSI, TaK 1 Ha

rrpuMep, rrepHOJl rronypacrraaa - r ... r. JlnH H30TOII8 
261 

105 COCTaBnReT IIO 

-1 2 
HarnHM oueHKaM oT 10 ao 10 ceK. (aarrpeT, ooycnoeneHHbiA Heq~THbiM 

2 5 
qHCnOM IIpOTOHOB1 •JO - 10 ) 1 B TO BpeMH K8K O)I{H}laeMblft rrepHOJl a -pac-

-1 
II8Jl8 3TOI'O )l{e HJlpa MO)I{eT H8XOJlHTbCH B rrpeaenax OT 10 JlO 10 CeK, 

. 3TH OU9HKH 1 6eaycnOBH0 1 HBnSI~TCSI BeCbM8 IIpl!onH)I{eHHbiMH1 OJlH8KO OHH 

rroaeonHnH rrpearronO)I{HTb, qTo oopaay~ruHecSI B peaKUHRX 
248 Am ( 22 Ne , 

265-"' xn) 05 H30TOIIbt HOBOI'O 3neMeHT8 HapSIJlY C a -paCII8JlOM MOI'YT 

HCIIb!TbiB8Tb CIIOHT8HHOe aeneHHe, 

MeTOJl H801I~JleHHSI 1 OCHOB8HHbiil: H8 per·JlCTpaUHH OCKOnKOB CIIOHT8H

HOI'O aeneHHSI 1 oonaaaeT 3HaqHTenbHO oonee Bb!COKOH qyBCTBHTenbHOCTb~ 

IIO Cp8BH9HH~ C MeTOJlBMH perHCTpaUHH a -HanyqeHHSI, YcnOBHSI OTHOCH

TenbHO qJOHa JlnSI CIIOHT8HHOI'O JleneHHSI cyruecTB9HHO nyqrue, IIOCKOnbKY 

H3 flonblliHHCTB8 rroooqHbiX IIpOJlyKTOB SIJlepHbiX peaKUHil: nHllib orpaHHqeHHOe 

qlfcno H30TOIIOB HCIIhlThlBSeT CIIOHT8HHOe }leneHHe, 

flpHHHM8H BO BHHMBHHe BCe CK838HHOe Bbllli9 1 Mbl B OKTSIOpe 1969 I'O-

JlB IIOCTfiBHnH 3KCII9pHMGHTbl IIO IIOHCK8M CIIOHT8HHOI'O JleneHHSI H30TOIIOB 

105-ro sneMenTa. 

MeTOL!HKa 3KCII.!lJlll~ 

3KciiepHMeHThl IIpOBOaHnHCb Ha yCT8HOBKe 1 CXeMBTHqecKH IIOK838HHOft 

1!11 p11c, ) • flyqoK YCKOpGHHbiX HOHOB <jloKyCHpOBanCSI L!BYMSI rrapaMH KBaJlpy

fiOJlbllbiX 1111113 H IIOT!i11li1fl Ha BXOL! K8Mepbi1 OTL!eneHHOil: OT B8KYYMHOI'O OO'he-

4 

M8 ycKopHTenSI an~MHHHeBoft cjlonbroft TOntDHHOft 15 MKM, 3a BXOJlHbiM OK

HOM K8M9pbl IIOMemanaCb MHllieHb1 H3I'OTOBneHH8SI B BH}le CnOSI TOniUHHOft 

2 2 
"' 1 MI'/CM H IInOIIl8Jlb~ "' 4,5 CM , H8HeCeHHOI'O H8 7 MKM an~MHHHe-

BY~ IIOJlnO)I{KY• MHrneHb IIOMemanaCb B MeJlHY~ K8CCeTy-perneTKy 1 oxna)I{

JlaeMy~ BOJlOft ( rrpoapaqHQCTb perneTKH 73%) • .QnSI JlOIIOnHHTenbHOI'O oxna)I{Jle-

HHSI MHrneHH aecb oo'heM xaMepbi aanonHSinCSI He ao aaaneHHSI 40 Top. 

8 OIIbiT8X HCIIOI1b30B8nHCb MHllieHH H3 
28 5 U ( 

285 
H30TOIIo COCTaB: U -89,8%, 

234 U- 1,3%), 
289 Pu (99,6%), 248 Am (HaoToll. cocTaa:

248 Am- 97%, 

241 Am - 3%) H HOHbi 
16 0 , 18 0 , 20 Ne , 22Ne c MaKCHManbHbiMH 3HeprHSI

MH 135, 1201 192 H 175 Msa COOTBeTCTBeHHOo 3HeprHSI qaCTHU B8pbHpOBa

naCb C IIOMOllib~ an~MHHH9Bb!X IIOI'nOTHTeneft, IIOMeiUeHHbiX B CII9UH8nbHOft 

xacceTe Me)I{JlY BXOJlHOft cjlonbroft H MHlli9Hb~. 3HepreTHqeCKHA paaopoc HOHOB 

B HHTepaane 3HeprHA OT 5 M3B/HyKnOH JlO MaKCHManbHOft He IIp9Bbllli811 

0 
2 Msa. YrnoaaSI pacxoJlHMOCTb rryqxa obtna "' 1 • Ha axoae xaMepbi pac-

rronaranocb crreuHanbHoe ycTpoftcTao, KOHTponHpy~mee pacrrpeaeneHHe rrnoT

HOCTH IIOTOK8 HOHOB1 IT8Jl8~Illero Ha MHlli9Hbo MHTeHCHBHOCTb IIOTOK8 HOHOB1 

12 
rrpoxOJlSilliero qepea MHrneHb, cocTaBnSina a cpeaHeM 5,10 qacTHu/ceK, 

B 3KcrrepHMeHTax c 
20

'
22 Ne, rae Tpeooeanocb ToqHoe aHaqeHHe 

HHTerpanbHOI'O IIOTOK8 qaCTHU 1 IIOCneJlUHft OIIpeaensrnCSI IIO H8B9Jl9HHOft 
! 

y -pallH08KTHBHOCTH OT pacrraaa 75 Se ( T Y2 = 120,4 JlHSI, E = 121, 
/3/ 2 y 

136, 265, 280, 401 K3B ) 1 oopaay~IUei'OCSI II pH B38HMO}leftCTBHH HOHOB 

75 
H90H8 c HHKeneeoA neHTOft - coopHHKOM. 3aBHCHMOCTb BbiXOJl8 Se OT 

3HeprHH HOHOB H3MepS1n8Cb B OTJlenbHOM OIIbiT9 ( CM. pHCo 2) • 

Hapa OTJl8qH 1 oopaay~IUH9CSI B peaKUHH 1 IIOII8Jl8nH H8 COOpHHK B BHJle 

"'5ecKoHeqHoA" Ni - neHTbi anHHoA 8 M, rnHpHHoA 25 MM H TOniUHHOA 

0,05 MM 1 JlBH)I{yiUeftCSI C IIOCTOSIHHOft CKOpOCTb~. Baonb neHTbl pacrronara

nHCb 105 Jl9T9KTOpOB OCKOnKOB JleneHHSI1 IIpHI'OTOBneHHbiX H3 cjloc<jlaTHOI'O 

2 
CTeKna B BH}le IInaCTHHOK paaMepOM 60 X 35 MM ; scjlcjleKTHBHOCTb perHCT-

/4/ 
p8UHH OCKOnKOB }leneHHSI COCTaBnSieT 95% • YyBCTBHT911bHOCTb MeTOJlHKH 
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6bma TaKoA, 'ITO nossneHHe oaaoro TpeKa aa aeTeKTopax aa speMH onbiTa 

(30-50 '18C.) COOTB9TCTBOBano C9'19HHID 00p830B8HHSI CIIOHTSHHO aensmerOCSI 

-86 2 
Hany'laTenH ~2.10 CM o B CBSI3H C TeM 1 'ITO npH oony'leHHH MHmeHH B03-

HHKB9T HHT9HCHBHhlft flOTOK HeftTpOHOB1 B yCT8HOBKe HCnonb30B8nHCb MBTe

-8 
pHanbi C MHHHManbHbiM COJl9pX<8HH9M ypaHa H TOpHSI "' 10 r/r. 8 KOHT-

ponbHblX aKcnepHMeHTax obinO ycTaHosneao, 'ITO yposeHb «floaa cooTBeT-

-86 2 
CTByeT C9'19HHIO < 5.10 CM o 

TaKHM oopaaoM, c noMOIDbiO Jl8HHOA YCT8HOBKH MOX<HO ObinO H8Jl9X<-

HO 3aperHCTpHpOB8Tb OCKOnKH CIIOHT8HHOrO aeneHHSI H30TOIIO~ 105-ro aneMeH-

H8 ( 22 )261260.. 
Ta, o6pa3yiOIDHXCH B peaKUHHX Am Ne , 4-5n ' !05, ecnH sepoHT-

HOCTb cnoaTaaaoro aeneHHH ans 9THX saep no oTHomeHHIO K a -pacnaay 

> 0,01 H nepHOJl nonypacnaaa r ~ >_ 0,05 ceK. -

npH HCCn9JlOB8HHH 38KOHOM9pHOCTeft o6pa30B8HHSI CIIOHTaHHO Jl9nH

IDHXCSI H30TOIIOB B HJlepHbiX peaKUHSIX H900XOJlHMO Ob!n01 KaK 9TO oyaeT 

cneJlOBaTb H3 JlanbHeftwero1 onpeaenHTb 3aBHCHMOCTb C9'19HHSI BbiHYX<Jl9HHOrO 

286 248 22 
aeneHHH U H Am oT aaeprHH HOHOB Ne • 3KcnepHMeHTanbHOe 

ycTpOftCTBO JlnH 9THX H3MepeHHft CX9M8TH'I9CKH npeJlCTaBneHO Ha pHCo 2. 

-. 
~cne pHMeHTanbHbie pe3ynbTaTbi 

248 
B nepBOM Oflb!Te MHW9Hb H3 Am oony'lanacb B T9'19HHe 70 'laC. 

HOHaMH 
22 Ne c aaeprHeA 114 Mas. CKopoCTb JlBHX<9HHH neHTbi Obina 

BbiopaHa paBHOA 78 CM/ CeK 1 H 9TO no3BOnHnO HaoniO.QaTb OCKOnKH .QeneHHSI 

BO BpeMeHHOM JlH8fl830H9 OT 0,05 JlO 1 0 CeK. Pe3ynbT8Tbl 9KCnepHM9HTa 

npeacTaaneHbl H8 pHC. 3. KopOTKO)i{HBymHA H3ny'laTenb OCKOnKOB CIIOH-

TBHHoro .QeneHHSI C r ~ = 0,014 C9K HBnHeTCSI H3B9CTHbiM H30M9pOM 

242m 248 22 28 242m 
Am, KOTOpbiA o6pa3yeTCH B peaKUHH Am ( Ne , Ne) Am. 

Hapsay c aTHM ObinH aaperHcTpHpoBaHbi 58 cny'laes pacnaaa 6onee .Qonro-

X<Hsymero HaoTona, r ~"' 2 ceK. BbiXOil HOBbiX cnoHTaaao aensmHxcs 

-34 2 
"' 2.10 CM o HJlep COOTB9TCTByeT C9'19HHIO 

6 

~I 
:1 

.QnH Hll9HTH$HK8UHH 8TOMHOrO HOMepa HOBOrO H30TOIIa1 HCflb!Tb!BBIO-

mero cnoHTaHHoe aeneaHe c r )} "' 2 ceK, npoBOJlHnHCb aKcnepHMeHTbi, 

H900XOJlHMOCTb IIOCTBHOBKH KOTOpb!X Obin8 ooycnoaneHa cneJlyiOLUHMH OOCTO

SITenbCTBaMHo 

8 H8CTOSIID99 Bp9MSI H3B9CTHO MHOrO CflOHT8HHO aenHIDHXCSI H30Me-

-8 -2 /5/ 
poe B oonacTH U- Cm c nepHo.QaMH nonypacnaaa OT 10 ao 10 ceK • 

8 HaWeM cny'lae TaKHe S!Jlpa MoryT oopa30Bb!B8TbCSI C OTHOCHTenbHO OOnb-

/6/ 
woft BepOSITHOCTbiO B peaKUHSIX MHOroHyKnOHHOrO OOM9Ha ( CM., HanpH-

Mep1 BbiXOJl 242 m Am , pHc. 3). HeooxollHMO BbiHCHHTb1 ae HBnHeTcH nH 

aaoniO.Q89MbiA HOB.b!A H3ny'laTenb OCKOnKOB CflOHTaHHoro .QeneHH.H npe.QCTaBH

TeneM 9TOft oonaCTH S!Jlep. KaK oyJleT IIOK838HO HHX<e1 OTBeT Ha 9TOT BO

npoc MOX<eT ObiTb nony'leH H3 yrnOBbiX pacnpeaeneHHA .Hilep OTilB'IH. 

Henba.H obmo HCKniO'IHTb TaKX<e, 'ITO cnoaTaaaoe .QeneaHe c r )}"' 2 ceK 

HCIIb!Tb!BaeT H9H3B9CTHbiA H30TOn C 8TOMHb!M HOMepoM 102, 103 HnH 104, 

oopaayiOmHAC.H B peaKUHH c Bbin9TOM 38pS!X<9HHOA '18CTHUbi. B 9TOM cny'lae 

B03MOX<9H HHOft M9T0Jl aHanH381 OCHOBaHHbiA Ha H3y'leHHH p8JlH08KTHBHbiX 

CBOftCTB H30TOIIOB 9THX aneMeHTOB H M9X8HH3M8 S!Jl9pHb!X pe8KUHA1 IlpHBO

JlSIIDHX K HX 00p830B8HH~. 

HaKoHeu, ecnu cnoHTa.Haoe .QeneaHe c T Y! "' 2 CeK OTiiOCHTC.H 
2 248 

K OllHOMY H3 H30TOIIOB 105-ro aneMeHT8 1 TO nocne.QHHA IIpH o6ny'I9HHH Am 
22 

HoHaMH Ne MoX<eT ObiTb rrony'leH TonbKO a peaKUHH rronHoro cnH.HHHH 

266 10 
C 00p830B8HH9M B030YX<Il9HHOrO COCT8BHOI'O SI.Qpa 5 H rrocneJlyiOUIHM 

HcrrapeaHeM aeATpoaos. XapaKTepaoa oco6eaaocTbiO aToA peaKUHH ssn.HeTC.H 

38BHCHMOCTb Bb!X0Jl8 H30TOII8 OT 9HeprHH B030YX<Jl9HH.H COCTBBHOI'O SI.Qpa. 

noaTOMy H3MepeHHe $yHKUHH B030YX<.QeHH.H CIIOHTBHHO .QensmerOCSI IlpOilYKTa 

C r "'2 CeK MOX<eT cnyX<HTb JlOIIOnHHTenbHb!M H He38BHCHMbiM MeTOJlOM 
)} 

ero H.Q9HTH~HK8UHHo 
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Mccnenoaauue aaxouoMepuocTeA o6paaoaauua cnoHTAHHQ 

Llenameroca uaoTona c r l1! .. 2 cex 

1) YrnoBbie pacnpeaeneuua aaep OTllA'IH 

B peaxuuax c o6paaoaauueM KoMnayua-aapa u nocneay~IIlHM ucnape

HHeM .ueATpouoa yrnoaoe pacnpea.eneuue aaep OTllA'IH HMeeT ocTpbiA Maxcu-
17 8/ 

MYM npu MADbiX yrnax ' • B npoueccax MHorouyxnou.uoro o6Meua ( xaaau-

ynpyroe paccea.uue) aapa OTllA'IH HMe~T s.Ha'IHTenbHY~ nonepequy~ coc

TaBna~my~ HMnynbca, 'ITO npHBOllHT K cymeCTBe.HHOMy yBeDH'IeHH~ yrDOBOH 

aucnepcuu u cMemeuu~ MaxcuMyMa yrnoaoro pacnpeaene.uua B cTopouy 
/9/ ' 

rop83ll0 60DbiilHX yrDOB , 8TH 06CTOHTeDbCTB8 MOr'yT 6b!Tb HCnODb30B8Hbl 

npH HlleHTH!f>HKAUHH HOBOr'O H30Tona, HCDb!TbiBa~mero CnOHTAHHOe aeneHHe 

c r Y:! .. 2 cex, 

C noMOIIlb~ ycTauoaxu, npeacTaBneuuoa ua puc. 1, Mo>Kuo H3MepaTb 

H.HTerpaDbHb!e yrnOBbie pacnpeaeneHHB, H3MeHHH CTeneHb KODDHMAUHH Bbi

neTa~IIlHX H3 MHrneuu Hllep OTllA'IH. Ha puc. 4 noxaaaHbi H.HTerpanbHbie yrno

Bbte pacnpeaene.HHH Hllep OTllA'IH llDH peaxuua c o6paaoaauueM cocTaBuoro 

Hllpa (cnnOillHAH KpHBAH) H peaKUHH MHOr'OHYKDOH.HOr'O 06MeHa (381llTpHXOBa.H

H8H•.o6naCTb). KpHBbie nocTpoeHbi ua oc.uoae axcnepuMe.HTanbHbiX aaHHbiX, 

6 197 208 28~ 288,. 289 242 nony'leHHbiX npu o ny'leHHH Au , Pb , U , u , Pu , Pu 
18 O 22N /10,11/ 

HOHAMH H e 

AuanorH'IHbie H3Mepe.HHH 6biDH npoaeaeHbi uaMH llDH peaxuuu 
22 /12/ 

+ Ne • Me*llY MHrneub~, aaxn~'leuuoa B Meany~ ceTxy, 

248 Am+ 

TODIIlH.HOH 
8 8 O = J MM1 C llHAMeTpOM OTBepCTHH d = 2 MM ( k O = _o_ 
d 

= 0,5), 

H C60pHHKOM Hllep 0Tll8'1H 

uoa 8 = 4 MM ( k 1 

noMemancH 
8 0 +8 

d 

llOnon.HHTenbHb!H KODDHMATOp TODIIlH

= 2,5) H H3MepHDCH Bb!XOll CiroH-

wk 
llmr H30TOD8 C T Y:! '" 2 CeK 6biD8 DODY'IbHa BeDH'IHHa r =0,4 7:!:.,.0, 10, 

ko 
11s STHX pesynbTATOB cneayeT, 'ITO H86D~llaeMb!H H3Dy'laTeDb OCKODKOB 

cnOHT8HHOr'O aeneHHH C TY:! '" 2 CeK He HBDHeTCH npOllYKTOM peaKUHH MHO

roHyKDOHHbiX nepeaaq H noaToMy He MO)KeT 6biTb OT.Heceu K o6nacTH cnou

TAHHO lleDHIIlHXCH H30MepoB, 

2) Auanus peaxuua c ucnycxauueM 38pH)KeH.Hb!X 

'18CTHU 

MaaecTHO, 'ITO MapHllY c peaKUHHMH, HllYIIlHMH qepea cocTaBMoe Hllpo, 

22 ) 22 22 B03MO)I{Hbi TAK*e npHMbte npoueccbi Tuna( Ne, pxn ,( Ne, a xn),\ Ne;a,pxn), 

B pe3yDbT8Te KOTOpb!X 6yllyT o6p830Bb!B8TbCH H30TOnbi 104-ro, 103-ro 

H 102-ro aneMeHTOB, 8TH llB8 Knacca peaKUHH He MoryT 6b!Tb llOCTATO'IHO 

.HaJle)KHO paaaeneHbl C noMOIIlb~ KODDHMAUHOHHOr'O MeTOllA, OCHOBA.HHOr'O Ha 

pa3DH'IHH HHTerpanbHbiX yrnOBb!X pacnpeaeneHHH Hllep 0Tll8'1H, OoaToMy Mb! 

paCCMOTpHM 6onee noapo6HO CBOHCTB8 H30TOnOB C Z < 105 H BepoHT-

243 22 N 
HOCTb HX o6pasoBaHHH npu o6ny'leHHH Am HOHBMH e 

Ill 12/ 
113 axcnepuMeHTADb.HbiX ll8HHbiX, nony'leHHbiX HAMH ' , H peaynb-

/13/ 
T8TOB pa60Tbl no HCCDellOBAHH~ peaKUHH 

238 U ( 20Ne ,pn) 256 Md, 

238 U( 22 Ne, p 3 n) 256Md, 

288U(22Ne ,4n)256102, 

2 4 1 Am ( 16 0, p 4 n ) 2 ~ 2 102 ' 

239 Pu ( 180,5n)252 102 

cneayeT, 'ITO OTHOilleHHe ceqe}{HH 
a(HI,pxn) 

a (HI, 4-5n) 

!' 

< 0,02 rrpu acex sua-

'leHHHX X ~ J, ecnH SHeprHH 6oM68pllHpy~IIlHX '18CTHU COOTBeTCTByeT 

TaHHO aenHmuxcH npoayKToB llDH k 0 = 0,5 u k 
1 

= 2,5. llnH uaoMepa f· MaKCHMyMy li>YHKUHii aoa6y*lleHHH peaxuHA (HI , 4-5 n ) . CneayeT oTMe-

242mA ( 0014 ) Wk 6 243 22 m T 11 = t CeK OTHOilleHHe Bb!XOllOB --.::J.. =0 18+0 02 THTb T8K)Ke, 'ITO npH 0 ny'leHHH Am HOHAMH Ne He Ha6n~ll8D0Cb 
12 w • -· ' ko 

'ITO xoporno cornacyeTCH c O)I{HJlaeMbiM 3.Ha'leHHeM aToft aenH'IH.Hbi llDH peax- " 

UHH nepeaa'IH HYKDO.Ha 
248 

Am ( 
22 

Ne • 28 Ne ) 242 mAm ( CM, puc. 4). 

9 
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I ttl 
o6pasosaHH·SI KypqaTOBHSI c H3BecTHbiM nepHOJlOM nonypacnaaa r Y2 =O,lceK • 

3To nossonHno oueHHTb ceqeHHSI 
-35 2 

243 22 269 260 
peaKUHft Am [ Ne ,p (3-4)n] ' 104: 

OHH M9Hblll9 '19M 5,10 CM 0 

BepoHTHOCTb npoueccos c HcnycKaHHeM a -qacTHU Hccneaosanacb 

1141 
HaMH, a TaK:)K9 B pa6oTe Ha npHMepax peaKUHft 

243 Am ( 18 O, an) 256 Md, 

239 
Pu( 

20
Ne, a3n)

262 
102, 

238 U ( 22 N 
4 

) 262 I 141 
e • a n Fm • 

I1s conocTasneHHSI STHX pe3ynbTaTOB C JlaHHbiMH no "'C9'19HHSIM COOTB9TCTBylO-

IIIHX peaKuHA (HI, 5 n ) MOMHO CJlenaTb cneJlylOIIIHft BbiBOJlo 0THOlli9HHe 

a~HI,a4n) 

a(HI,5n) 

B MaKCHMyMaX clJyHKUHft B030yMJl9HHSI paBHO "' 10; H3-

MepeHHaSI HaMH senH'IHHa 

uHil: (HI, an) noao6Hoe 

a(HI,a3n) 

a(HI,5n) 
OTHOllleHHe yMe 

6nH3Ka K eaHHHue, a anH peaK

-3 
M9Hblll9 '19M 10 • 

TaKHM o6pa30M1 C OTHOCHTenbHO OOnblliOft BepOSITHOCTblO HJlyT peaK-

22 
UHH THna ( Ne , a xn ) npH x = 3,4,5, 0HH npHBOJlSIT K o6pa30BaHHlO 

H30Tonos· -10 3-ro aneMeHTa, cno·HTaHHoe aeneHHe KOTopbiX ae Hccneaoaa

nocb, B CBSI3H c aTHM HaMH ObinH nocTasneHbi npHMbie aKcnepHMeHTbi no 

onpeaeneHHlO napuHanoHhlX nepHoaos nonypacnaaa anH cnoaTaaaoro aeneHHSI 

266 267 243 18 
H30Tonos 103 H 1_03 • ilpH o6ny'leHHH Am HOHaMH 0 

c aaeprHeft 95 Mas MOMHO ObinO oaHospeMeHHO HccneaosaTb cnoaTaHaoe ae-
243 ( 18 267 256. 

neHHe asyx H30Tonos1 o6pa3ylOIIIHXCSI B peaKUHSIX Am 0, 4-5n) ' 103. 
-32 2 1151 

CeqeHHSI STHX peaKUHft H3B9CTHbl H COCTaBnSilOT "' 3,10 CM , B Te'le-

HHe 15-qacosoro o6nyqeHHSI He ObinO 3aperHCTpHpOBaHO HH OJlHOrO OCKOnKa 
-35 2 

CllOHTaHHOro aeneHHSI1 H STO 03Ha'laeT1 'ITO a < 1 0 CM , ilpHHHMaSI 
... r. 

BO BHHMaHHe H3B9CTHbi9 3Ha'leHHSI Bp9M9HH *H3HH STHX H30TOnOB OTHOCH-

TenbHO a -pacnaaa ( r Y2 "' 35 C9K JlnSI OOOHX H30Tonos), MOMHO yKa-

10 

:•• ~~) 
: :,j~~ 

,"ll· ' ' •,' 

' .. ~ .. [ '.,' 

t: 
·:,,, 
'i 

•'. 

" 

4 
' ' 

~· 

saTb HHMHlOlO rpaHHUy nepHOJla rronypacrraaa 110 OTHOlli9HHlO K CnOHTaHHOMy 
5 256,257 248 ;a2 

aeneHHl01 r ... r. > 10 ceK JlnH 103. PeaKUHH Aml Ne,a (2-3) 0 ] 

OYJlYT npHBOJlHTb K o6pa30BaHHlO 6onee TSIMenbiX H30TOI10B 103-ro aneMeH

Ta C MaCCOBbiMH 'IHCnaMH 258 H 259, CBOftCTBa KOTOpb!X H9H3B9CTHbi, Oa-
268 

HaKo Tpynao rrpearronaraTb, 'ITO He'I~THo-aeq~THbiA H3oTon 103 6yaeT 

HCnbiTbiBaTb cnoHTaHHoe aeneaHe c rrepHOJlOM nonypacnaaa "' 2 CeK, 

ManosepOSITHO TaKMe, 'ITO npH ao6asneHHH asyx Heli:TpoHoB K SI.Jlpy 
257

103 rrepH 

5 
o.n cnoaTaHHoro aeneHHSI MoMeT H3MeHHTbCSI 6onee qeM a 10 pas. K To-

243 22 269 
My Me sepoHTHOCTb peaKUHH Am ( Ne , a 2 n) 103 KaK yKa-

3biBanocb Bbillle 1 O'I9Hb Mana. 

TaKHM o6pa30M 1 HaOnlOJl89Mblft HaMH HOBb!l!: H3ny'laTenb OCKOnKOB 

cnoHTaaaoro aeneHHSI c r Y2 "' 2 ceK He MO}KeT ObiTb H30TonoM 103-ro 

aneMeHTa. 

ilpH SHeprHH HOHOB 
22 22 

Ne-115 Mas ce'leHHSI peaKUHi1: ( Ne,apxn) 

qpe3Bbi'Iail:Ho Manbi, K TOMY Me rrpH scex x > 2 o6pasy10TCS1 xopolllo 

H3Y'I9HHbl9 H30TOnbi 102-ro aneMeHTa 1 HH O.llHHM H3 KOTOpbiX He MOM9T Ob!Tb 

o6~SJ:caeao aa6n10.naeMoe crroHTaHHoe aeneaHe, 

PaccMaTpHBaH B cosoKyrraoCTH nony'leHHbie .naHHbie, Mbi npHXO.IlHM 

243 A 2a 
K saKnlO'IeHHlO o TOM 1 'ITO Ha6nlO.naeMbiA B peaKUHH m + Ne rrpoayKT, 

HCnbiTbiBalOIIIHft CnOHT8HH09 aeneHHe C nepHOJlOM rronypacrra.na OKOnO JlBYX 

C9KYH.Il1 SIBnSieTCSI H30TOIIOM 105-ro aneMeHTa, 

3) Jli3MepeHH9 clJyHKUHH B030YMJl9HHSI 

B peaKUHH rronHoro cnHSIHHSI 1 cornacHo cTaTHCTH'IecKoft Mo.nenH, saBH

CHMOCTb BepOS!THOCTH OOp830BaHHSI H30TOI18 C .Jl8HHbiM MaCCOBbiM 'IHCnOM OT 

aHeprHH B030YMJl9HHSI COCTaBHOrO Hllpa HMeeT xapaKT9pHbiil: BHJl, 6nH3KHft 

1161 
K pacrrpeaeneHHlO faycca • 3apSI.n 1 Macca H aHeprHH sos6yMJl9HHSI coc-

T8BHOrO S!Jlpa XOpOlliO OIIpe.neneHbi, 110:9TOMY 110nOM9HHe MaKCHMyMa H lliHpH

Ha KpHBOi1: B030YM.Jl9HHSI CBHJl9TenbCTBYlOT 0 KOnH'I9CTB9 HCilapHBlliHXCSI HeftTp 

HOB, a, cneJlOBaTenbHO, H 0 MaCCOBOM 'IHCne KOH9'1HOrO 11pOJlyKTa, TaKaS! 

11 



CHTY8UHH HM99T MeCTO ang HeaenRWRXCH Haep, B aameM cny~ae R3-38 

Bb!COKOI'O KynOHOBCKOI'O 6apbepa pe8KURR R 6onbWOll aenRMOCTR COCT8BHO

ro gapa ( r n 1r r<<1) (jlyHKURR B036y)l{a9HRH MOryT 6b!Tb 3H8~RTenbHO 

HCK8)1{9Hhlo 

Ce~eHRe peaKURR C RCI18P9HR9M X Hefl:TpOHOB RMeeT BRa 

a c (E) p X (E) (Fn I r r ) : a 
xn 

rae a c (E) - ce~eaRe o6paaoBaHRH cocTaBaoro Rapa, P x (E) - BepoRT-

HOCTb HCI18p9HRH X Hefl:TpOHOB RapoM C H8~anbHOll 9HeprRefl: B036y)l{-

aeHRH E 1 ( f n ) - OTHOW9HR9 Hefl:TpOHHOll R aenRTenbHOll WRpRH 1 yc-
rr 

peaaeaaoe no aefl:TpOHHoMy KaCKaay. 

,Ung TH)I{9nhiX Haep ( r I r r "' 0,01) ce~eHRe o6pa30B8HRH COCTaBaoro 
n /17/ 

gapa rrpaKTR~ecKR coBrraaaeT c ce~eaReM aeneHRH a (E), a 
r c 

(E) 

BenH'iHH8 p (E) M0)1{9T 6b!Tb rrony-qeaa pac~~THhiM IIyTeM, ecnR R3B9CT-
x r 

Hhl T9MIIepaTypa Rapa R 9HeprRR CBH3R Hefl:TpOHOB, 0THOW9HRe r n B 06-

/17/ r 
naCTR TH)I{9nh!X Raep, KaK 6binO IIOK838HO B pa6oTe 1 cna6o 38BRCRT OT 

9HeprRR B036y)l{aeHRH R C yaoBneTBOpRTenbHOfl: CT91I9HbiD TO'iHOCTR M0)1{9T 

6hiTb orrpeaeneHO H8 OCHOBe R3B9CTHbiX aKCIIe pRM9HT8nbHbiX aaHHb!Xo 

ilnH cpaBHeHRH aKcrrepRMeHTanbHbiX R pac'i~THbiX aaBRCRMOCTefl: a xn (E) 
285 ( 22 ) 252 

6hma R3Mepeaa (jlyHKURH Boa6y~eHRH peaKURR U Ne; 5n 102 • 
252 /11 18/ 

CBOHCTB8 R30TOII8 102 XOpOWO R3B9CTHbi: cornaCHO 
1 

OH RMeeT 

rrepHoa rronypacrraaa 2,4~0,2 ceK R rrpHMepao B 1/3 aone cny~aeB pacrraaa 

HC!Ib!Tb!B89T CIIOHT8HHOe aeneHRe, 11aMepeHH8H (jlyHKURH BOa6y)l{aeHRH rrpea

CTaBneHa Ha pHC, 5, Ha aTOM )1{9 pRCyHKe IIOK838H8 aHepreTH'i9CK8H 38BRCR

MOCTb C9'i9HHH aeneHHst 
285 U HOH8MR 22 Ne , <f>yHKUHH a r (E) H8XOaHT-

/19/ 
CH B XOpOWeM COI'n8CHH C R3B9CTllblMR p8C'i~T8MR H aKCIIepHM9flT8nb-

/20/ 
HbiMH aaHHbiMH pa60Tbl , 3KCII9pHM9HT8nbHbl9 peaynbT8Tbl1 rrony~eHHbie 

anH peaKURR 
23 5 u e2 

Ne '5n) 252 102 ' T8K )1{9 xopowo cornacyiDTCH 

c pac'i~Taott (jlyHKUHefl: Boa6y)l{aeHRH ( rryHKTHpHaH KpRBag). MaKCRMYM 

12 

',i,' :1 
I 

• i~ 
¥ 
l 

f 

~{ 
I 

'.1( 

(jlyHKUHH B036y~eHRH H8XOaRTCH II pH aHepi'HH ROHOB 117 M aB R CMemeH 

x/ 
oTHOCRTenbHO KynoaoBcKoro 6apbepa peaKUHH aa 14 Mae, Ce~eHHe 

) 
-32 2 

B M8KCRMyMe COCTaBnH9T ( 1,5~0,3 ,10 CM anH B9TBR CIIOHT8HHOI'O aene-

HRHo llJHpHH8 KpHBOll Ha rronyBb!COTe p8BH8 11 M 98, 

/21/ 
B rrocneayiDWRX aKcrrepRMeHTax 6bma HaMepeHa aaepreTH'i9CKaH 

38BHCHMOCTb C9'i9HHH peaKUHH1 !IpHBQaHW9ll K o6pa30B8HHID HOBOI'O CIIOHTaH

HO aenHmerocH H3oTorra c r ~ "' 2 ceK, CKopocTb aBH)I{eHHH neHTbi, KaK 

R B rrpe~biaymeM O!Ib!T90 6bin8 Bb!6pafla paBHOfl: 28 CMfCeK, ~TO II03BOnHnO 

pei'HCTpHpOB8Tb OCKOnKH aeneHHH BO Bp9M9HHOM HHTepeane OT 0,15 ao 

28 ceK, 3KcrrepHMeHTanbHbie aaHHbie rrpeacTaeneHbi Ha pRe, 6, OyHKTHpHbiMH 

nHHHHMH IIOK838Hbl paC'i~THbl9 KpHBb!9 0 COOTB9TCTBYIDWH9 RCI18p9HHID 4 H 5 

aefl:TpOHOB H3 B036y~eHHOI'O COCT8BHOI'O Hapa 
265 105, 3aecb T8K)I{9 

' 243 • 22 
rroKaaaaa aaBHCRMOCTb ce~eHRH aeneHHH Am oT aaeprRR ROHOB Ne • 

MaKCHMyM !jlyHKURR eoa6y)l{aeHHH anH HaoTorra c r ~ "' 2 ceK HaxoaRTCH 

IIpR 9H9pi'RR HOHOB 117 Mae R CM9W9H OTHOCHT9nbHO KynOHOBCKOI'O 6apb

epa peaKURR Ha 11 Mae, llJHpRHa KpHBOfl: Ha rronyBb!COTe COCTaBnHeT 8Mae, 

XapaKTep (jlyHKURH Boa6y)l{aeHRH (pRe, 6) ceRaeTenbcTeyeT o TOM, 

~TO Ha6niDaaeMb!fl: HOBblfl: Rany~aTenb OCKOnKOB CIIOHT8HHOI'O aeneHRH o6pa-
l 

ayeTCH -qepea COCT8BH09 Hapo C IIOCneayiDWRM RCI18p9HH9M Hefl:TpOHOB R 1 

cneaoBaTenbHo, HMeeT aTOMHbiA HoMep 105, B peaKURH
248 Am ( 22Ne ,xn) 265 -,.105 

C H8H60nbwefl: BepoHTHOCTbiD 6yayT o6pa30BbiB8TbCH H30TO!Ibl 

C M8CCOfl: 260 H 261 (RcrrapeHHe H3 COCT8BHOI'O Hapa IIHTH RnR ~9Tb!pex 

aefl:TpOHOB), ilnH OIIpeaeneHHH M8CCOBOI'O 'iHCna H30TOII8 (r~ "' 2 ceK) 

Heo6xoaHMO RMeTb TO~Hbl9 3H8'i9HHH aaeprRfl: CBH3R HCII8pHIDWHXCH Hefl:Tp0-

HOB1 T8K K8K IIOn0)1{9HHH M8KCRMyMOB (jlyHKURfl: B036y~eHHH anH peaKUHfl: 

(
22

Ne; 4-5n) OTnR'i8IDTCH Ha BenH'iRHY 5 Mas, 0TcyTCTBHe TO'iHbiX 

x/ 
BenR~nHa KynoHoBCKoro 6apbepa peaKURR cooTBeTCTByeT aaeprRH 

ROHOB 22 Ne, IIpR KOTOpofl: C9'i9HH9 aeneHRH paBHO 0,01 6apH8, 

13 



3 aaqeaHfi Mace Rnep c Z = 105 aeHsoe*HO rrpHsonHT K aeKoTopofi aeorrpe

neneHHOCTH rrpH HaeHTH~HKaUHH Maccosoro qHcna H30Torra. BMecTe c TeM, 
.. /22,23/ 

eCJIH rrpHHSITb pacqeTHbie 3HaqeHHSI M8CC Raep 1 TO Ha OCHOBe aHanH3a 

aKcrrepHMeHTanbHbiX aaHHbiX ( rrono*eHHe MaKCHMyMa <jlyHKUHH B030Y*neHHSI 

OTHOCHTenhHO KynOHOBCKOrO oapbepa peaKUHH1 lliHpHHa KpHBOfi B030y~eHHS1) 

MO*Ho rrpenrronaraTb, qTo crroHTaaaoe neneaHe c 

K H30TOITY C MaCCOfi 261. 

T }2 ~ 2 CeK OTHOCHTCSI 

BbiXOa H30TOITa B MaKCH-MyMe <jlyHKUHH B030Y*neHHSI COOTBeTCTByeT 

) 
-34 2 

ceqeHH!O ( 5,0;!:_1 1 5 .10 CM 1 B TO BpeMSI KaK O*HaaeMoe ceqeHHe peaKUHH 

243 Am ( 22 Ne , 4 n) 
261 

105 cocTaBnReT, rro HalliHM oueHKaM,"'2.10-
33 

cM
2

• 

EcTeCTBeHHO rrpearronO*HTb 1 qTo OCHOBHbiM THITO~ pacnana 3TOrO H30TOrra 

RBnReTCSI a -pacnan ( r 
11 

~ 2 ceK), a napuHanbHbifi nepHon rronypacnana 
12a 

anSI CITOHTaHHOrO aeneHHSI B HeCKOnbKO pa3 oonbllle. 

05lllee qHcno OCKOnKOB1 saperHCTpHpoBaHHbiX rrpH H3MepeHHH <jlyHKUHH 

sos5y*neHHR, 5onee 300, HX BpeMeaaoe pacrrpeneneHHe rrpencTaBneao Ha 

pHc. 7. nepHon nonypacnana HsoTona 105-ro aneMeHTa paBeH 

KaK cneayeT H3 pHc. 7, aapRny c H3oTorroM, HMeJOIUHM 'li 

T = 1,8+0,6 ceK. 
lj., -

= 2 ceK, aa6n10-

naeTCSI o5pa30B8HHe H30TOITa 1 HCITb!TbiBaJOIUero CITOHT8HHOe neneHHe C Tli> 20ceK. 

3aBHCHMOCTb ceqeHHSI Oopa30BaHHSI H30TOrra CT!2> 20 CeK OT 3HeprHH HOHOB 
22 

Ne , KaK BHaHO H3 pHC. 8 1 OTJJHqHa OT <jlyHKUHH B030Y*neHHSI peaKUHH1 rrpo-

TeKaJOIIleil: C o5pa30BaHHeM COCTaBHOrO Rapa. DoaTOMy ecTeCTBeHHO rrpHHSITb 1 . 

qTo CITOHT8HHOe neneHHe C T }2 > 20 CeK HCITb!TbiBaeT H30TOIT C Z < 105. 

nocKOnbKY peaKUHH ( 22 Ne. px n) H e2 Ne. a pxn) MaJIOBepoSITHbi, 

a CBOHCTBa 256
•
267 103 H3BeCTHbi 1 MO*HO rrpenrronO*HTb 1 qTo T }2 ·> 20 C9K 

OTHOCHTCSI K H30TOITY 25 ~03, KOTOpbiH oopasyeTCSI B peaKUHH 

24 ~m( 2 ~e, a 3 n) 2 G8I03 • XapaKTep H3Mepennofi HaMH ~yHKUHH sos5y*neHHR 

peaKUHH 239Pu ( 20 Ne, a 3 n) 252 102 RBJIReTCSI norronHHTeni.HbiM rronTBep*-

nenHeM aToro rrpenrrono*eHHSI. 

14 

HaonJOnaeMbi:fi rrepHon rronypacrrana r Y2 > 20 ceK aon*eH obiTb OTHe-

258 0 ceH cKopee scero, K a -pacrrany H30Torra I 3, H aTo ne rrpoTHBope-
/24/ 

qHT CHCTeMaTHKe paaHOaKTHBHbiX CBOfiCTB Raep C Z = 103 • BMeCTe 

c TeM 
258 103 aapRny c a -pacnanoM B onpeneneaaofi none cnyqaes Mo*eT 

/24/ 
HCrrhiTbiBaTb aneKTpoHHbifi saxsaT ( Q {3 =-2,4 Mas ) , rrepexong B Hso-

Torr 2 58 102, KOTOpbifi CITOHTaHHO nenHTCSI. 

BbiBonhi 

l13 3KCrrepHM9HTanbHbiX aaHHhiX1 nonyqeHHbiX B HaCTOSIIUefi paooTe, 

MO*Ho cnenaTh cnenyJOlllHe BbtBoahi: 

1. DpH o5nyqeHHH 243 Am HoHaMH 22 Ne o5pasyeTCSI crroHTaHHO nenR-

IUHfiCSI HsoTon c nepHonoM nonypacnana T 1,8:!;.0,6 ceK. 
}2 

2. Hs naHHbiX rro yrnosoMy pacrrpeneneHHJO Raep oTnaqH H aaanHsa 

pe3yJibTaTOB KOHTpOnhHhlX 3KCrrepHMeHTOB cneayeT, qTo CITOHTaHHO nenSIIUHfi-

CSI H30TOIT C T }2 ~ 2 ceK HMeeT aTOMHblfi HOMep 105. 

3. XapaKTep <jlyHKUHH B030Y*neHHSI CBHaeTenbCTByeT 0 TOM 1 qTo Ha-

onJOaaeMbifi HsnyqaTenb ocKonKoB cnoHTaHHoro neneHHSI ( r Y2 ~ 2 ceK) 

oopasyeTCSI qepe3 COCTaBHOe Rapo C ITOCneayJOIUHM HCrrapeHHeM HefiTpOHOBo 3TO 
248 i 22 

RBnReTcR aesaBHCHMbiM nonTBep*neaHeM Toro, qTo B peaKUHH Am+ Ne 

cHHTe3HpoBaH aneMeHT c Z = 105. HaH5onee sepoRTHOe Maccosoe qHcno 

H30Torra HOBOrO sneMeHT8 261. 

4. BbiXOa CITOHTaHHO nenRIUerOCSI H30Torra 105-ro aneMeHTa COOTBeT
-34 2 

cTsyeT ceqeHHJO 5.10 eM • Mo*HO npe;:wonaraTb, qTo aToT H30Ton rrpeH-

MymecTBeHHo HCrrbiTbiBaeT a -pacnaa. 

5. llnR H30TOITOB 103-ro aneMeHTa C MaCCOBbiMH qHcna-
5 

MH 256 H 257 nepHon rronypacnana anR cnoHTaHHoro neneHHR r ~.r.> 10 ceK. 

6. CnoHTaaaoe neneHHe c r Y2 > 

ObiTb OO"bSICHeHo o5pasoBaHHeM H30Tona 

20 CeK 1 ITO BCefi BepOSITHOCTH 1 MO*eT 
258 248 A (22.., 3 ) 2D!I. 

103 B peaKUHH m Ne,a n 103. 
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3TOT Ji130TOI1 HapSI.OY C a -pacna.ooM MO)KeT Ji!CilbiTbiB8Tb aneKTpOHHblft 
258 38XB8T, qTO 11pHBO.QJi!T K o6pa30B8HJi!IO CI10HT8HHO .OellSIUierOCSI SI.Opa 102. 

ABTophi 6naro.oapHbi B.A. DpyHHY H A.r. DeMHHy 3a ueHHhie aaMeqaHHSI, 

K.A. faBpHnOBY 38 rrpHrOTOBneHHe MHIIIeaett, IO.B. nony6oSipHHOBY aa 6onb

IIIYIO IlOMOUlb rrpH Hana.oKe arrrrapaTypbi H rrpoBe.QeHHH OllbiTOB. 

M hi 6naro.oapHbi rpyrrrre aKcrrnyaTaUHH ycKopHTenSI rro.o pyKOBO.OCTBOM 

E.A. 3arepa, a TaK)Ke T.l1. Pbi6aKoBott, K.l1. MepKHHoft, A.B. Cepreesoft 

H f.f. EaHKOBOft aa 6onbiiiOft Tpy.o 110 IlpOCMOTpy .oeTeKTOpOB OCKOllKOB .oene-

HHSI. 
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PHc. 1. CxeMa aKcnepHMeHTanbHoA ycTaHOBKH ang perHcTp8UHH KopoTKO~
BymHx CllOHT8HHO aenHmHXCH gaep. 

PRe. 2. SKcnepHMeHTanbaoe ycTpof!:cTBo IJ.nH H3MepeHHH ce'leHHf!: BbiHylKJleH

ao.ro IJ.eneHHH THlKenbiMH HOH8MH. MoHHTOpHpOB8HHe ny'IK8 ocymeCTBnHnOCb 

no BbiXOIJ.Y paiJ.HOaKTHBHoro HaoTona 
24 Na 
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PHC, 3. PacnpeiJ.eneHHe no BpeMeHH OCKOnKOB cnOHT8HHOI'O IJ.eneHHH HIJ.ep, 

o6paay10mHXCH B peaKUHH 
1143 Am + 22 Ne npH aHeprHH HOHOB 114 Mas. 
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P~:~c. 4. Ha:TerpanhHhie yrnoBhie pacnpeaenea:H.sr .sraep OTJlB"iH, o6paayJOmHxc.sr 

a peaKuH.srx nona:oro cnH.sra:H.sr: 

O _ 197 A 
0 

(22 Ne, 4_ 50 ) 213,214 Ae , 

A· 238 16 248 v - U ( 0, 6 n) Fm , 

1::. 

0 

238 22 256 
U ( Ne , 4 n ) 102, 

239Pu(1B0, 5 n) 252102 , 

H B peaKUHHX MHOI'OHyKnOHHhiX rrepeaaq: 

V - 208 Ph( 22 Ne:8o) 212mPo' 

~ _ 242 Pu(22Ne, 22F) 242m! Am; 

\Vk 
K - CTerreHb KonnHMBUHH .sraep DTJl8"iH 0 --w-- - OTHOCHTenhHbi9 Bhl-

0,5 K 
XOJlhl ITPDilYKTOB peaKUHI\ an.sr pa3nH"ill:hii\ 3H8"i9ll:HA • tJepll:bl9 TO"iKH -

aKcnepHMea:TanhHhie aaHHhie an.sr npoayKTOB peaKUHH 
243 Am+ 22

Ne • ( •- an.sr 
H30Mepa 

242
m Am , • - Jln.H CITOHTBHHO aen.srmeroc.H H30TOIT8 C T%"' 2 ceK). 

20 

~ ~( 10 . ~~] 

1U 

1f 
1;--!+---4--
!--fJ 

l I' 

400 HO no 

±~025 

-~ 
~-- 40 

f30 140 450 
3HePr~ 1-tOHOB [roue) 

252 102 
PHc. 5. 3aBHCHMOCTb C9"i9HHH 00p830B8HHH H3DTOIT8 OT 3H9pl'I!II HO-

HOB22 Ne • DyHKTI!pHaH KpHBaH - pac'IeTHaH ¢yHKUH.H Boa6y>Kaea:H.sr peaKUHH 
23 5 ll { 22 Nc , 5 n) 252 102 • - aKcrrepnMeHTanhHhie aHa'IeHIIH. UlTpHx-nyHK

THpHaH KpHB8Sl ( rrpaBBSl ~Kana) - paC'IeTH8Sl 38BifCHMOCTb ce'IeHIHI aeneHH.H 
235 U OT 3HeprH~ HOHOB 22 J'llc ; 0 - 3KCITepnMeHTanbHhi9 3H<l'I(~HHH. 
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PRe. 6. 3aBHCHMOCTb ce~eHHR o6pa30B8HHR CITOHT8HHO aenRmerOCR H30TOIT8 

C T t; "' 2 CeK OT 9HeprHH HOHOB 
22 Ne • nyHKTHpHbl9 KpHBbi9 - pac~~THb!e 

'2 
QJYHKUHH aos6y)KJl9HHR peaKUHit 248 Am ( 22 Ne , 4 n) 261 105 H 

243 Am( 22 Ne ,5n) 260 105; e - aKcnepHMeHTanbHbie sHa~eHHR. lllTpHx-

rryHKTHpHaH KpHB8H (np8B8R lliKana) - p8C~~TH8H 38BHCHMOCTb Ce~eHHR Jlene-
243 A 22 

HHH m OT 9HeprHH HOHOB Ne; 0- 9KCnepHM9HT8nbHbi9 3H8~9HHRo 

22 

2, 
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PHCo 7. PacnpeaeneHHe ITO BP9M9HH OCKOnKOB CITOHT8HHoro ~eneHHH H}lep, 
24a 22 

o6pasyiOlliHXCH B peaKUHH Am+ Ne . npe}lCTaBneHbl cyMMapHbie Jl8HH 
22 

onbiToB, npoaeaeHHbiX rrpH pasnH~HbiX aaeprHRX HOHOB Ne • 
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PMC. 7. PacrrpeaeneHMe ITO BP9M9HM OCKOnKOB CIIOHT8HHoro 13;eneHHSI S!Jlep, 
24a 22 

o6pa3yroiUHXCSI B peaKUHH Am+ Ne . OpeacTaBneHbi cyMMapHbie JlaHHbie 

oiibiTOB, npoBe/leHHbiX npH pa3nH'IHbiX aHeprHSIX MOHOB 
22 Ne • 
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PHc. 8. 8HepreTHqecKaSI aaBHCHMOCTb BbiXOJla H3DTona c r ''- > 20 ceK 

) '~22 
(onpe)leneHH8SI no CITOHT8HHOMy Jl9n9HHID OT 8H9pi'HH HOHOB N~yHKTHpHaSI 
KpHBaSI - cpyHKUHS! soaoy)I(Jl9HHSI peaKuHH 248 Am( 22 Ne, 4n) 261105; 
IllTPHX-nyHKTHpHaSI KpHBaSI - ceqeHHe BbiHY)I{Jl9HHOI'O )leneHHSI 248Am HOHa-

22 A -
MH Ne • Ll - 8KCIT9pHM9HTanbHbl9 3H8'19HHSI BbiXOJla CITOHTaHHO JlenSII.Il9I'O-

CSI H30TOlla ( T ~~ > 20 CeK); 0- Jl8HHbl9 JlnSI H30TOlla 2 ~2 102, 
oopaayromeroCSI B peaKUHH 

289 Pue 0 
Ne 'a3n) 252 102. 
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