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Cuntre3 siaementa 105

I'. H. ®JIEPOB, I0. II. OTAHECAH, 0. B. JIOBAHOB, 10. A. JIA3BAPEB,

C. II. TPETHAKROBA, 1. B. ROJIECOB, B. M. I[IJIOTKO

B 1968 r. B JlaGoparopum sitepHBIX pearuii
ONAN 6pii TpoBeeHbl HKCIePUMEHTH ¢ T(eJIBI0
MOJyuUeHIA HOBOIO BJIeMEHTA C ATOMHBIM HOMe-
pom 105 [1].

Ipu obayuernnnm Am?*? yeropeHHBIMH MOHAMUI
Ne?? ¢ oueHb MaJbIM CeUYeHHeM Ha0J01al0ch
o6pasoBaHile KOPOTROKUBYIIUX W3TydaTesnei o-
gacrur ¢ sHeprueit 9,4—9,7 Mas. Opnnaro Ha oc-
HOBAHMI aHajJN3a CXeM pacmaja WH3BeCTHLIX o
Pajll0aKTHBHEIX s1/[ep ¢ HeYeTHBIM YHCIOM HYKJO-
HOB MOKHO HPEI0JNOKITh, UTO OCHOBHASA J0JIs
a-pacmaga usoTomoB ¢ Z = 105 mpuxomures Ha
B30y KIeHHBIe YPOBHU NouepHUX smep (Z = 103)
n gyTo HamboJee NHTEHCWBHDIC O-JIHHIH, IIPIIHAJS
aesxamue uzoromam 105260 u 105261, HY/KHO UCKal b
B DoJiee MArKoi yacTn a-cuertpa (£, < 9,1 Mash
K comxanennio, B uaTepBaa pHepruil 8,8—9 00 se
HOIATAIOT o-UACTUIHl H30TONOB (Z << 92), (16pa—
3yOMUXCcsA B peayibrare siTePHBIX peakituii Ha
MEKDOTIPAMECHX CBUHIA B MUIIEHINI3 aMepu-
mus [2]. Hoaromy, HeeMorps nHa D0abiFyo pabo-
Ty, IPOBEICHHYIO 10 OYHCTKE MIHIEHIF 0T CBUHILA,
aHaJIH3 HToil uYacTH CHeKTPA B, pabore [1] Goux
CUJIBHO 3aTpPy/HEeH. 3

Bumecre ¢ teMm ® cunTedy osieMenta 105 moskmo
HOJOMTH M € JAPYTrOMN\CTOPOHHI.

WsBecrro, 4To ¢ PECTOM mapaMerpa AeauMOCTH
7%/ A crabnabHOCTH AP 0 OTHOLIEHHWIO K CIOH-
TAHHOMY [leJeHTQ PE3KO yMeHbInaercs. Awuajm-
BUPYA UOCJERHHE) DKCICPUMEHTANBHEE [AHHEe
o WM3yueHuro, ¢BOIicTB sAmep ¢ Z, pasuniM 100,
102, 104, MQ/KHO MOJYyYNTh HpeJCTaBIeHIe 0 Bpe-
MeHU ARupA3ur u30tonos siaemMenta 105 orHocuTennh-
HO£TOHTaHHOTO feneHus. Tar, Hanpumep, nepuosx
noaypacnaga Ty aaa msoroma 105%6! cocrasaser,
no mamuMm oneHkaM, 10°1—10? cex (samper, o6y-
CJIOBIEHHBI HEUETHHIM YMCJIOM IIPOTOHOB, pPaBeH
npubausureasro 10°—10%), B To BpeMa Kar oKu-
TaeMblii TePHOJ o-PACcIajia dTOTO JKe SApPa MOKeT
maxoqurhesa B uwpegenax 1071—10 cek. Iru onen-
Ki, GesyenoBHO spechMa npubIn;KeHHbIe, OfHAKO
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OHMl  TO3BOJMIA TPeANoJONMBy uTo ofpasyio-
mueca B pearnusax Am*#(Nef?| xn)105265-* ja0-
TOLbI HOBOTO 3JIeMeHIa Hapsiy ¢ o-pacmagom
MOTYT HCIBITHBATEL JGIOHTAHHO® [leseHie.
Meron maGmonennsg, YocroBanumi Ha perucrpa-
IMH OCKOJIKOB CHOHTAHHOTO JeJeHus, ofJagaer
BHAYATEJNHHO GANES” BEICOKOH TYBCTBHTOTBHOCTBIO
110 CPaBHEHIHQ €, MeTOgaMil PerHCTPATHI ¢-H3.Iy-
uenus. 1P perucrpamun cnonTaEHOrO eseHms
oroBEIe (NCHOBUSA CymmECTBONHO JyUme, TOCKOTb-
Ky n3 GONLMUHCTBA TOGOUHBIX TIPOYKTOB Aanep-
HEIX4DOaKIuil JTHIIb OrpaHWYeHHOe UHCIO W3O0TO-
NOB MCHBITEIBAET CIOHTAHHOE JejeHie.
[Tpuaumast Bo BHEMaHWe Bce BhIlleCKazamHoe,
BY orTa6pe 1969 r. 6mAM moCTABICHDI JKCIePU-
MEHTBL II0 MOUCKAM CIOHTAHHOTO JeTeHUS M30TO-
nos siaemerra 105. B macrosmeit paGore npuse-
JIeHBl TOJydeHHBIe Pe3yabTaThl. '

Merognka sxcnepumenta

IKCIePUMEeHTE IPOBOIINCH Ha yCTaHoBKe, cXe-
Ma Roropoil mokazaHa Ha puc. 1. Ilyuok YCKO-
PEHHBIX HOHOB (JORYCHPOBAICHA IBYMS IapaMir
KBaJpyHIOJIBHBIX JIMH3 M IIOHAJaJ Ha BXOJ KaMe-
PBI, OTHENeHHON 0T BAKYYMHOTO 06BeMa YCROPU-
TeJs aJIOMUHUeBOR (QOJBroit TonmumwHOR 15 k.
3a BXOJHBIM OKHOM KaMephl HmoMeIagach MUmeHp,
UBTOTOBJIEHHAS B BUJE CJOA TOMMUHON ~1 me/em?
I IUIOMAALI0 ~4,5 ¢u?, HAHECEHHOTO Ha AJIOMI-
HUEBYIO LO/IOKKY TONMMHOE 7 mk. Muimenn
noMemianach B MeHYIO KacCeTy-pemerry, oXiaasi-
AaeMyI0 BOJ0il (HPO3PAvHOCTH peerkn 73%).
JJs JOmOMHUTETBHOTO OXIAKIEHNST MIIIeHN Beck
00'beM KaMepbl 3alOJHSAICH TeaHeM (naBmenue o
40 mopp). B onmwrax mcmoab3oBanmCh MumeR
us U5  (ugoronmmmerit cocrap: U286 89,8%,
Ue — 1,3%); Pu2? (99,6%); Am?243 (Am?243 —
97%, Am2et 3%) u momer 06, (018 Ne20 Ne22
C MakcuManbHBIME pHepruavu 135, 120, 192 u
175 Mas coorBercrrenno. JHePIHUA YacTUIl Bapbu-
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pOBaJIaCB C IIOMOIObI AJIOMHHHEBBIX IIOIJOTH-
Teleil, MOMEIEHHBIX B CIEMHAJBHON Kaccere Mesk-
Iy BXOTHOR (ONBTOll U MUMIEHBI0. JHePreTHdecKuil
pasbpoc WOHOB B mHTEPBae sHepruit ot 5 Moae/nyk-
40K 10 MaKCUMajbHO#l He mpeBbuman 2 Mg
VriaoBasg pacxomEMOCTh IIyYKa COCTABIsIAA~1°.
Ha BXOoJae KaMephl paclioJgarajJoch ClelgaJbHoe
VCTPOUCTBO, KOHTPOJIUPYIONEe pacIpefeseHie
IJIOTHOCTHU TMOTOKA MOHOB, Nafaiomero fia MINeHb.
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Puc. 2. SKCHepUMEHTAIbHOE YCTPOHCTBO A H3MEePeHHsl CedyeHHi
BBIHYK/ICHHOTO JieIeHUA THKEIBIMH HOHAMU.

1 — IYYOK HOHOB; 2 — QJIIOMUHNEBBIE IIOTJIOTUTENN; 8 — MHIIEHD;
4 — HUKeJeBBli COODHHK, & — IEeTEKTOP OCKOJKOB;, D — KOJIM=
MaTopBhI.
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Puec. 1. CxemMa B3SKCHEPIMEHTAIBHON YyCTAHOBEM
JUIsT peTHCTPANUN KOPOTKO;KMBYINMX CIOHTAHHO Jie-
JAINBXCA  ANep.

1 — JieHTa-cOOPHUK Aanep oTnadm; 2 — reauit
(p X 40 mm pm. em.); 3 — KOJUIUMATODP; 4 — MU-
IeHb;, § — IOIJIOTUTeNN; 6 — BaKyyMHasA ¢oabra;
7 — BaKYyMHBIIT 00BEM; § — KOHTPONb pacupeme-
JIeHUsA IIyYKa; 9 — JeTeKTOPHl OCKOJIKOB [IEJICHHA.

VETeHCUBAQOCTH MOTOKA MOHOB, IPOXOAMEro ye-
pes MUIMEHB, cocraBjsiia B cpegmem 5-1012 ya-
cmuy/cex,

B sicnepumvenrax ¢ Ne? u Ne?? tpe6osamoch
TOYHOe 3HaueHWe WHTEI'PaJBHOTO MOTOKA YACTHIL,
KOTOPOE OIIPEesIsioch 0 Y-aKTUBHOCTH Se7s
(t1y2 = 120,4 pmms, E, paBma 121, 136, 265,
280, 401 ka6 [3]), obpasymomerocs mpm BzauMo-
MefdcTBUN WMOHOB HEOHA ¢ HUKeJeBON JeHTOM-
cOoprEKOM. [lis1 maMepeHus 3aBUCHMOCTH BHIXO-
na Se’ oT »HePTUU MOHOB NPOBOMUICH CHEIHAIb-
HBlL ommT (puc. 2); MOHHTOPHPOBAHHE ITyUKa
OCYIIECTBIAIOCH 110 BRIXOMY PATUOAKTUBHOTO H30-
rora Na24,

sinpa orgaun, o6pasyoimecsa B peakun, mMoma-
nanu Ha cOOpHUK, IpefcraBisaiomuii coboit «Gec-
KOHEUHYI0» HUKeIeBYIO JeHTY AIuHON 8 M, mmpu-
Hoit 25 mam u roamuuoit 0,05 mm, ABIRYMyOCH
¢ TOCTOAHHOH CKOPOCTHIO. Boab JeHTH pacio-
naraameb 105 merekTOpOB OCKONKOB [leseHHA,
HPUTOTOBIEHHEIX 13 (ochaTHOTO CTeKga B BHe
nnacTmHOK pasmepoMm 60 X 35 mm. Ipderrun-
HOCTH PErmcTPaIué OCKOJIKORB JI€JI€HHS COCTABJIs-
ma 95% [4]. UyecrBureanHocTs Merommkm GhLia
TakKoil, 4TO IOsiBlEeHMmEe OIHOTO TPEKA Ha eTeKTo-
pax 3a Bpems ounsta (30—50 u) coorBercTBOBAIO
CeueHNI0 00Pa30BaHUS CIOHTAHHO eJAMerocs
usayuarenss ~2-1073%6 cu?. B cBssm ¢ tem, uro
upn o6IyYeHHW MUNIEHII BOBHUKAET WHTEHCHUBHBII
MOTOK HEWTPOHOB, B YCTAHOBKE WCIIOJb30BAJIUCH
MaTepHaTsl ¢ MUHAMAJHHEIM CONepPsKaHmeM ypaHa
u topusg ~1078 /2. B KOHTPOIBHBIX HKCHEPUMEH-
Tax OBIJIO YCTAHOBIEHO, YTO YPOBEHBL (OHA COOT-
BETCTBYET ceueHHI0 <<H-10736 c..ﬂ?z.‘ .
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Takum 06pasoM, ¢ IMOMOMIBI0 JaHHOR YCTAaHOBKU
MOKHO OBLIO HAJIe/KHO 3apernCTPUPOBATH OCKOJ-
W CHOHTAHHOTO eJeHus uzoromon sieMerta 105,
00pasyoIuXcs B pearkmuax  Am243(Ne??,
4—5n)105261, 260 ecnrit BePOATHOCTH CHOHTAHHOTO
MeJeHHA A DTUX AAep M0 OTHOMEHMI0 K o-pac-
many >0,01 u mepumox moaypacmama Tys >
> 0,05 cexr.

Ilpn wmcciemoBaHON 3aKoHOMepHocTeit o06paso-
BaHUA CHOHTAHHO JEJAMIXCS MB0TOIOB B Azep-
HBIX peakmusx HeoOXo[mMo, Kak 3To Oyner moKa-
3aHO HIKe, ONPeJeUTh 3aBHCUMOCTH CeTeHHH
BHEY:KIEHHOTO jenenns U® m Am?® or sHeprun
nouoB Ne??. DKCcmepIMeHTaIbHOe YCTPOUCTBO /s
HTUX WM3MEPEHI CXeMaTHUYeCKN IpejcTaBIeHo Ha
puc. 2.

PesyapraTsl DKCiepuMeHTa

B mepBom ombite Mumiens ud Am?#® o6ryuanach
noramn Ne?? ¢ smeprueit 114 Mae B Teuerne 70 vu.
CKOPOCTH JBIKEHITST JTEeHTH Obira BhOpaHa pas-
Hoit 78 ca/cer, uTO MO3BOISNO HAGIOAATH OCKOJI-
Kn pneixeEma Bo BpemenHoM juamasome 0,05—
10 cex. PesyiapraThl 9KCIePHUMEHTA TIPeICTaBJIeHE
Ha puc. 3. KopoTRoskuBymuii naiyvarenb 0CKOJ-
KOB CIOHTAHHOIO [eleHms ¢ T = 0,014 cex
SABJISIETCST W3BECTHHIM maoMepoM Am242™, roro-
pmit  ofpasyercs B pearmun  Am>¥(Ne%,
Ne2)Am242™, Hapsgy ¢ stum Gbuio 3aperugfpu-
posano 58 cayuaeB pacuaga Gojee Jo/TQHEABYIE-
ro usoromna (T, ~ 2 cex). BHX0J HOBBIX CHQHTAH-
HO JeJANUXCA A7ep COOTBETCTBYET W\CeUPHIUIO
~2:1073% cn®

Ilns upeHTHQURALIT aTOMHOTO<HOMEPA HOBOTO
H30TOMA, MCHOBITHIBAIONETO CIOHTAHHOEe Jle/eHne
C Typ A 2 cek, POBONMINCY DREUOPUMEHTH, He-
00X0HMOCTh I[OCTAHOBKILKOLOPEX Oblia obyc-
JOBIEHA CIEAYIOMNMHI _00CE0ATEIbCTBAMIL.

B macrosmee BpeMs M3BeCTHO MHOTO CIOHTaH-
HO pensmuxcs ugoMepon” B obnactm U — Cm
¢ nepuopmamu moifypagmana 1078—10-2 cex [5].
B mamem ciayyae Wwakme sjgpa MoIyT 00pasoBBI-
BATBCSA € OTHOGHTEJNBLHO OOJBIIOH BepPOATHOCTHIO
B peaKnus& MEOTOHYKIomHOro obmena [6] (cm.,
wmappuvep, Ba puc. 3 Beixog Am242™). Heobxoxn-
Mo BHAGHIDH, He sABJsAETCS I HABII01aeMblil
HOBSI1 ) U3Xydaresb OCKOJKOB CHOHTAHHOTO Jese-
HHOS IIpejcraBmrTeneM dToil obmactu sjep. Kaw
Gyner moKasaHo HIGKe, OTBeT HAa JTOT BONPOC
MOKeT OBITH IOJAYUYeH W3 PACCMOTPEHHS YIIOBBIX
pacupejeseHuil sAxep OTAAYM.

Heanas GbLIO MCKIOYHATH TAKJKe, YTO CIOHTAH-
Hoe JleleHUe C Ty/p A’ 2 cek HUCHBITHIBAeT Heus-
BecTHHII M30Tom ¢ aroMHBIM HoMmepom 102, 103
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P u c. 3. Pacnpejieenne BO-BPeMEHI® 0CKOJKOB CIIOHTAHHOTO [ewe-
HUA Ajep, obpasyomuxcs ¥ peawuun Am?4® - Ne®? mpu sHeprum
uoHoB 114 Mos, , 4l

mnn 104, oGpagylomuiica B peaKIuIl C BHLIETOM
3apssReHHQR YaCTUIEL. B sroM ciaydae Bo3MOACH
WHOI METOM, aHajin3a, OCHOBAHHBIN Ha N3yYeHHH
PagHQaKTHBHBIX CBOMCTB M30TOIOB HTUX dJEMeH-
TeB 1 MeXaHHU3Ma ANePHBIX PearIuil, TPIBOAAILUX
kR \ix 00pazoBaHUIO.

Haxonmer, ecsn cmoHTaHHOE JeleHUEe C Tp/p 7
A 2 cek OTHOCHTCSA K OKHOMY W3 H30TOLOB B3Je-
merTa 105, To mocsemnuii npm obaydennn Am?4?
monamu Ne?? Mosker OBITH TMOJXYYeH TOJBKO B PeaK-
LK TIOJHOTO CJAUSHUA ¢ 00pasoBaHueM B030YH-
menHoro cocraBHoro supa 105285 w mocaemyiomuMm
nerapenyeM reirponoB. OcobeHHOCTHIO DTOM peak-
MU ABJSETCA XaparkTepHas 3aBUCHMOCTH BHIXOJA
M30TOMA OT DHEPTUN BO3OY/KIEHUSA COCTABHOIO
anpa. Ilosromy usmepenue (QyHrRIum Bo30OyHIe-
HUs CIHOHTAHHO JeJSAIErocs HPORYKTa C Ty ~
A 2 cer MOJKeT CIYIKATH TOTOJHUTEeIbHBIM 1 He3a-
BIICHIMBIM METOIOM ero HieHTH(QUKaIUM.

Neenenosanne 3axouoMepHocTeii 00pa3oBaHUsA
CHOHTAHHO JEIANEroca H30TOHA
¢ Ty,R2 cexr

Yruossie pacupejiesieRnsa sjep oTnavu. B peax-
nuAx ¢ obpaszoBaHUeM KOMIIAYH[-sffpa U IOCJe-
AVIOIUM HKCIapeHiieM HeUTPOHOB YIJIoBOE pac-
npejesieHne sjgep OTHadd UMeeT OCTPBIH MaKCUMyM
npu mauanix yraax [7, 8]. B mpomeccax MHOTO-
HYRIOHHOTO oOMeHa (KBasuympyroe paccesaHUe)
A7pa oTaul WMEIoT 3HAUNTEIbHYI0 IomepeuHyIio
COCTaBIAONIYIO MMIYJIbCA, 9T0 HIPUBOLUAT K CYIIe-
CTBEHHOMY YBeJHUYeHHUIO YIJIOBOl pamcmepcuy M
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P u c. 4. VHTErpajibHbie YIIOBLIE pacupenereHus Axep oraauM,
00pa3ylomuxcsi B peariusax:

WOJNHOro  cqausAHUA: [ ] — Aul®’(Ne22, 4_5 n)Ac213, 214, A _
UEJB(OIG, Gn)szds: A . UZSB(NC.Zz’ 4 n)102256; () o 235U(22Ne,
5n)?%2102; MHOrOHYK.JIOHHBIX Aepenau: X — Ph208(Ne22, Q18)Po2i2m;
V — Pu2?#?(Ne22, F”)Ammm YepHble TOUYKH — OKCIEePUMEHTAaJ b
HBIE JTaHHBIE [UIA NPOAYKTOB pearImum Am?243 -+ Ne22 (¥ — pgaa
u3oMepa Am?3?;, @ — OJIA CIOOHTAHHO IesAmlerocss M30Toma ¢
T/ 2 cex).

CMEIIEHNI0 MaKCHMyMa YIJOBOTO PACIpeeeHus
B CTopoHy ropasgo 60apmux yriaos [9]. Drm
06CTOATeIBCTBA MOTYT GHITH WMCHOIb30OBAHEL opu
HIeHTHPUKATING HOBOTO M30TOIA, NCIBITHIBATOIIE
TO CHOHTAHHOE Je:eHue ¢ Ty X 2 Cek.

C nomompio ycraHOBKW, mnpencraBieHBlH “ua
puc. 1, MORHO HBMePATL HHTErpasibHbE VRIOBHIE
PaCIpe/iesieHus, N3MeHAS CTemeHb . RuImv AT
BbINCTAIONIIY N3 MUIIEHN sAfiep orgawd, Ha puc. 4
IIORA3aHLl WHTEIPaJIbHBIC YTI0BHEN, PACIIpe/eTe-
HUA ALep oTAauYM [aa peakumil e, pOpasoBaHmem
COCTABHOTO A7pa (cuionumias KpUBaf) u peakimit
MHOTOHYRJIOHHOLO 00MeHa ABalMpUXOBaHHAS 00-
JacTn); k —- cremeHs ROMMMMAIIN s1ep oTHaqim;
I/IVLOhS — OTHOCHTeLHHE( BRIXO/IH IPOAYKTOB peax-
I SIS pasamanny apavei k. Kpussie mocrpoe-
HbI Ha OCHOBaHMy JKCITePUMEHTAJBHBIX JAHHBIX,
IIOTYSeHHBIX Ipu/0fdyvennn Au'®?, Ph20> [J285
U8 Py PN yomamm O g Ne? [10,
111.

AHanetuulple MaMepeHUs GHLIIN TIPOBEJIEHEI Ha-
MU LEH peakiiun Am243 |- Ne2? [12]. Memxay mn-
INEHLI0, 3AKTIOYCHHON B MeJHYIO CeTKY TOJIIi-
HOW O, = 1 mn 1 gnaverpom o1BepeTuit d = 2 um

(kg . ¢ W 0,5), u cGopruKOM sxep ormaum mo-

d
MeIAICA OTOMHATeBHEH KOITUMATOP TOJIH-
i 0o+0
Holt & = 4 mm (ky = Od = 2,5) W u3MepsaiICcs

BBIXOJ/{ CHOHTAHHO
ko — 0,5
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AeNANAXCA NPOAYKTOB s
u k=25, Jlas wmsomepa Am22m

1/
(Ts.; = 00014 cer) orHOmMEHME BBIXOJ0B L.
ko
= 0,18 + 0,02, uaro0 XOpOIIIO COrJacyercsa ¢ OKi-

AAACMDIM 3HAYEHNeM DTOH BeNMUHHB ISt peakiumm
lepejaun HyRrioHa Am2#3(Ne??, Ne23)Am24em (cm.

puc. 4). s usoroma c Tij2 ~ 2 cex GbuTa mOMTY-
Wiy

YeHa BeJIHYUHA Wiy = 0,47 + 0,10. N3 oriix pe-
3Y/IbTATOB CJIe/lyeT, 9To Habai0maeMbil U3Tyya-
T€Ib OCKOJIKOB CHOHTAHHOTO jlejieHuf & Typ &
X 2 cek He ABIserca HOPOIYKTOM peaRuIii MHOTO-
HYRJIOHHBIX Ilepejad, IOITOMY OH"HEPMOsKeT GLITE
OTHECEH K 00JaCcTH CHOHTAHHOwNQAAMNXCH M30-
MepoB.

Anaans peakumii ¢ HCHYCRANNEM 3apsSKeHHbIX
uyactun. laeecrno, ufp HapAmy ¢ peakmusmm,
UAYIEMI Yepe3 coCTaBHOe” ApO, BO3MOKHE Tak.
me  TPAMEE 1pQuBcch  thma  (Ne?2, pzn),
(Ne*, azn), (Ne%, OPIn), B pesynbraTe KOTOPHIX
Oymyr o6pasoBeiBaTHCH U80TONIBL deMeHTOB 104,
103 1 102. Ir9g|Ba Bujla peaknuit He MOTYT GHITh
AOCTATOUHOHANE/KHO Pa3/eleHbl ¢ IOMOMIBI0 KoJT-
MHMALHORAOPO MeTo/la, OCHOBAHHOTO HA Pasimanm
VHTeIDAIBHEIX YIJOBBIX pacipejeleHmii Aep or-
nauu.-Hostomy Mur paccMorpuM Gosee monpo6HO
CBQIETBA WM30TOHOB ¢ Z <105 u BeposTHOCTSH
UX 00pa3oBaHus Ipu obmyyernn Am2® yomamu
Ne?2,

W3 sxrcmepuvenrtanpmpx TaHHBIX, I10JYYeHHBIX
Hamu [11, 12], u pesyabraToB paGorsr [13] mo
HCCJIEI0BARNI0 peaKIjiii;

U238 (Ne‘lﬂ’ pn) Md256;
U238 (Ne22, p3n) Md25;
U228 (Ne22, 4n) 102256,

AmH (018, phn) 102252,
Pu2s (018, 5,) 102252

o (HI, pzn)
o (HI, 4—5n)
<< 0,02 mpm Becex smawenmax z > 1, ecaun smep-
ris GoMbapaupyomux gacrui COOTBETCTBYET MaK-
CUMyMy QYHKIuIl Bo36y:kienns peawumit (H.I.,
4—>5n). Heobxoxmmo ormerurn TaK;Ke, 9YT0 IpH
obaywernn Am3 momamm Ne2® me Habrionaroch
006pa30BaHUs KYyDPYATOBHUA ¢ M3BECTHLIM IePHOIOM
monmypacmana Ty, = 0,1 cer [11]. D10 mO3BO-
JHUIO0  OIEHHTH CedeHHs] pearimir Am?43[Ne22,
p (3—4) n] 104%%, 260, opy  cocraBimIOT  MeHee
5-10735 cp2.

Bepoarmocrs mpomeccor ¢ HCOYCKAaHUEM q-
JacTHIl mecIefoBaach HaMH, a TakKie B pabore
[14] ma mpmmepax peaxmmit:

Am23 (018, an) Md2¢;
Pu?? (Ne*, a.3n) 10222
U238 (Ne*2, a4n) Fm?232 [14].

clenyer, 4To OTHOUIEHUE CeueHmit
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W3 comocraBieHNA 9TUX Pe3yJaAbTaTOB C JAAHHBIMHA
110 CeueHUsAM COOTBETCTBYIOIuX pearuuit (HI, Sn)
MOFKHO CfieiaTh CJeAYIOUnid BhBOA. OTHOIIEHHE
8% e P Litl, den) B MakcuMyMax (yHKIuii Bo3Oymae-
o (HI, 5n)
ansa pasHo ~10; m3MepeHHas HaMH BeJHYNHA
o (HI, a3n)
o (HI, 5n)
(HI, an) mopo6Hoe orHOMeHRHUe ysxe Menpme 1073,

Taxmm 06pasoM, ¢ OTHOCHUTEIBHO 60JBIION Be-
positHocThio uayT peaknun tuma (Ne??, oxn) mpn
x, paBHOoM 3—5. OHEU mpuBOAAT K o6pasoBaHWIO
nzotonoB »aemenra 103, cmooHTaHHOE [eJeHUe
KOTOPHIX He WCCIegoBanoch. B c¢BA3M ¢ oTuM
HaMIT OBIIM ITOCTABJCHBI IIPAMBIE DKCIEPUMEHTHI
00 OHpejesIeHN0 IapIUaIbHbIX IePHO0B LOIY-
pacmaja A CIOHTAHHOTO JIeJeHHs M30TONOB
103256 1 103257, llpm ob6ayuenunm Am24® momamm
018 ¢ pmeprumeit 95 Mag MO;KHO OBIIIO OJHOBDE-
MEHHO MHCCIefoBaTh CIOHTAHHOE [eJIeHhe [IBYX
M30TOTOB, obpasyromunxes B peariusx
Am23(0'8, 4—5n)103257, 256, CeueHHA BTHX peak-
it u3BecTHH W cocTaBisior ~3-107%2 em 2 [15].
Ipu ob6ayueHnn B rteuennme 15 w rtaxske me ObLIO
‘3aperucTPUPOBAHO HII OJHOIO OCKOJKA CIOHTaH-
HOTO JIeJeHHS, IOITOMY MOKHO CHIesaTh BHIBO,
uro 045 << 1073 cxu®. IlpuAmmMas Bo BHEMaHUe
U3BECTHBIe 3HAYCHNS BPEMEHN FKUBHN DTUX U30-
‘TOIOB OTHOCUTENTBHO o-pacmaja (Tye & 30 cek
Juisi 000X 1B0TOIOB), MOYKHO YKasaTh HIZKHIOW
rpaHnIly mepmojga TOJypacmaja Mo OTHOITIeHWIO
K CiIOHTAHHOMY [eleHmio s usoromos w1032%6
n 10327 T, ;> 105 cer. Pearkmum AmM24¥P[Ne??,
o (2—3) n] Oyayr npuBOXATH K OOPA3OBAHIIO
Gonee Taskeanix u3oTomoB sieMenma 03 ¢ mac-
coBpIMIT umegamMu 258 1 259, cBO@EeTBA KOTOPHIX
mensBecTHL. OJHAKO TPYAHO AIPERIIGIOMRATE, UTO
HeyeTHO-BeueTHBIN m3oron 403258 JGymer membIThI-
BaTh CHOHTAYHOE JeJeHHE € IepPUOIOM IoJypac-
maga ~2 cex. MamnoBépoATHO Takyke, 4TO IpH
no6aBICHII OBYX HENTPoHOB K supy 103257 mepu-
0 CIIOHTAHHOTO Jefe s MOKeT NBMEeHHUTRCs Goee
gem B 105 pas, KpOMe TOr0, KaK YKa3bIBaJI0Ch BhITile,
BepoATHOCTh ( Peaknuu  Am?43(Ne??, a2n)10325°
OUueHDL MaJia.

Taxnw™ 00paszoM, HaOIOLAEMBII HaMU HOBBII
naayuaTess )OCKOTKOB CIIOHTAHHOTO JIeJMeHHS C
Ty/o4 2 Gek He MOReT OBITh M30TOIOM dJeMeH-
‘Ta 103

ITpu »uepruu monoB Ne??, pasuoit 115 Mas, ce-
vyenns pearnuit (Ne??, apzrn) ypesssiuaiino MaJbl.
K tomy ke mpu Beex & > 2 06pasyorcs Xopouio
n3yuyeHHble mu3oTombl siaemenra 102, Hu ofguH u3
KOTOPBIX HE MOJKeT OBITh HPHINHOIM HabuiofaeMo-
TO CIOHTAHHOIO [eJeHUs.

6iM3Ka K eIuHUIe, a A peariuit

PacemarpuBass B COBOKYHHOCTU IIOJyY4eHHBIE
TaHHBIe, MB HPUXOANM K 3aKI0YEHUI0, YTO Ha-
OaomaeMeiii B peawnunm Am?23 - Ne?? npogykr,
HCIBITHBAIOMNI CIIOHTAHHOE [eJIeHHe ¢ IIePUOIOM
mojypacmaga ~2 cek, SBISAETCS MH30TOLOM dJie-
mernta 105.

Namepenne pynrnun Boady:xpenns. B peaxmuu
MOJNHOTO CHAUSHUSA, COTJACHO CTATICTIYECKOIL MO3
IeJi, 3aBUCUMOCTH BEPOATHOCTH 00pa30BaHIs, H30-
TOmA C MAHHBIM MAaCCOBBIM YHCJIOM OT {OHEpPTUH
BO3OYIKIEHES COCTABHOTO sApa uMeeT “Xapakrep-
HBI Buj, 6auskuii k pacupeenenmion]’aycea [16].
3apsax, Macca u pHeprus BO30YKIEHWsT COCTaB-
HOTO spa XOPOIIO M3BECTHEKI, AL0ITOMY II0JO03Ke-
HHe MakcuMyMa U HUPHHA/KPHUBOI BO3OYKIEHUA
CBHIETETLCTBYIOT O KOJNUTECTBE MCIAPHUBITUXCS
HeHTPOHOB, a CJIeTOBATEMBHO, I O MACCOBOM UHCJIe
KoHeuHOro wupoxpykral “lakras curyamms mMeer
MecTo Ui He[essAnMxes aiep. B HameM ciayudae
BCJIEJICTBIE BBICOKOTQ KYJIOHOBCKOTO Oaphepa pe-
aKknuu u GOJBINQIT [eJANMOCTH COCTABHOTO SIApa
(T/Ty € 1) byHrmun Boaby:kAeHHs MOTYT OHITBH
BHAYNTETHbHO_HCRASKEHDI.

Ceuenue, peakiuu ¢ ncmapeHueM z HeHTPOHOB
umeer B

x

E ’

Oun =00 () P () ()

rge 0, (E) — ceuenme o6pasoBaHusA COCTaBHOIO
anpa; P, (F) — BepoATHOCTH NCHAPEHHUS ¥ Heii-
TPOHOB SPOM C HavyaldbHOU pHeprmell BozOyrKIe-
Tn
oz 0 .
HO#l MIUpPHUH, YCPeXHEHHOe 10 HefTPOHHOMY Kac-
Rajy.

JList TsReTBIX Azep (% ~ 0,0i) ceuenne obpa-

Husa I — OTHOINEHMe HeHTPOHHOU U HelnTellb-

30BAHMA COCTABHOTO sffipa MPAKTUYECKU COBIIAJa-
er ¢ ceueHmeM jeneHus: o, (E) &~ o; (E) [17].
Benwuura P, (E) Mosker ObTH HOJTydeHa pacuer-
HEIM IIyTeM, €CJil W3BeCTHEI TeMIleparypa fAgpa

OrHomenue Tn
Iy

B obOjacTH TsMKENIBIX g7ep, Kar OBJI0 TOKa3aHo
B pabore [17], cra6o saBucur or BHEPrUN BO3OYIK-
IeHUs U ¢ YAOBJCTBOPUTENBHON CTETeHBI TOUHO-
CTH MOsKeT OLTh ompee;ieH0 Ha OCHOBAHNU H3Be-
CTHBIX HKCIePUMEHTATHHBIX JaHHBIX.

Ilns cpaBHEHHs HKCHEPUMEHTAJNBHBIX M pacuer-
HBIX 3aBUCHMOCTEH 0, (£) Oblia maMepeHa QyHK-
nusa BosOysmmenus pearuuu U5(Ne??; 5n)1022%2.
Csoiicrsa msoroma 102%?% xopomo HW3BECTHBHI: CO-
raacuo patdoram [11, 18], on mmeer mepmon moary-
pacmama 2,4 4+ 0,2 cek u mpumepuo B 1/3 cay-
qaeB pacmajga WCIBITHBAET CHOHTAaHHOE JejeHue.
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W DHEpPruyW CBA3U HEHTPOHOB.
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Puc. 5. 3aBucnMocTh ceueHus 00paszoBaHuA wm3oToma 102252
OT DHEPrHmH HOHOB Ne??,
— — — — pacueTHaa (pyHKRIUA BO30YIKIECHHS pearqun
U235(Ne22, 5n)102252 B — oKcIepuMeHTaJbHBIC 3HAYEHNHT;

——————— (IpaBad IUKaja) — pacyeTHasg 3aBHUCHMOCTL CECYCHUE
neseHnss U2% or sHeprum moHOB Ne?2; (O — 9KCIEpUMEHTAJILHDIE
BHAYEHHUS.

Vsmepennas QyHRIuA Bo3Oy:kIeHUs TpeCTABIe-
Ha Ha puc. 5. Ha srom sme pueyike | morazama
DHepreTMUecKas BaBUCHMOCTH CEYGHUS jeeHns
U®5 momamm Ne?2. @ymnrnna4o; (£) xopomo
corjacyerca ¢ pesyabraraMmw pacyetoB [19] u
sKcmepmMeHTaMbHEIME  naHEEME [20]. Dxcmepn-
MEHTAJIbHbIe Pe3yabIaTsl, flONWICHHbe I peak-
nun U?5(Ne®, 5n)102%%, %agnsme xopomo coria-
CyIOTCs ¢ pacuerTHoilT PyHRIHeNl Bo30yKIeHNs
(myrrTHpHAA KpuBas)\MarcuMyM (yHKIEM Bo3-
Oyss/ieENA HaXougCRIpu sHeprun noxos 117 Mos
U cMeIieH OTHQCHTBIILHO KYJIOHOBCKOTO Gaphepa
peaxmuu * mA 14 Mos. Jlia BeTBH CUOHTAHHOTO
flelieHns CegeHye/B MaKcuMyMe cocraBisier (1,5 -+
=+ 0,3) AQ~*Nen®. TlupnHa KpuBOH HA HOTYBHICO-
Te paBHa Wi Mas.

Byrtgcnenylomux skenepumentax [21] 6pira na-
MEpeHa SHepreTnueckas 3aBHCHMOCTH CEUGHNS pe-
aKIAW, TPUBOJAINEIH K 06Pa3oBaHWI0 HOBOTO CIIOH-
TaHHO JIeJNAMErocs M30TOHA C Tys ~ 2 cek. Cro-
pocTh [BU;KEHUA JIeHTH Obiila BHIOpaHa paBHO

* BenmumHAa KyJIOHOBCKOTO 6aphepa peaKkmum CooT-
BETCTBYET dHePIrum moHOB Ne?2 npum KoTopoil ceuemme
’
penenua pasHo 0,01 6apw.
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28 cal/cer, 910 MOBBOMATO PErmCTPEPOBATH OCKOJ-
KU JieJleHus BO BpeMeHHOM wuHTepBaste (0,15
28 cek. JKcTepEMeHTANbHBIE JAHHBE IIPEICTaB-
neHsl Ha puc. 6. IIyHKTHPHEIME THEIAMY HoKa3a-
HBI PacueTHbIe KPUBLIE, COOTBETCTBYIOMME TCIiape-
HAI0 YeThPeX U OATH HeATPOHOB W3 BO36Y/KIeHHO-
ro cocraBHOro sxpa 105265, Ha srom ke preyHKe
IIOKa3aHa 3aBUCUMOCTH CedYeHUs [eleHuih Am?24s
or oHepruum uoHoB Ne®?. Maxcumym $yHrmun
BO30Y/MICHUA [IIA U30TOIA C Ty/p &R 0PK HaXo-
purcea npu sHepruu nouoB 117 Magm émémen orHo-
CHTEJNBHO KYJIOHOBCKOT0 OaphePa )peakiun Ha
11 Mos. [Tupmra wpusoii Ha,MoIyEB¥COTE COCTAB-
aser 8 Moas. &

Xapakrep pyHKnnu BosGy:menus (cy. puc. 6)
CBUIETEJILCTBYET O TOM, 4@ HAGIIONaeMbIil HOBIL
U3ITy4aTeNb 0CKOIROB CIOHTAHEOrO [eJIeHIs 06pa-
3yeTcs B Pe3yILTATENPeaRInu, IPOTeKAomen Je-
pes obpasoBaHHe COCTABHOIO sApa C TOCTELYIO-
MuM AcuaperfeMyHeHTPOHOB, CIeK0BATeAbHO, OH
nveer atoMEph HoMep 105. B pearmum Am?43(Ne2?,
xn)105%657% ‘& mauGompmeil BepoATHOCTBIO GyLyT
00pasoBuBaATECA MBOTOULL ¢ Maccoir 260 m 261
(nendperlie W3 COCTABHOTO ANPA IATH LI TeThl-
pex | ‘melitpouoB). [Jlaa oupemenemma waccosoro
qpefa m30Tomna (Tyse ~ 2 cek) HeoOXOMUMO BHATD.
TOYHBIC 3HAYEHUs DHEPTUIl CBS3H WMCHAPSIOI[UXCS
HEeHTPOHOB, TaK KaK IOJOMKEHNA MaKCHMYMOB
¢yrrumit BosOyxaenus aina peaxmuit (Ne??; 4,5n)
oTaMYaoTCs npubausurensEo HAa 5 Mas. Oteyr-
CTBHe TOYHBIX 3HAUeHHI Macc samep ¢ Z = 105 He-
u30eKHO IPUBOAUT K HEKOTOPOil HeompemeleHHO-
CTH IpHU MAEHTHOIKAIUI MacCOBOTO HICJIA H30TO-
ma. Buecre ¢ TeM, ecam mpuUHATH pacdeTHBE 3Ha-
yenus Macc saupep [22, 23], To Ha ocHoBe amaam3za
DKCIIePUMEHTAIBHEIX JaHHHX (M0J0KeHHe MaKCH-
Myma QYHKMUEH B0o30Y/KIEHHSA OTHOCHTEJNBHO KYy-
JOHOBCKOro 0aphepa peaknuy, IMUPUHA KPHBOIl
BOBOY/RICHHA) MOYKHO IPEJIOJOKUTH, UTO CIIOH-
TaHHOE J[eJeHNe C Ty/p A 2 CeK OTHOCHUTCS K H30-
Tomy ¢ Maccoir 261.

Brrxonm msorona B MakcmMyMe (hyHKINT BO30YK-
meHus coorsercTByer ceueHmio (5,0 4 1,5)-10-3%
cM?, B TO BPeMsI KaK OKUJaeMoe CeueHNe peaKIfin
Am?3(Ne??, 4n)1052% cocTaBaser, Mo HAIINM OIEH-
KaM, ~2:1073% cx®. CremoBarennHo, MOKHO TIpesi-
TIOJIOKUTH, 9TO OCHOBHBIM THIIOM paciafa dToTo
n30TOTA SIBIAETCSA oi-pacuaf (Ty, A 2 cek), a map-
OUAIBHER IIepHoj HoJdypacuaja Ais CIOHTAHHOTO
JleleHUs B HECKOJIBKO pas GoJbime *.

* Tlonyyennrie BIOCIENCTBUE PE3YIBTATH 110 C-Pac-
maay msoroma siementa 105 ABIAIOTCA 5KCIEPUMEHTATH—
HBIM HOATBEPIK/EHNEM 5TOTO IIPeAHOI0KeHHuA [24, 25].
({Ipum. npu roppermype.)
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P u ¢. 6. BaBucuMoCcTh ceueHHA 00pasoBaHWA CIOHTAHHO JIeJsi-
merocs M30TONA € T1/, <= 2 cex OT HHePrum HOHOB Ne®:

————— pacueTHbIe bysarIUNn BO30YIKIEHNA pearuuit
Am243(Ne22, 4n)1052¢1 m Am?43(Ne??, 5n)1052°0; €@ — oKclepuMeH-
TajbHble  BHAYEHUA; — — - —:— (mpaBas UIKajla) — pacyeTH
3aBUCHMOCTb CeUeHUs [ejleHuA Am?4% oT SHepruM MOHOB

O — DKCIEepUMEeHTaJIbHbIE BSHAUCHUSA.

22
’

Ilpu mamepeHun QyHRIMI 13036y;1<ie’ 3ape-

rucrpuposaro Goree 300 ockoakoB, TX | BpeMeH-
Hoe pacmpejieeHie ITpejcTaBlieH puc. 7.
ITepuop mosrypacmajia M30TOHA & 105 pa-

Ben 1,8 + 0,6 cex.
AP Typ ~ 2 cek
130TONA, HCILITHIBATO-

M3 puc. 7 BHAHO, 4TO H
pabmofaercsi 00pazoRaHy
mero CIOHTAHHOE Jene ¢ Tyo > 20 cex. 3aBu-
cHMOCTH ceueHusA 00 BaBIs MB0TONA C Ty/p >
~ 20 cex or omepritw iopoB Ne?? (pue. 8) orim-
qaeTcs OT (I)YHKL% VIATEeHNST Pearii, 1Ipo-
Teralonieil ¢ oBanieM cocrasuoro smpa. Ilo-
aTOMYy ecre HNPUHATH, YTO CIOHTAHHOE Je-
JeHne ¢ /o Cer MCTBITHIBAET MB0TOI ¢ Z <<
< 105 fnry pearmmu (Ne??, pzn) m (Ne??,
apIn eposTHDI, a cBolicTBa msorTomos 1032%6
n 3BECTHHI, MOYKHO TIPEANOJNOKNUTH, UYTO
T/ 20 cer ormocuTest K msorony 103%%F, koro-
puiit o6pasyercs B peariuun Am243(Ne?2, a3n)103%58,
Xapaxrtep usMepeHHOH HaMu (GYHRIEH B030yiK-
aemma peaknum Pu?¥(Ne?, a3n)1022? gmigerca
TOMOJTHUTEJIBHBIM IIO[TBeP/KAEHIEM BTOTO IIpef-
TIOJI0KeHA.

HaGaoaemplit  mepuoj Imodypacmajga  Tyjs >
~ 20 cex pmoJskeH OBITH OTHECEH CKopee BCETO
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P u c. 8. DueprernyecKkas 3aBHCHMOCTH BBIXOIA H30TONA C
Ti/y > 20 cex (onpefiefiecHHAst IO CIHOHTAHHOMY JIeJEHUIO)
or sHeprum MOHOB Ne??:

~~~~~ GyHKOuUA BO30Y:HAeHUA pearmuum Am243(Ne22,
4n)105261;  —.—.—.— ceueHNe BBIHYKIEHHOIO IeJeHUA
Am?248 pmonamm Ne?2; A — dKCOepUMEHTAJIbHBIE BHAYEHUA
BHIXOfla CIIOHTAHHO JeJIAIleroca msorona (T /g > 20 cex);
(O — panasle pua maoroma 10222, ofpasyionierocs B peak-
nun Pu23®(Ne2?, adn)1022°2,
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K a-pacnany maorona 103%%%; 510 He mpormBopeunT
CHCTeMAaTHRe PaTHoaKTUBHBIX CBOMCTE sAmep ¢ Z =
= 103 [26]. Bwmecre ¢ Tem mzorom 103258, HapsaAny
€ -pacmazioM B oupe/ieeHHOII o€ CIydaeB MosKeT
HCHBITHIBATL ~ YJIEKTPOHHEIA  3axBar  (Qp =
=— 2,4 Mase [26]), nepexona B msoromu 102758,
KOTOPBIA JTeJUTCS CHOHTAHHO.

Ecau nepmox moarypacmaza nzoroma 103258 memp-
me 20 cex, To MaMepeHHEI nepuon Ty >> 20 cer
‘CBAA3aH CO CIIOHTAHHBIM JleJeHnmeM ma3oroma 102258,

s skcnepuveHTanbHBIX [aHHBIX, IIOJYIeHHEIX
B HaCTOAMEH pabore, MOKHO C/leaaTh CIeIyIONIie
BBIBOJIHI:

1. Tlpm obmyuennn Am2® momamm Ne22 obpa-
3yercs CIOHTAHHO JEJAMMUNCA HMBOTON ¢ mHepHo-
oM moaypacmaga Ty, = 1,8 4 0,6 cex.

2. s paHHEIX 1O yTIOBOMY pacupefieennio
AJep OTHAYM ¥ aHAJIN3A Pe3YIBTaTOB KOHTPOIb-
HBIX DKCHEDPUMEHTOB CJe[[yeT, 4T0 CHOHTAHHO Je-
JAMARCA M30TOI ¢ T2 X 2 Cek uMeeT aTOMHBII
HoMep 105.

3. Xapaxkrep ¢yHKIH BO30Y /IeHUA CBUJE-
TEJIBCTBYET O TOM, YTO HabI0faeMblii M3Iydarens
OCKOIKOB CIOHTAHHOTO JeJNeHHA (T, = 2 cek)
obpasyercs 9epes cocTaBHOe AIPO ¢ TOCJeYIOMIM
ucnapeHueM HeUTPOHOB. JTO ABIAETCH He3aBUCIL-
MBIM TIOATBEDKIEHWEM TOTO, 4YTO B peaKifiu
Am?3 - Ne? cunresmpoBa siement ¢ Z —105.
HauGomee BeposTHOoe MaccoBoe umeno wuioMema
HOBOro niemenra 261.

4. BrixXon cmoHTaHHO menxAmerocs M&oToma be-
merta 105 coorBercTByer ceueHmIOLS M) cxl.
MoskHO mpeamosoKuTh, 9T0 5T0T ABOTON HCIIBITH-
Baer NPeNMyIIecTBeHHO o-pacHag.

9. Iloxasano, uto ana uzefomoBy»reMenta 103
C MacCOBHIME dmcaaMu 256<u 257 mepmon moury-
pacmaza s CIOHTAHHOIQ JeJeHNA Ts ; > 105 cek.

6. ConTammoe MeI€HHEwC Ty > 20 cer, mo
BCeil BePOATHOCTH, MO/OL OHTH 06BACHEHO obpa-
soBaHneM mzotond 10825 B peaxnuu Am?243(Ne?2,
a3n)103%8. Jren, wgorom Hapaxy c o-pacmamgom
MOKeT HCIHBILHIBATH 2/JAeKTPOHHEIL 3axBaT, 4TO
TPUBOAUT K 00PA3ZOBAHNIO CIOHTAHHO [eJISIMerocs
anpa 102258

Apropp Owaronapus B. A. Ilpyuny u A. T. He-
MIHY Ba ‘meHHble 3aMedanus, B. I1. Kysmemosy
3a<II0JIyMeHYe YHCTHIX MaTePUaloB [ MUIICHeil,
K /A. Taspunosy u I'. B. BykaanoBy 3a uaroros-
aerme Mumereit u fO. B. IToryGospunory sa mo-
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AAPHBL TPYIIe HKCIIYaTal[l YCKOPUTEsS, PyKo-
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