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I. Beeaeane 

8 H8CTOHW98 BJ 9MSI OCHOBHbiM M8TOLI.OM CHHT838 HOBbiX Tp8HCypaHOBbiX 8ll8M9HTOB ge

llSUO'I'CP.: SIU8pHbi8 peaK lHH, CipOHCXO.OHWH8 npll 60M6apn.Hp0BK8 MHWeneif H3 ypaHa, nnyTOHHSI, 

8M8pRUHSI, K.lOpHH:, K811 iclJOpHHSI H 8A:HwTeifHHSI BbiCOKOHHT8HCHBHbJMH liOTOK8MH ycKopeHHbiX 

HOHOB 6opa, yrnep0.01 1 830T8, KHC110POLI.8 H H90H8. npu STOM B OCHOBHOM HCCI01lb3YI-OTCSI 

p88KUKH CllHSlHHH ii.Op 1 MHW9HK H SILI.pa 6oM6ap.aHpyiOUl8l"'O HOH8 C fiOCile.QylUHM HCI18p8HH9M 

H9CK01lbKHX HefiTpOHO I H3 COCT8BH01"'0 SI.Opa. Ce'!9HHSI T8KHX p88KUH~ B 06naCTH 38 COTbiM 

9118M9HTOM Ott9Hb H9B :!TIHKH H COCT8BIISI!OT BeJIH'IHHbi }0-29 - 10-33 
CM

2. 3TO o6yCIIOB118HO 

BbiCOitOi1 SHeprHeti BO.:: 6y>Kll8HIHI COCT8BHOrO H.Opa, o6paayiOlU8I"OCSI B peaKUHH, H CHllbHOJ.i: 81"'0 

.ll81lHMOCTblO B 9TOft 0 5JI8CTH 9JieM9HTOB. 

npo.llyKTbi T8KHX H.Ll9pHbiX p88KUHft - .LI8JI9KH8 Tp8HCyp8HOBbi8 SJI8M8HTbi - B 3H8'1HT9Jib

HOft Mepe HeftTpOHO.LIEr:PHUKTHbl, 'ITO 'J6yCJI8BJIHB88T KOpOTKHe Bpe:-vteHa HX >KH3HK IIO OTHO-

W8HHIO K -pacna 'J.Y •. N\anbJe ceqeHHsr o6paaosaHKSI H x.opoTxue nepHOllbi nonypacna.aa, a 

T8K>K8 60JibWOe lfHCJlC BO MHOI"'O p83 6onee BepOHTHbiX IlpOUeCCOB 1 ITpHBO.llHlllHX K ITOSIBJ18HHIO 

B npoayKT8X B38HMO.Ll ~ftCTBHSI HOHOB C MHW8Hb 10 C8'\1 biX p83H006p83HbiX cj)OHOBbiX 8KTHBHOCTefi, 

OnpeaeJISIIOT Te TpyaHJCTH, KOTOpbi8 BCTpeqaiOTCS! npH ITOJIYl.J8HHH HOBbiX TR)KeJibiX 9JleMeHTOB. 

3TH rpy .aHocTH see e Jnee soapacTaiOT npH nepexone K ceareay see 6onee TsnKeJibiX aneMeH

TOB. 31-o no6y>K.aaeT 3KCnepHMeHT8TOpOB BCK8Tb BCe 6onee acpciJeKTHBHble CDOC06bi HX ITOJiy"<Ie

HHR, npHM8.ffl Sl anSI H aeHTHct:JHKBUHH H8pSillY C XJ!IMR1.JeCKHMH M8TO.Ll8MH T8K1Ke H cj)H3Hl.JeCKH8 

M8TO.llbl. 

3xcnepHMeHTbi ro CHHTeay aneMeHTa 102 ae.ayTCH c 1957 rona. 3a 3To apeMH ony6na

KOB8Hbi pe3yJibT8Tbi -18CKOJibKHX pa60T, ITpOB8ll8HHbiX B JI860p8TOpHHX p83JlH1.JHbiX CTp8H. f)n,-

H8KO BO BCeX STHX II r6JIHK8UHSIX He 6 bl1l LlOCT8TOlfHO 060CHOB8H H y6e1J.HT8llbHO !l0K838H 

cpaKT CHHTe38 aneMe iT8 )Q2 B TOll Mepe, K8K 8TO 6biJIO Cll8118HO DJIH np8LlhiUYlllHX 3118MeHTOB. 

nepBOe C006me 188 0 CHHT838 }02-ro 3118M8HT8 IIOHBH110Cb neTOM }957 I"'Oll8/l/, rpynna 

yqeHhiX H3 WaeuHH, t.HrnHH H CWA ony6nHxoeana pa6oTy, BbrnonHeHHyto HMH a Ho6eneBCKOM 

HHCTHTyTe cj)H3HKH B CTOKI"'OllbMe. MHweH& H3 KlOpHSI /u:aOTOTIHLIH co eTas: Cm 244 -95% ; 

Cm 245 -1"/.; cm 246 -4"/.; Cm247 -0,09; Cm248 -0,02"1< I o6nyYanaCb HOHaMH 

cl.J HB 225-caHTHMe'·pOBOM UHKllOTpOHe. nocne o6lly'ieHHSl IIp030LlHJl0Cb XHMHt:{8CK08 paanene

HHe npoayKTOB stnepr hlX peaxuHii na xpoMaTOI"'pacPHliecxoii KonoHKe. B peayJlbTaTe 6bmt=~ 06Ha-

py>KeHa cna6ag a - 8KTHBHOCTb, C Ea ~ 8,5 ! 0,1 Mae H T% = 10 MHH., XHMH'-19CKO€: 

IIOBe.aeHHe KOTOpoii 6bi110 8H8110r'H'IHO TOMy, 'ITO 0?KHD.8110Cb llJlSI 3JieMeHT8 102 • 06wee 'iHCllO 

aaperecTpHposaHHbiX 9KTOB pacna.aa, no-BHLlHMOMy I He npeablwano 25. 

Ha OCHOB8HHH 1 onyqeHHbiX .aaHHbiX aBTophi c.aenanH aaKJilO'IeHHe, 'ITO Ha6niDaaeMaH 

a -aKTHBHOCTb npHH8Ll118?KHT H30Tony }Q2-ro 9118M8HT8 C M8CCOBbiM qHCllOM 11H60 251, 11H60 

253. 3TH H30TOTibi M<,f'llH 6biTb CHHT83HpOB8Hbi COOTB9TCTB8HHO B p88KUHSIX Cm 
244

( C 
13

, 6n 

3 



a -aK'I HBHOCTb M0r'118 IIpHHa..a-

nemB.Tb IIpO.llYKT8M, II011y'<i8.10IUHMCfl B peaynbTB.Te KBK peaKUHil "rny50!t0r'O OTWenneHHSI", T8.K 

H pe8.KUHA, H.ayLUHX HB npHMeCSIX B BeLUeCTBe MHllleHH. KaK IIOK838HC B/2- 41, sepOSITHOCTb 

TB.KHX npoueccOB .O.OCTB.TO'<IHO senHKa, H OHH MoryT C03.!l8.Tb ODB.CHbiit $OH. 3TO OC05eHHO cy

rueCTBeHHO, ecnu: yqecTb, qTo XHMHqecKaH MeTO.llHKa, KOTopoA nonbao }811HGb asTopbi pa5oTh{~ I 
He fl03B011SI118 H8,0,9)KHQ OT.nenHTb 102-A 8119M9HT OT BC9X ,apyrHX SlH MeHTOB. 

B ¢espane 1958 roJJ.a rpyrrrroA COTPY.UHHKOB, pa6oTaswHx a Mac THTyTe ATOMHofi 

3aeprnH HM. l-1.B. Kyp'<laTOBa s Mocxse, 5blna ony6nHKOsaaa pa6oTa, a KOTopoit 6blna caena

Ha IIOfibiTK8 CHHTe3HpOB8Tb H30TOII 102
253 , HCII01Ib3YSI <flH3HG9CKH:fi M91 O.ll H·.a.eHTHclJHKB.UHH/

4
/. 

Llit" CHHTe3a 102
253 

6brna Bbi6paHa peaKUHSI Pu 
241 

( 0 16 , 4n 102253 • MHweHb H3 

Pu241 6oM6apaHposanacb HOHBMH 0 
16 

, ycKopeHHhiMH no saeprHH 10( Mss aa 150-caHTHMeT

posoM UHK110TpOH9. npo.nyKTbl R.llepHbiX peaKUH:fi, Bhl6lfTbie H3 MllllleHJ·, IIepeHOCH11HCb K ne-

a -qaCTHU, B K8GeCTBe KOTOpbiX HCII01Ib30B811HCb 51.llepHbl ~ ci:JOT09MY1IbCHH,. B 

9THX OIIblTBX 6bl118 06Hapy)KeH8 KOpOTKO)KHBYIUBSI a -aKTHBHOC'Tb c :~aeprHei1 oxono 8,9 Mas, 

KOTopas:~ Morna 6b1Tb o6ycnosneaa CHHTeaoM o.asoro H3 HSOTonoa l02r-ro B'leMeHTa, aepoHTHea 

scero, 102253• 3K:Cll9pHM9HTbl 6bl11H 3H8qHT91lbHO OC1IO:>KH9Hhi H3-38 H lllH'IHH B npo.Q.yKTaX pe-

SKUHfi MHO)KeCTBS a -H31IY'ISTeneH HeHaaecTHhiX paHee. B qacTHOC1 H, .anSI ps:raa a -Ha-

llY'<IBTeneA 6wno IIOK:83SHO, '<ITO OHH B03HHK810T B pe3yllbT8T9 peaKUHt:i, HLlYI.IlRX H8 CBHHUe, 

BHCMYTe H ..apyrHX 3119M9HT8X, HM9BlllHXC51 B BH.ll9 npHMeceH: B Be me ::TBe MHW9HH. 

3KcnepHMeHTbl 6blnH nponon*eHbl B 1958 roa..y
151 

.. TmaTellbHBJ oqHcTx:a OT npHMecea 

H CIIeUH81IbHO paapa60T8HHbJH BbiCOK0G:YBCTBHTe1IbHbdt 8KTHB8UHOHHbi:ti lH8JlH3 HCfl0Jlb30B8B

WHXCSI B 9KCnepHM9HT8X fl11YTOHH9BbiX MHW9Hefi IIOK83811H, qTQ BK118LI. )T llpHMecei1 He npeBbl-

waeT 40%, a nonswfi ¢oa - 50% sa5monasweroc51 acpc{leKTa, cssraaaa >ro c a -aKTRBHOCTbiO 

E a = 8,9.!; 0,4 Mas. 

BhlnH npoae.aeHbi cooTseTcTsyiOmHe onbiThl c uenbiO H.ueHTHcf:!HUH:>OBaTb npo.uyKT, .uaiO-

WHll STY a -a ItT HBHOCTb. 

npH HCC119.ll0B8HHH 38BHCHMOCTH BbiXOL{8 3TOrO npo.uyKT8 OT SHE prH,H HOHOB 0
16 

6b1Jl0 

fi01Iy1!eHO YK838HHe HB T01 liTO OH o6paayeTCSI B peaKUHH, HM910Ulei1 q YHKUHIO B036y>K.U9HHSI, 

X8p8KT9pHyiO ,Q11SI HCII.SpHT91lbHblX p98KUHi1. npa o6ny1!9HHH HOHBMH KHC110pO.LI8 MHW9H9ft: H3 

Pu 
231 

BbiXO.ll aToro npo.uyKTa ae sa6niO.nancsr. PeaynhTaTbi 9THX on >ITOB noasonHnH a~'To-
paM C,Q9118Tb 38KliiQ't{9HHe, 1J:TO nponyKT, .ll810WH:A: YK838HHyiO a -aJ THBHOCTb, SIB11H9TC$1 

H30TOITOM 102
253 

• 

OnbiTbl no HaMepesuiO nepzo.aa nonypacna.ua 102
253 , npose,ueHHJJe a TO:A: :>Ke pa60Te, 

DOK8381IH 1 GTO OH 3H81J:HTeJlbHO M9HbW9 10 MHH. H JI9)KHT B H~TepB81II! OT 3 .0.0 40 C9K. Ha-

11H1J:H9 <}Jososwx a -Hany1!aTenei1, a llacTHOCTH HSOMepa Po211 ( Ea• 8,8 Mae TY:z =25ceJt ), 

nonytiaJOruerocg s SI.uepHbiX peaxUHSIX Ha rrpaMecsrx CBHHua, noasonHnc onpenenHTb nHWb rpa-

HHIIbi auaqeaHH rrepuona nonypacnan.a. 

TaKoe pacxomn.eaHe peaynbTBTOB pa6oT
11 1 

u
14

•
51 

Morna 6.blTb o6'bHCHeHo TeM, 'ITO B 

CTOKr01lbMCKHX OIIbiTBX He 6bl110 O,QH03HaqaorO orrpe.aeneaHS M.8CCOB01'0 l.J:HCna CHHT93Hp0B8H

H0r'O H30TOII8. KIOpH9Bbi9 MHlll8HH HM911H CIIO}f{Hblit H30TOUHbift: COCT8B ,a He HCJCJI10ll8lt0Cb, 'ITO 

B 3THX OITbiT6X 6bin CHHTe3HpOB6H 102255 
B 

t5onee TSI>Ken&IA H30Ton
161 . O.o.RaKo on biT hi, r 

nona* eaae spa.a nu ocsoeaTenbHO. 

B Mae 1958 ro.o.a 6&Ina ony6nHKoaaHbi 

Ta, UpOB9.0.9HHbiX 8M9pHK8HCKHMH Y"'9HblMH E 

YHHBepcHTeTa B Eepxna na naaeAHOM ycxopH'I 

rpynnw 6binR nosTopeabl a aaanorH"'HblX ycno 

KIOpR8B8SI MHW8Hb c T9M )i(8 C8MbiM R30TOIIJ 

06nylla118Cb MOHOXpOMSTH"'GCKHM llY"'KOM HOHC 

HOHOB B8pbHpOB8118Cb B WHpOKOM RHTepsane. 

XO,QHIIH HHT9HCHBHOCTb nyqKOB HOHOB CTOKrOl 

.O.OBBHHH llpOAYKTOB s.uepHbiX peaKUHft: ( C 
12

'j 

H T y, = 10 MHH. He 6bma o6uapy >Keua. 31T 

Bano, liTO B CTOKr01IbMCKOA pa6oTe 1 no-BH.llH 

OnaospeMeaao c STHMH onblTBMH xanacp 

CHHTeay 5onee KOpOTKO>KHBYWHX H30TOUOB 1( 

STOM 6bi118 HCU0Jib30B8H8 M9TO.LJ.HK8 1 II03B011Sl 

pOTKO>KHBYlUHe a -B.KTHBHbi8 H30TOIIbl no 

AYKTaM. B .o.auuoM cnyqae 102254 
rrony'lancSI 

THtjlHUHposancH no Fm 
250 

-K30Tony c xopow, 

MeTOAHKH 5bin H3Mepea nepHO.LJ. nonypacnan.a 

Ta ribrna Bblnonaeaa 6onee TIUaTenbHO, qeM n 

CHHTeaa H30TOII8 102-ro 9119M9HT8 C M8CC0Bb 

sauo. K co:manesu10, ua-aa Kp8TKOCTH ny6mtKe 

06 STHX OIIbiTBX. H IIOSTOMy npH 8H811H38 ST( 

HanpuMep, s .o.oKaaaTenbCTBO OTCyTcTBHR cpa 

nonyt~810WJlitC51 B 5o1ll::alllHX 

Cm 
244 

( C 
12 

, 2a .211) C~ 
npo.o.yKTax. Ho Ct 246 

K011H'I8CTB8X B ne~ 

Cm246 (C 12, ;b ,4 

nonmes 5bm npucy 

51B11519TCSI npOAYKTOM 

cm 244 rc 12, a2n) 

a -pacna.aa Fm 250 

Fm 250 H Cm 246 ( C U 

B 1959 ro.o.y Kanacjx>pRHAcKaSI rpy nna c 

M9HTOB IIO CHHT93y H H3yqeHHID CBOfiCTB H30T 

Jl.blllYillHX ODbiTBX, 6b.l118 R8CX011bKO H3M9H9H8 

aaeprHIO a -qaCTHU DpO.UyKTOB Sl.!lepHbiX I= 

3-ceKyH.O.Hblli a -a3ny'laTenb p E a = 8,3 

102
254

, Ha6mo.o.aBWHMCSI B npe.o.hl.O.Yillell pa6o 

OilbiTSX 6bin nonyqea H30TOn, pacna.aaromalics;: 

1!8CTHUbl C E a = 8,8 !. 0,1 Mas. no rrpe.o.r 



'19H0 1 'ITO 9T8 a -aKTHBHOCTb MOrna OpHHa..a.-

TaTe K8K peaKUHA 'rny60KOrO 0Tlll9II1I9HHSI' 1 T8Jt 

e MHweHH. KaK noKaaaHO s
12

-
41

, sepoHTHOCTb 

MOI"YT C03.ll8Tb OIT8CHbl:A. ¢oH. 3TO OC069HHO cy

TO.UHJta, KOTOpoA ll0llb30B8liHGb 8BTOpM pa6oTJ~f 
eHT OT scex .a.pyrax sneMeHTos. 

HKOB 1 pa60T8Bll1HX B VfHCTHTyTe ATOMHOfi 

na ony6nHKoBaHa pa6oTa, s KOTopoH 5Mna c..a.ena

cnonb3YS1 ci:JK3HqeCKHi-i MSTO.ll n·..a.eHTHciJHKBUHH/
4

/ • 

8KUHSI Pu 241 ( 0 16 ' 4n 

peHHbiMH no SHeprHH 100 Mas Ha 150-caHTHMeT

uaft, Bbi6HThl9 113 MUW8HH1 nepeHOCHliHCb K .a.e

HCflOllb30B8liHCb SI.a.epHble ctJOToaMynbcHH. B 

wao a -aKTHBHOCTh c aHepraeA oKono 8,9 Mas, 

O.O.HOf'O H3 H30TOflOB 102-ro 9'l9M9HT8, sepOHTH99 

llbHO OCliO.>KHSHbl aa-aa H81IH'IBSI B DpO.llfltT8X pe-

CTHbiX paHee. B 'IBCTHOCTH, .nnH pH.aa a -aa-

T B pe3yllbT8T9 peaKUHA, HllYillHX H8 CBHHUS, 

B BH.U9 npHMeceA B BSWSCTBe MHWSHH. 

958 rotJ.y
151

• TwaTeJtbHall O'IHCTJta oT npHMeceA 

HTSllbHbli! 8KTH68UHOHHbiA 8H8liH3 HCil0llb30B8B-

flefi IIOK8381IH 1 '-ITO BKli8ll OT npHMeceA He npeBbl-

l19f'OCSI 9c\Jc\l9KT8, CBS138HHOI"O C a -aKTHBHOCTblO 

brTbl C U91Ib!O H.09HTH¢HURpOB8Tb npo.OyKT 1 nato-

]8 9TOI"O nponyKT8 OT 9H9pr~B ROHOB 0
16 

6bino 

CH B peaKUHR, HMetowefl: cf:lYHKUHlO B036y>K.ll9HBSII 

!pH 0611)''-ISHHB HOH8MH JtHCliOpO.aa MHW9HeA 83 

neg. Peayn&TaT bi 9TH X onblTOB noasonHnH a P-ro-

lOWHA: yKaaaHHYIO a -aKTHBHOCTb, HBliHSTCSI 

cnana 102
253 , nposeueHRble s To"R: >Ke pa60Te, 

M:HH. a ne>KHT s a~Tepaane OT 3 .a.o 40 ceK. Ha

OCTB aaoMepa Po211 ( Ea• 8,8 Mas T y, ~25 ceJ< ) , 

RM9CHX CBHHU8 1 D03BOliHliO OnpeneJIHTb liHWb rpa-

OT/l / a
14 •51 

MOT'JIO 6bTJ'"b 06'bSICH9HO TSM, l{TO B 

OI"O onpe.a.elieHHH M8CCOBOI"O 'IHC1I8 CHHT93HpOB8H-

IO>KH.blit H30TOnHhlA: COCT8B ,a H9 HCXllto"'I8R0Cb, qTQ 

1 
! 

B 9THX onbiTax 6b!n CHHTeaapoaaH 102
255 

a peaKUHH Cm
246 

( C 1.3, 4n 1 102255 HJIH tJ.a>Ke 

6onee TSI>K&n&IA H30T Jfl/S/. 0.0.H8KO OIIbiTbl, npOBe.QSHHbl9 B SepKliH, nOK838liR, 'ITO STO npe.n· 

DORO.>K9BR8 BpR.ll JIB JCHOB8T9llbHO. 

B Mae 1958 ro.ta 6blnH ony6naKosaHbi peaynbT8Tbl onbiTOB no CHHTeay 102-ro aneMeH-

Ta, npose.a.eHHbJX BlllepaxaacxaMH yqeabiMH s Pan.HaUROHHoA na5opaTopaa Kanacpopaattcxoro 

yaasepcaTeTa B Sept na aa n&aeAHoM ycKopaTene THmenbJX aoaos
17 •81 • OnblTbi CTOKrOnbMCKOA 

T'pfiiRbi 6biliR flOBTOp1 !Hbl B 8H8liOT'HlJ.HbiX YCliOBHHX, HO C rop83D.O 60llbW9it lfYBCTBHT91IbHOCTbJO. 

KtopR9B8SI MHW9Kb C T9M me C8MbiM R30TOUHbiM COCT8BOM 1 K8K H B CTOKI"OlibMCKHX OIIbiT8X 1 

o5nyll81l8Cb MOHOXpO .(8TH'I9CKHM ny'IKOM HOBOS K8K C13 
TB.K H C 

12 
, DpH'I9M 9H9pf'HH 

HOHOB B8pbHpOB8ll8C" B WHpOKOM HHT9pBane. Yf HT9HCHBHOCTH IIY'IKOB BO MHOf'O p83 npeBOC-

XO.IlHIIH RHT9HCHBHOC r& ny'IKOB HOHOB CTOKrOlibMCKOT'O UHK.10Tp0H8. npa TW8T9llbHOM HCCne-

~~ E 
.ll0B8HBH DpO.ll.YKTOB i1.0,9pHbiX peaKUHit ( C ' xn ) a -aKTHBHOCTb C a = 8,5 .tV\ as 

R T 'h = 10 MHH. 1e 6bma o6Hapy >Keaa • .3To ewe pas H ewe 6onee y6eauTen&Ho noKasbl-

BBli01 'ITO B CTOKrOI bMCKOA pa60Te1 no-BH.OHMOMY, 5biii8 .aonyweHa OWH6Ka. 

O.naoapeMeaao c STRMH O[lbiTBMH KanH¢>opHHACKaH rpynna npoaena aKcnepnMeHTbl no 

CHHTeay 15onee I<OpOri<OlKHByWHX H30TOUOB 102-ro 9JteMeHT8, 8 '18CTHOCTH 102
251181

• npH 

STOM 6bl1l8 HCflOllb3 JB8H8 M9TO.QHK8 1 fl03BOJ1SIBW8SI p8I"HCTpHpOB8Tb H HLI9HTHcjHIUHpOB8Tb KO

pOTJ!t0)KBByWR8 a -SKTHBHbie R30TOflbi no BX OTHOCHT91IbHO LlOlif'O>KKByWHM noqepHRM npo

llYitT8M. B tl8HHOM 'JIY'Iae 102
254 

nony'lancH a peaKUHH Cm 246 ( C 
12

, 4 n I 102254 H HtJ.eH-

THcjlHuHposancH no Fm
250 

-aaoTony c xopowo aayqeHHblMR csoHcTBaMH. C noMOWbto sToA 

MeTonHKH 6blll H3ME peR nepHOLl nonyp8Cfl8Lt8 102
254

, OK838BWHACSI paBHblM 3 CeK. 3Ta pa5o

T8 0:bill8 BblflOliH9H8 6onee TlU8T9JlbHO, '19M npe.O.blllYWH9 p860Tbl 1 H LlOK838T9libCTBO cf:laKT8 

CHHT938 H30T0fl8 10:!-rO aneM9HT8 C M8CCOBbiM 'IHCliOM 254 6biJIO .UOCT8TO'-IHO apryMeHTHpo

BBHO. K co.>KaneHHlO Ha-aa Kp8TKOCTH ny6m-t:K8UHI/
81 

H9Jlb3H nonylfHTb nonHoe npe.ncTasneHHe 

06 9TRX OflbiTBX, H IIOSTOMy DpH 8H8liB3e STOl-t pa60Tbi IIOSIBJIS19TCH pSILl HSSICHblX MOM9HTOB. 

HanpuMep 1 s .noKa-2 aTenbCTBO oTcyTcTBHH cpoaa aBTOpbi npason srr TOT cPaKT, '-ITO Ct
246 

fiOliY'IBIOWI{fiCH B 6c JlbWHX KOflaqeCTB8X B nepBH'IHbiX npo.nyKTSX, no-BH.!lHMOMY 1 B p88KIIHS1X 

Cm 24.4 ( c 12 
' 2a 2n c~ Cm 

246 
( c 12

' :.b .4n) ct~TCYTCTBOBan BO BTOpH'IHblX I ll.OqepHHXI 

IIpO.ll.YKTBX. Ho C ~ 246 
.U01I)f{9H 6bzn 1IpHCYTCTBOB8Tb H BO BTOOH'-IHbiX rrpo.nyKT8X 1 T.K. OH 

HBliH8TCSI npOLlYKTO~t a -pacna.aa Fm
250 

KOTOpbiA .UOli>K9H 6blli flOliY'-IBTbCst B peaKUHHX 

cm 244 (c 12, a2n) Fm250 H Cm 246 rc 12 ,a4n Fm 
250

· 

B 1959 r'O.llY {8JIHcjx>pHHAcKast rpynna coo6wana
191 

o .nanbHeAwHx peaynbTaTax sxcrrepu

MeHTOB no CHHTeay H Ray'IeHHto caol-icTB aaoTona 102
254

• M eTo.aHKa, npHMeHHBwasr:cst s npe

.nhi.aywRx OflbiTSX, 6blll8 HSCKOJlbKO H3M9H9Ha, '-ITO II03BOJ1SIJ10 Henocpe.acTBeHHO H3M9pS1Tb 

aHeprHto a -qac ruu npoayKTOB RLtepHbiX pea.KURA:. B aTHX onbrTax aBTOpbi o6Hapy)f{R1IH 

3-cex.yH.llHbiA a -~o~anyl.faTenb c. E a = 8,3 Mas, KOTOpbtfi 5bln BMH OTom.aecTsneH co 

102
254

, aa5mo..a.aaw i!MCSI s npe.nbr.aywefi pa6oTe. O.nHospeMeHHO coo5wanocb, ~To s aTHx 

0IlbrT8X 5bln flOlly'-19 I H30TOII, p8CII8.ll8IOWHitCSI C nepHOLlOM 10-20 CeK. H HCIIYCKBIOWHA a 

'18CTHUbl C E a = !3,8 !. 0,1 Mss. no npe.nnono.>KeHHto 8BTOpOB, ST8 rpynna a -qacTHU 

5 



Morna 6h1Tb ceSiaaHa c pacna.noM 102
253

, nony't!eHHOro a pa6oTe
141 

O.nHaKo nocne.nyJOwne 

1101 
Oflb!Tbl TeX >1{9 B.BTOpOB He flO.llTBepaH1IH 9TOI"'O pe3y1IbTB.T8 

B aTo.R: >Ke pa6oTe
191 

asTopbi coo6wHnH, 'ITO HMH 6bln aaperncrpnposaH cnoHTB.HHo-.ne-

1ISILUH.R:cH npo.nyKT c nepno.uoM nonypacna.na • 3 ceK., qTo cosna.aano c T lh .nnst 102
254

, 

npnqeM 'IHC.110 B.KTOS Cll0HT8HHOro Ll9119HHH 6binO acero 118Wb S 2 pa~ a M9HbWe 't{HC118 B.KTOB 

-pacna.na c saepreeft 8,3 Mse. Ylcxo.nH Ha sToro, aeTopw cae1 ann aaKnJO'l:feHHe, 'l:fTO s 

30% cnyliaes 102
254

, soaMO>KHO, HCnbiTbiBaeT cnoHTBHHoe .neneHne. ~To .aaeano T sf • 7 ceK., 

'ITO OT1IH'I8110Cb B 10
5 

pa3 OT 3H8'1eHHft, npe.aCK83biBB.eMbiX HB. OCHOBE HMelOUlHXCSI CHCTeMa

TRK CflOHTB.HHOI"'O neneHHSI, H llOSTOMY 6btn0 B9CbM8 Y1lHBHT91IbHO. 

Bcxope rrocne aToro MOCKOBCKaH rpynna nonbiTanacb nposepHTb JeaynbTBT pa60Tbi/B/ no 

CDOHT8HHOMY A8D8HHIO 102254 , l!onyqHB ero B p88KUHH Pu 242 ( Oli ,4n)I02254 /l!/• 0A-

H8KO art'ci:JeKT H9 6bi1l o6Hapy>KeH. 8 pe3y1lbT8T9 9TOI"'O aKcnepHM9HT8 6bl1IO IT0KB.38H0 1 liTO 

ecnn n.nsr aT oro H30Tona _ T sf === 2 , To ce<tteHne ero o6paaosa HHSI E yKaaaHaoA peaKUHH 
T 

3H8IJHTe1IbHO M9Hblll9 1 '19M M'O)I{HO 6bi1IO O>KH.ll8Tb HB. OCHOBe ecex HM9BlUHXCSI ll8HHbiX. 

TaxHM o6paaoM, K 1961 roay e na6opa.TopHSIX pa31IH'IHbiX CTpaH 6blna ebrnonHeaa cepHSI 

8KCnepHM9HT81IbHblX pa60T, B KOTOpblX 6blnB npe.anpHHSITbl flOflbiTKH CBHTe38 H30TOfiOB 102-ro 

aneMeHTa. PeaynbTB.Tbl nepaoA pa60Tbi, BbinonaeuHoA a CToxronbMe, J e no.a.Teep.aanncb noc

ne.ayiDUIHMH &KcnepaMeHTB..MH, npoae.aeHHbiMH B Mocxae H SepKnH. B nocnenuHx pa6oTax 6binH 

nonyli9Hbl 3KCnepHMeHT811bHbi9 .il8HHble, HB. OCHOBB..HHH KOTOpbiX B.BTOpb C.U91IB.IIH 38K1IlO't{9HHe, 

liTO HMH 6bl1IH CHHTe3HpOB8Jtbi H30TOflbi 102
253 

B 102
254 

• 0D.H8KO fi( fiblTKH B38.HMHOA npo

sepKH rronyqeHHbiX peaynhTSTOB s .llpyrax ycnoeHsrx He 5bmH ycnewHHMH. 

Hapsr.ay C OIIbiT8MH 110 CHHTeay HOBbiX 9119M9HTOB flpOBO.UHIIOCb !3y'leHHe MeX&HH3M08 

B38HMO,lleAcTBHSI MHOr038pSID.HbiX HOHOB C TSI)K911biMH SID,pB.MH. 3TO JldiiO MHOI"'O HOBbiX cse-

.aeuan, noaaoiiSIBwHx no-HHOMY paccMaTpHBB.Tb npo6neMy CHHTesa uos biX aneMeHToB. Shln nay .... 

qeu pSI.ll peaKUHft, IIpHaQI..QSIWHX K o6pa30B8H.H!O -axTHBHbiX H CflO fTB.HHO .ll91ISIWHXCSI Hao

MepOB/12•131, a Tax me K3ytteHbl HeKoTopble peaxuaa 'rny6oxoro oTu,enneHnH' , xoraa a pe

aynbTaTe cpbiBa c H.apa-MnweHH 6onbworo· 'IRena uyxnOHOB o6paayrorcH a -axTHBHhle H,a-

pa a o6nacTH Ac -Po, 3TH J!aneHHH cywecTseuuo ocno:>KHSIIOT npo6ne MY cpoaa npa cHHTeae 

HOBbiX SlleMeHTOB. 

C nyCKOM 310-caHTHMeTJIOBtii"'O UBK1IOTpOH8. JliiSI ycKOpeHHSI MHOI"' >38.pSID.HbiX HOhOB B 06'b

enHH9HHOM HHCTHTyTe H.aepHbiX HCCIIe.llOB8HHft B .Qy6He fiOSIBHIIHCb HC Bble B03MO)I{HOCTH DIISI 

CHHTeaa H30TOflOB 102-ro 8119M9HT8. B bJCOKB.SI HHTeHCHBHOCTb nyliKOM MHOI"'038pS11lHbiX HOHOB 

BITIIOTb D.O HeOH8 / LI,eCSITKH MHKpOa.Mnep/ fl03BOIIS1118 3H8liHT€11bHO yse liH'IHTb BbiXOD. Tpaacy-

U23J • u 235 , u238 
paHOBbiX aneMeHTOB. Ylcnonb3YH s KaqecTee MBweueA: , a a xaqecTee 

6oM6apllHPYIDWHX qacTBU Ne
20 

H Ne
22 

, Mo>KHO 6blno, a npHHUHne, nony'IHTh RSOTOITbi 

102-ro SlleMeHTB.. C M8CCOBbiMH liHCII8MH OT 248 ll.O 256 BKIIIO'l:fHTenbH<. 

256 
J13 BC9X 9TH X H30TOflOB M bi Bbi6pB.11H 102 no C1Ielly10lUHM II lHliHHB.M. 

Bo-nepeblx, ce<tteHHe o6paaosa.HHSI 6onee TH>KenbiX uaoTonoa a pE axunHx c ncnapeH&eM 

aeA"TpOHOB t5011bW9, qeM D.1ISI 1tei"'KHX H30TOIIOB/l
4
/. 3TO 06CTOSIT€11bC1 BO 6bl110 .O.IISI HB..C O'leHb 

6 

cywecTseHHbiM, ecnu yqecTb, '-ITO npu nepe' 

peaKUHA, B KOTOpbiX OHH 06pa3yiOTCSI, peaKC 

Bo-eTOpbiX, 6bJnO secbMa cyLUeCTBeHHo 

no Dp811CK838HHHM T80pHH/I~/ B CBOfiCT88X 

.ll8TbCSI pe3KHfi CK8'-IOK B H8npaeneHHH ysenH'-1 

H~uo co caoilcTBaMH 100-ro aneMeHTa. HaH6< 

HHH CBOfiCTB 102 256 . 

B-TpeTbHX, axcnepuMeHTanbHbie ceeaeHI 

ero CBOfiCTB pacnana II03B01IH11H fibi OUeHHTb 

TOB, B 'IB..CTHOCTU 104-ro aneMeHTa. 

LlnH CHHTeaa 102 
256 

6bma Bbi6pana pe• 

n. 3KC 

I. MeToa 

Bhl6op MeTO.OHKH onpe.nensrncH cne.oy10u 

C 06p830B8HH9M Tp8HCypa.HOBblX 3119M9HTOB n~ 

HOHSMH ITpOT9K810T C '1pe3Bblli8AHO M81IbiMH CE 

qyBCTBHT911bHYIO MeTO.llHKy • .Qeno 0C110>KHS11IOC 

CSI H8 BHyTp9HH9M IIyliKe UHK110Tp0H8.. 3To B ; 

fl01lb30B8HHOfi H8MH M9TOllHKH • 

B 3KCnepnMeuTax no CHHTeay 102 
256 

MI 

KB.UHH a -a.KTHBHbiX npo.UyKTOB SI.UepHbiX p 

6bl1l Bnepeble IIpHMeHeH IIpH II01Iy'leHHH HOBbJX 

BepKnn
181 

no CHCTeM 8THK9 a -aKTHBHbiX tteTHo-

npu6nH3HTe1IbHO 15 cex. npH uenocpeacTB~H u 

qeHUIO Mbl HeMHHyeMO CTOIIKHYIIHCb 6bi C cl:>OH4 

HblX p98KUHSIX C8M biMH p8311H'll:HbiMH CIIOC068MJ 

~9KTOM KOIIHqeCTBB.X. 3TO B 3H8'-IHTe11bHOit M 

9KCnepHM9HT8.. noaToMy 6b111 Bbi6paH MeTo,a, 

pa 102 
256 

no rrpoayKTY ero pacrraaa F m 25 

JlB.HHbiM, OKOII0""30 liB..COB. 3TO fl03B011SIIIO npo~ 

K011H'IeCTB8X, .llOCTB.TO'-IHbiX ll1IH nocneny1Dwer1 

MO>KHO 6bl110 IIpOBeCTH Tli.lBIT91IbHOe 0T.U9119HHE 

a -a.KTHBHOCTb KOTOpbiX Morna C03Jl8.Tb HI 

TODB SIBJ1H9TCSI O.llH03H81.fHOCTb npH onpeaeneHF. 

eoaMo>KHOCT& uaMepeHHH nepuo.a.a nonypacnan.1 

pacna.aa 102 
256 

a 3TOM cnylfae ne MO}}{eT 5 

OcuosoA Bb16paHHoro ua.Mu MeTo.aa Hsnsre 



yqeHHoro a pa6oTe
141 

O.oHaKo nocne.oyrow.ne 

/10/ 
o peaynbTaTa 

H, 'ITO HMH fiblll aaperHCTpHpOB8H CflOHTSHHO-llB-

3 ceK., 'ITO coanaaano c T y, an& 102
254

, 

binO BCero llHWb B 2 pa3a M9HbW9 'IHCil8 8KTOB 

H3 9TOf'O 1 8BTOpbi CLl81l81lH 38KIIIO'I9HH8, 'ITO B 

cnoHTaHHoe .oeneHne. 3To .oasano T sf • 7 ceK., 

CK83hiB89MhiX H8 OCHOBe HM910IUHXCSI CHCTeMa-

aecbMa yllKBHTenbHO. 

nonhiTanacb nposepHTb peaynbTaT pa6DThi;g; no 

a peaKUHH Pu 242 ( 0
16 

, 4n)102
2541111

. Oa-

aTe 3TOf'O 3KCil9pHM9HT8 6blll0 ll0K838HO, 'ITO 

'IeHne ero o6paaosaHHR s yKaaaHHoR peaKUHH 

ll8Tb H8 OCHOBe BCBX HM9BWHXCR ll8HHblX. 

8TOpHSIX p831lH'I HbiX CTpaH 6bl118 BblllOilHeHa cepHSI 

npe,anpHHSITbl llOilbiTKR CHHT938 H30TOilOB 102-ro 

nHeHHOR a CTOKf'OllbMe, ae no.oTsep.oanHCb noc

H a MocKse H SepKnH. B nocne.O.HHX pa6oTax 6bmH 

CHOB8HHH KOTOpblX BBTOpbi Cll91l81lH 38Kill0"19HHe, 

253 
8 102254 . OaaaJ<o nonbiTKH aaaHMHoll npo-

'CJlOBHHX H9 6btnH yCil9WHblMH. 

31l9M9HTOB npoBO.llHilOCb B3Y"'9HH9 M9X8HB3MO'B 

'SI>KBilbiMB SlllpBMH. 3TO .z:tano MHOf'O HOBblX CBe

:lTb npo6neMy CHHT938 HOBbiX aneMeHTOB. 5blll Hay_. 

HHlO -aKTHBHbiX H CllOHTBHHO D.BilSIWBXCSI B30-

e peaKUHH ':rny6oxoro oTwenneanH' , xor.oa a pe

a liHCna HYKilOHOB o6paaytoTCH a -aKTHBHble sr.o

::TseHHO OCilO>KHHlOT npo6neMy ¢JOH8 llpH CHHTeae 

rpOH8 llllH YCKOpeHBH MH01""038pHllHblX BOhOB B 06~~ 

HHii B .Qy6He llOHBHilHCb HOBbie B03MO>KHOCTH llJlH 

K8SI HHT9HCMBHOCTb llYliKOM MHOr038pRllHbJX HOHOB 

ri03BOJ15t.l18 3H8"1MT8nbHO yaenH'IBTb BbiXOll TpaHcy

Be MHW9H9A U2lJ , U 
235 

, U
238 

8 B K8'I9CTB9 

' 
MO)f{HO 6bJJ10, B npHHUHII9, ITOJlyliHTb H30T01lbl 

C 249 ao 256 BKnJO'IHTenbHO. 

256 
102 DO cne.oytoLUHM npHliBH8M. 

tee THJK9JlhlX H30TOnOB B peaKUHHX C HCil8p9HB9M 

1noa/l 4 /. 3TO o6CTOHT81lbCTBO 6blnO llJlSI HBC 0'19Hb 

cymecTB9HHbiM, ecn I yqeCTb, liTO npH nepeXOll9 KO BCe 6onee TH>K9JlbiM 3Jl9M9HT8M C9li9HHH 

p98KUHA: t B KOTOpbD OHH 06pa3ytoTCR., p93KO 08ll8lOT. 

Bo-aTOpbtX, 6bi 10 eecbMa cywecTB9HHO aaylleane caoficTB H30Tona 102 256• 

no npe.aCKB38HHHM • ·eopHH/l~ I B caoRcTsax H30TOOOB 102-ro 91l9M9HT8 ll01l)K9H 6blll Ha6nlO

ll8TbCSI p93KHli CK8li41X. B HanpaaneHHH yB91lH'I9HHH CKOpOCTH COOHTSHHOrO .aeneHHH no CpBBHe

HHIO co caoHcTsaMH 100-ro aneMeHTa. HaH6onee HpKo 9TO Morno npoHBHTbCH npH nccne.ooea

HHH CBOACTB 102 256 . 

B-Tp9TbHX, 3X.CnepHM9HT811bHbl9 CB9Ll9HHH OTHOCHT911bHO C9li9HHH 06pa30BSHHH 102 
256 

H 

ero CBOfiCTB p8Cil8lll ll03B011HilH 6bi OII9HHTb B03MO>KHOCTH CHHT938 6onee TH>K911biX aneMeH

TOB, B liBCTHOCTH }(4-ro aneM9HT8. 

lJ. 3KCnEPYIMEHTA!lbHAH 
4ACTb 

1. M eTO.llHKa ax.cnepHMeHTa 

Bb16op MeTo.aJ KH onpe.oensrncsr cne.oyKnUHMH o6cTOHTenbCTB8MH. YliHTbiBSH, 'ITO peax.unn 

C 06pa30BBHHeM Tp8HCypaHOBbiX 9119M9HTOB npH o6nyli9HHH TH>K91lblX H.Qep MHO:r038pHllHbJMH 

HOH8MH npOT9KSlOT ( qp93Bbili8AHO M811biMH C9l.J9HHHMH 1 H906XOllHMO 6bJn0 C03Ll8Tb .llOCTSTO'iHO 

liYBCTBHT91lbHYlO M9TOD.HKy • .Qeno 0Cil0>KHH110Cb TSM, liTO o6ny'leHHH .llOil>KHbl 6bi11H npOBO...'lHTb

CSI H8 BHyTp9HH9M ryliK9 UHKil0TpOH8. 3TO B 3H8liHT91lbHOfi Mepe H Onpe.aennno Cll9UH4MKY uc

ll01lb30B8HHOii H8MH MBTO.UHKH. 

B 3KCn9pHM9HT lX nO CHHT93Y 102 2S6 Mbi HCil011b30B811B M9TO.!l perHCTp8UHH H H.UeHTHtPn:-

KBUHH a -aKTHBI bJX npo.ayKTOB SlllepHbiX p98KUH:A flO HX ll0'19pHHM llpO.OyKTBM. 3TOT M8T01l 

6bln anepable npHM•!HeH npH aony'IeHHH HOBblx aneMeHTOB rpynno:A: ylleHHx, pa6oTalOU-lHX a 

EepKnH/B/ 

256 
no CHCT9M8THJ e a -aKTHBHbJX lleTuo-lleTHbiX R.aep nepHo.o nonypacna.oa 102 paseu 

npuOnnaHTeJibHO 15 cex. npn HenocpeacTa~ aoA perncTpauuu aToro naoTona no e:ro a -nany-

'I8HH10 Mbl H8MHHye ..10 CTOflKHYilHCb 6bi C cpouoM OT a -HanyllaTeneH, oOpaayiOIUHXCR a sr.oep· 

HbiX pe8KUHSIX C8MltMH pa31lH'IHbiMH cnocof5aMH B orpOMHblX no cpaBHeHHJO C O>KH,aaeMbiM aQ:l-

4JeKTOM KOnH"i8CTE ax. 3TO B 3H8liHTenbHO:A: Mepe 38Tpy.OHHil0 6bl HHTepnpeTSUHIO peaynbTBTOB 

9KCCiepHM8HT8. nos roMy 6blll Bbt6paH M9TO.U, CI03B011SIBWHJ.t perHCTpHpOB8Tb a -pacna.o st.o-

pa 102 
256 

no npc n,yKTY e:ro pacna.aa Fm
252 

, nepno.o nonypacnana KoToporo, no Ta6nH'IHbiM 

.oaHHhiM, oxono-30 qacos. 3To noasonsno npo.oon>KHTellbHOe epeMH uaKannHsaTb F m
252 

a 

xona'leCTBax, aocTl TO'IHbiX nnH nocne.oytowero auannaa. KpoMe Taro, c noMOWbJO XHMHH 

MO}KHO 6bJJ10 npOBECTII Tll.l8TenbH08 OT,neneHHe H.oep c:lJepMHSI OT BC8X n.py:rHX npo.oyKTOB, 

a -aKTHBHOCTb KOTOpbiX MOrna C03ll8Tb Hem.enaTenbHbiH c}:lOH. Ba>KHblM llOCTOHKCTBOM Me-

TOllS HB11Sl8TCH OilH J3H8'IHOCTb npH OnpeueneHHH Z H A HCcne.ayeMOrO HLlpB, a T8K)I{8 

256 
soaMomuocTb uaMeJeHHH nepuo.aa nonypacna.aa 102 • EcTecTseaHo, 4TO sHeprnH a -

pacna.oa 102 
256 

11 aToM cny'-Iae He MO>KeT 6uiTb naMepeua. 

0CHOBO:A: Bb16p!3HHOro HSMH M9TO.Ll8 HBilSl9TCSI C06Hp8HRe Sl.aep OT.ll8'1H fl0Cil8 a -pacna-

7 



aa. KHH9THtt9CK8H 9H9pi"'KSI H.llpa OT.ll8ttH paSHa .. 100 K':IB. npH aTOM H.llpa OT.llBttH 0K83bi

BaiOTCSI HOHH30B8.HHbiMH H MOT'yT 6b1Tb C06p8Hbl Sl19KTpH1.19CKHM IIOl19M f I"'830BOfi Cpe,ae HB 

CII9UH8l1bHYIO II01ll10)l{Ky. 

EcnH H.llp8, liCIIbiT biB8lOWH9 a -pacna.a, ne»<.aT HB. K8.KOit-nH60 ITO BepXHOCTH, TO 9Hep-

T'HH 100 KSB BII0l1H9 .llOCTSTOttHO D.liSI OTpbiB8. Sl.ll9p OT Jl8't!H OT 9TOil riOB ~pXHOCTH. 

rionytteHHe a6comoTHO TOHKHX cnoes H3 nponyKTOB aaepHbiX peaK I HH npencTaBnHeT co-

6ofi cno>KHY£O aaaatty. B pa6oTe
181 

STa aana't!a pewaeTCH cne.nyiDUIHM o6paaoM • .H.upa-rrpo

LlYKTbJ H.llepHbiX peBKUHit, 06l18.ll8lOIUHe .liOCTBTOttHO 6011bll1HM HMIIYl1bCO'd 1 Bbi6HB8lOTCH H3 

MHW9HH H TOpM03 SITCII B raae. By ,ayqH HOHH30B8HHbiMH, OHH apeitcpyroT Bll011b 9l19KTpHtt9CKO

T'O IIOliSI H8 IIOB9pXHOCTb CIIeUHB.llbHOil IIO.lll10)KKH. Ha rrepBblit B3I"'l1Sill S''OT CIIOC06 K8X<9TCSI 

BeCbMB. 9Q:>clJeKTHBHblM, IIOCKOllbltY OH o6ecneqHB8eT .ll0CT8TO't!HO II011HOe C06Hp8HHe IIpO.llyKTOB 

saepHblX peaxuHit. OaHaKo s HBUJHX ycnoBHSIX npHMeHeHHe ero spst.a nH 6bmo Obi uenecoo6paa

HO. }Jeno B TOM, liTO B o6'beMe, B KOTOpOM npOHCXO.llHT C06Hp8HH9, IIliOT l tOCTb HOHH38UHH raaa 

no a neitcTBHeM npoxonsuuero nyqx.a HOHOB otteHb senHKa, H aTo MO>K eT cymecTseHHO HCKa-

aHTb co6Hparomee alleKTpH'IecKoe none. B pa6oTe 
1161 

asTophl yrroMHHB.K T o HenOHHTHbiX Ha

neHHSIX, CBSI38.HHblX C TB.K0f"O p0Il8. C06Hp8.HH9MI KOT'.llB 3H8K IIpHK118,llblB8. ~MOI"'O 8119KTpH'19CKOT'0 

HBIIpH>KeHHH IIO'ITH He CK8.3blB811CSI H8 SQ:><iJeKTHBHOCTH C06Hp8HHSI. YfM 9H B BH.llY 1 liTO B ftB.WHX 

YCJJOBHHX II110THOCTb HOHH38UHH TOpM03Silll9I"'O raaa 6yneT 3H8'1HTe11bHO f 011bll19 1 Mbl OTK83anHCb 

OT sTore MeToaa. Bee &TH Tpy.aaocTH OKaaanocb soaMO>KHblM o6oATH, 1 cnonbaosas anSI acp

Q:>eK'I'HBHoro C06Hp8HHSI npO.llYitTOB Sl.ll9pHbiX peaKuHA .llHq:,4lyaHIO 38TOpMO >K9HHblX B raae H.llep 

C IIOCJJe,llyiOI.l.lGA 8.llCOp6uHeA H8 X0110.0.HOft M9T8111IHtt9CKOfi IIOBepXHOCTH. 

CxeMa sxcnepHM eaT a Bhlr1IH.llena cne.ayiO'WHM o6paaoM. 

npo6HHK. YcTpoAcTso, a KOTopoM ocymecTsnHnocb aaKonr.eHae Fm252 
1 5blno 

cMoHTHposaao B raaoaanonaeHHOM rrpo6HHKe. KoHcTpYKUHSI sToro ycTpoAcrsa cxeMaTattecxa Hao-

6pa>KeHa HB. pHC. 1. Ero OCHOBOii HBnHeTCSI Bp8.W8.10WHACH M8CCHBHbiit M9.0.Hbd1 .O.HCK .llRB.MeT

pOM 100 MM /1 I, oxna>K.naeMblA eo.noA. Ha nepHcf>epHH nHcKa HMeeTCSJ K01lbueaoe yrny6ne

HHe npHMOyronbHOro ceqeHHH /20x10MMI. Heno.nsH){{Hbie MexaHH'IeCKHe npo6KH /2/ csepxy H 

CHH3y 0TC9K8.lOT l:JBCTb 06'LeMa STOf"O yrn;y6neHHSI, 8 cnepe.llH p83Meruae"CSI MHW9Hb /3/ 1 KO

TopaH 38MblK8eT T8KHM o6p8.30M STy '18CTb yrny6neHHH. 

npo.llyKTbl p98KUHH Bbl6HB8IOTCSI H3 MHll19HH B STOT 38.MKHyTbiA 061 eM, TOpM03SITCSI B 

raae H .llBQlCPYH.llHpyiOT H8 CT9HKH, orpaHHliHB8IOlllHe 06'beM. 

.Hnpa, 8.llCOp6HpOB8HHbl9 H8 DOBepXHOCTH K01lbll9BOr'O yrny6neHHSI, D;JH BpaweHHH .O.HCK8 

nepeHOCSITCH aa 30Hhi o6ny'leHHH a aoay I rae npoacxoaHT co6apaHHe H.! ep OT.llB'IH rrocne a 

-pacnaa.a npoayKTOB sr.nepHhlX peaKuHil. C6opHHK st.:lep OT.llB'IH /.4/ npeJlCTaangeT co6oA Me

TannHttecxyro OCHOBY B BH.ll9 a.yrH, HB KOTOpOA: IIpHKp9Dl1SI9TCSI cepe6pSIH lSI clJ01Ibi"'8 TOlllllHHOA 

3-5 MK. }JnHH8 .ayrH c6opHHK8. COCT8.Bl19T 70% OT LlliHHbl OKpy>KHOCTH. -Ia C60pHHK IIO.O.aeTCH 

aarrps:r:>K eaH e-·-80a. 3Toro aanpsr>KeHHH oKaaanocb anonae .aocTaTOl.JHO nnr scP<tleKTHBHoro co-

6HpaHHH sra.ep OTLlB'IH nocne a -pacnaaa. 

06'beM npo6HHKa aanonaBeTCSI aproHoM ao .aasneHHSI 500 MM Hg , Bb160p raaa H aas

neHHH onpeaenHeTcst TeM, liT06bi stapa OT.ll8'1H, Bbl6HTbie H3 MHrueaa, crvornH Obi aaTopMo-

3HTbCSI B 1"'839 H ..aanee npO.llH<iJ<iJyH.llHpOB8Tb K CT9HK8M 38KpbiTOT'O 06'bE Ma H 8,llCOp6HpOB8Tb-

CSI H8 HHX. 

8 

nocKOJU:,Ky no npO.OYKT8M HB. C60pHHK9 

TOITB B Sl.£l9pHOA p98KUHHI Oti9Hb BB>KHO HM9' 

1IHWb 8T0Mbl 1 SIB11SIIOIUH9CSI npo.nyKT8MH a 

HaH60nhwyJO onacHOCTb rrpeacTaBJHteT 

H8 C50pHHK npo.nyKTOB RaepHOA: peB.KUHH, He 

9TOM CMbiCne, nepBHliHhiX. 3TO CBSI38.HO C Te 

F m H.OyT c ce'leHHSIMH a aecKOllbKO paa 

B 'IBCTHOCTH, Mh! ycTaHoBH11H 1 'ITO ceqeaHe 

B MB.KCHMyMe ,llOCTHraeT 2,5.)0-Sl CM # 

B CBSI3H C 9THM npH KOHCTpyHpOBaHHH 

oco6oe BHHMaHHe o6pamanocb aa repMeTHaa 

npo.nyKTOB peBKUHH HB. CT9HKH 38 Cl:JeT llHclJI 

CTeHKBMH llHCK8 H M9X8HH"'9CKHMH np05K8MH 

.. 0,1 MM, a HX IIpOTSI>KeHHOCTb - He M9Hee 2 

paaMewanHCb 'anexTpH'IeCKHe npo6xH"' /4/, 

HCK1Il0ll8110 B03MO>KHOCT'b fl0Il8..ll8HHSI 38p.HJKE 

LlHCK Bp8.W811CH C IIOCTOHHHOA CKOpOCT 

nenax. 3HaH pacnpeneneaue BKTHBHOCTH no1 

HHSI JlHCKB., MO>KHO OU9HHTb B911H"'HHy nepHOL 

06'beM IIp05HHK8. OT aeliHflCSI OT 06'beMa 

BOll <t>onbf'Oll /)0MJ<f, KOTopaH OllHOBpeMeHHC 

CHCTeMe OX118.>K.lleHHSI IIp05HHK8 4J01Ibr'8 COXI 

COB 05ny'leHHJI npH TOKe, na,na l0lll9M H8 MH 

VfHTeHCHBHOCTb ny'IKB Onpeaenstl18Cb fiC 

Hbl:A: 38. .llHCKOM. jJliH 3TOT'O B .liHCK9 6bll1H C 

MHHHesoA: cPonbroJL KoMeKTOp 6hln oT.nenea 

HOCTH B H3M9p9HHH TOKB. 3Q:>Q:leKTHBHOCTb pe 

9TOM COCT8Bnstna 21 5%. 

}JnH KOHTp01IH 38. SHeprHeA HOHOB B rrpo 

Ll9TeKTOp. 

LlnR H3MeH9HHSI 9HeprHH ny'IK8 1 II8.ll8IOU 

PB.LlHYCB UHK110TpOH8.. 

MuweHH ll1ISI o6ny'leHHH H3I"'OTOBnHnHCb 

ypaaHnHHTpaTa a aueToue. B Ka'leCTBe no.anc 

Q:>Onbra. 06bl'IHO HCII01lb30B8.1IHCb MHll19HH TOJ 

ne 
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XHMHqecKoe s~neneHHe. Cepe6ps:r:aast q 

a -pacnaaa nepBH'IHblX npoayKToB staE 

N B npHCYTCTBHH HOCHT911SI Tpa 

TBOp OX118>K.0.8.11CSI 1 H npOH3BO.O.H110Cb OC8.)f{.Q9 



a • 100 K8B. npH 3TOM HLI.pa OTLI.8lJH 0K83bJ

bl aneK.TpHtiSCKHM noneM e raaoso:t\ cpeae na 

) IIS)KST H8 K.8K.OA-nH60 OOB8pXHOCTH, TO SHep

stnep OTLI.8liH OT 3TOA nosepXHOCTH. 

npoayKTOB staepuhlx peaKunA npeacTaensteT co

qa pewaeTCH cne.ayJOLUHM o6paaoM. 11npa-npo

TOtiHO 60IIbWHM HMIIYIIbCOM, 8bJ6HB8lOTCSI H3 

OB8HHhlMH 1 OHH LI.peAc:f:lylOT B.O.Oflb 9118KTpH'-18CKO

KH. Ha nepebtit eariHln aToT cnoco6 xa)KeTcSJ 

HB88T Jl0CT8TOliHO OOJ1H08 C06Hp8HH8 nponyKTOB 

npaMenenHe ero spg.a. IIH 6&mo Obi uenecoo6paa-

OHCXO.O.HT C06Hp8HH8, OIIOTHOCTb HOHH38UHH r'838 

li8Hb B81IHK8 1 H STO MO>K 8T CYLU8CTB8HHO HCKa-

60Te/IO/ SBTOpbl ynOMHHSIOT 0 uenOHHTHbiX HB-

11, Koraa anaK npHKnBLI.biBaeMoro aneKTpH'-IecKoro 

'HBHOCTH C06Hp8HHH. YiMSH B BHLI.y, '-ITO B .H8WHX 

r'838 5yLI.8T 3H8lJHT81IbHO 60IIbW8, Mbi OTK838flBCb 

rtOCb B03MO)KHbiM 060itTH 1 HCOOIIb30B8B .O,IIR scP-

88KUHA llHcPcPyaHIO 38TOpMO>K8HHblX B r'838 RLI.8p 

~T81IliHlJ8CKOA OOBepXHOCTH. 

)."I.l..lHM 06pa30M. 

)M OCyLUSCTBIIRIIOCb H8KOOII8HH8 Fm252 , 6blno 

~OHCTpyKUHH 9TOr'O ycTpOACTB8 CX8M8TH'-18CKH H30-

p8I.l..l810WHA:CR M8CCHBHbiA: M81lHbiA LlHCK .UBSMeT-

nepHcf:lepHH .aHCK8 HMeSTCH KOIIbU8B08 yrny6ne

~riO.UBH>KHhl8 M8X8HH'I8CKK8 np06KH /2/ CBepxy H 

~HHR, 8 COepe.aH p83M8W88TCH MHW8Hb /3/, KO

'r'IIy6neHHH. 

i8HH B 3TOT 38MKHYTbiA o6'beM, TOpM03RTCH B 

8101UB8 06'b8M. 

xonbuesoro yrny6neuast, npH spaweHHH .aucxa 

~ OpOHCXO.UHT C06Hp8HH9 Hnep OTLl8t{H nocne a 

>HHK Sl=l8p OT.ll8'1H /4/ Op8.llCT8BIIS19T C050A: Me

):t\ npHxpennsteTcH cepe6pHH8SI cf:lonbra TOIII.l..lBHOA 

,% oT anHHbl OKPY*HOCTH. Ha c6opHHK no.naeTcst 

DCb BOOflH8 ll0CT8TO't:HO .llllR Scj:lcj:leKTHBHOrO co-

,:xo naaneHHH 500 MM Hg . B bl6op raaa R nas

H, Bb16HTb18 H3 MHWSHH, CMOf"IIH 5bl 38TOpMo-

K CT8HK.8M 38Kp~TOr'0 05'b9M8 H 8.llCOp5HpOB8Tb-

8 

nocKOlU:.KY DO UpO..C:YKT8M H8 c5opHHK9 .ll81188TCSI BbiBO.ll 0 CHHTe3e TOr'O HIIH HHOr'O H3Q

TOD8 B Sl.ll,9pHOA p99.KUHH, OtieHb B8)KH0 HM9Tb r'8p8HTHIO TOI"'O, '-ITO H8 C50pHHK IT008.ll8IOT 

DHWb 8TOMbl 1 SIBnSI K>WH8CSI npO.llYKT8MH a -pBCITB.llB H , B 3TOM CM biCne, BTOpHtiHbi8. 

HaH60nbwyro onacHOCTb rrpeLICTaBnSieT eoaMo>KHOCTL> Henocpe.acTBeaaoro npoHHKHosenHst 

HB c5opHHK npO.llyK roB s:z.nepnott peaKUHH, He HBnSIIOLUHXCH npo.a.yKT8MH -paC08.ll8, H..\ B 

9TOM CMhiCII81 nepefltiHhiX. 3To CBSI38HO C TeM, lJTO pe8KUHH THITA ( (, a X n 8 o5nacTH 

Fm HLI.YT C C8 1 8HHSIMH B H9CKOflbKO pa3 50IIbl.UHMH, qe_M pe8KllHH THOa, ( 1, DJ ). 

B 'ISCTHOCTH, Mhl ~ CTBHOBHIIH, "<ITO ceqeuHe o5pa30B8HHHFm
252 

a peaxuHH U 23S (Na22, a4n) Fm252 

B M8KCHMyMe .llOC~ Hf'88T 2,5.10-Sl CM 1 

B CB513JI C 31 HM OpH KOHCTpyHpOB8HHH H H3f"OTOBII8HHH OllHC8HHOrO BhiWe ycTpoftCTBa 

0C050e BHHM8HH8 C 6pamanOCb H8 repM8TH38UHIO 06'b8Ma, B KOTOpOM npOHCXO.OHT C05Hp8HHe 

npo.ayxToB peaKUHI na cTeHKH aa clfeT .nHcpcpyauH H a.ncopf.iuHH. Dnst aToro aaaophl Mem.oy 

CT8HK8MH .llHCK8 H MexaHHt{8CKHMH IIp06K8MH, 8 T8K}I{8 llflOCKOCTbEO MHweHH COCT8BflHIIH . 
• 0,) MM, 8 HX nrOTH}I{eHHOCTb -He MeHee 20 MM. KpoMe TOrO, 38 M8X8HH'-18CKHMH npo5K8MH 

paaMewanHcb •ane KTPHlieCKHe npo5KH" 141, ua KOTOpbie no.o.asanocb nanpR >KeHHe - 80 e. 3To 

HCKIIJ0\{8110 B03MOHHOC'I"b ITOfl8.ll8HHH 38pstJK8HHbiX nepBH'-IHblX DpO.UYkTOB p98KUHB H8 C50pHHK. 

.LlHCK Bp8lll8.ICR C DOCTOHHHOA CKOpOCTbl0 1 KOTOpyiO MO)KHO 6biiiO MSHSITb B WHpOKHX npe

.ll8118X. 3H8H pacn Je.neneHHe 8KTHBHOCTH llOtiepHHX npO.llYKTOB H8 C50pHHK.8 H CKOpOCTb apame

HHSI D.HCKS, MO>KHO OU8HHTb B811Ht{HHy 08pHO.Q8 nonypacna.na M8T8pHHCKOA 8KTHBHOCTH. 

05'beM llp05H IK8 OT.ll811SIIICSI OT 06'b8M8 K8M8pbi UHKfl0TpOH8 BBKyyMHOllpOqHoA 8IIIOMHHHe

BOA cj:lon&rOA: /10M~/, KOTOpast OilHOBpeMSHHO JIBflJIII8Cb nO.llllO>KKOli MHwenu. npH HM8l01U8ACSI 

CHCTeMe OXII8>KJl€ HHH Dp06HHK8 cj:lonbra COXpaHstna BSKYYMHYIO DpOtiHOCTb B T8tf8HH8 .., 15 qa

COB 06nyqeHHSI Df:H TOKe, IT8.ll8lOW8M H8 MHW8Hb, - 10 MK A. 

YiHTeHCHBHOCTb nyqKa onpe.aenHilBCb 00 TOKy HOHOB, D8.ll810WHX HB KOIIIleKTOp, p83Mewea

H&di aa .UHCKOM. J_ nsr sToro a .aacxe 6&rna c.aenaHbi cneuaanbHhte npopeau, aaxneeHHhre aniO

MBHBeaoA cf:lonbroil. KonnexTop 5hln oT.nenen oT raaosoro o5'beMa, '-ITO acxniOtiano norpew

HOCTH B H3MepeHH:I TOK8. 3cP¢eKTHBHOCTb perHCTpSUHH TOK8, ITB.U8101U8f'O HB MHW8Hb, DpH 

9TOM COCT8BIISIII8 ::
1

5%. 

lJ,nR KOHTpOIIS 38 SHepr&eA HOHOB B npo5HHK8 5bJII ITOMeWSH nonynpoBO.llHHKOBbiA Au· 

.U8T81tTOp • 

.Llnst H3MeH8HiUI 9H8prHH nyliK8 1 08.ll8lOI.l..l8r'O H8 MHW8Hb, npo5HHK nepeMeWBIICJ? BLtOIIb 

pa.nayca uaxnoTpoua. 

MHweHH tliiSI o6nyqenHH H3rOTOBnHnHCb nyTeM anexTpoocam.neHHH ypana H3 pacTeopa 

ypaHHIIHBTpaTa a tueToHe. B xaqecTBe no.anO*KH ucnon~:taosanacb 10-MHKpOHHBH aniOMHHHeeasr 

cPonbi"B. 06bl'IHO P.C0011b30B81IHCb MHWSHH TOIIlUHHOA 1-1,5 Mr/cM
2 . 

XHMaqecxoe Bht.aeneuue. Cepe5pstHBSI cj:lonbra, na KOTOpylO co6HpatiHcb Hnpa OT.ll8'-IH noc-

ne a -paCD8Ll.E nepBHt{HbiX npO.llyKTOB Sl.ll8pHOA p88KUHH, p8CTBOpS1118Cb B } Mil. ropSiqe:t\ 

14 N HN0
3 e npucyTCTBHH nocaTensr Tpancypano8blX aneMeHTOB - 50 MKr. naHTana. Pac-

Teop oxnam.aancH, a npouaeoaanocb oca>K.oenae ru.apooKHCH naHTBHa H36biTKOM 6 N -pac-

9 



l'B opa aMMHaKa. OeanoK rHnpoOKHCH .usa>K.ll.&I npoM biBaJICH 6HnHcT HnnHpOBI :HHoii so.no:tl, pac

TBOp~rrncSI B OllHOi% Kanne 2N HC1 , H paCTBOp H8HOCHJ1CSI Hu U:OH006:vteHHYK KOJlOHKY CO CM01IOA 

!lay3Kc-50xl2. KonOHKa npoMnxsanacb n.o nonHero BhtMhtBBHHSl Pb 

K!OpHif H,.TpaHCK!OpHesble aneMeHTbi BbiMbiB81IHCb aaTeM 6N HCt. 

H J ~i 

06htqHQ c}lp8KUHSI K!OpHSI IIOC1l9 9TOrO p83.ll.(~JleHHSl ITOCTynana HB H3M1!peHHSI C U81Ibl0 

-crreKTpoMeTpHH. B HeKOTOpbiX cny"tJ:aSix rrpoHaso.aHnocb aono.TIHHTe!ll: Hoe paaneneHHe 

c}:lpaKUHH Tp8HCKIOpM:8BbiX 9r!:9M8HTOB Jl8KT8TOM 8MMOHHH Ha K0Jl0HK9 CO CtiOJIOA llayaKc-5Qx}2. 

Onpen.eneHHe nono;.KeHHSI Fm H8 XpOM8TOI"'p8MMe npOH3BOLlHJl0Cb no 

TOlly HTTpiHI, KOTOphtit no6aBJ1SlJICH rrepen Hanece;-JHeM H8 KOliOHKy. 

llnH onpe.aeneHHSI XHMHl-I8CK0f"O BbiXOLl8 HCIT01Ib30B8J1CSI 06 bPIHO 

'-:18CKH:ti BbiXOll C0CT8B1UIJI• 65%. 

-aKTHBHOMY R3Q-

CpenHnti: XMMH-

Y} 0HH38UHOHH8SI K8Ml:p8. 00LIIIO:>KK8 C HaHeCeHHOil H8 aeit cfJpaKuHeif r'paHCypaHOBbiX ane

MeHTOB ITOM81U81l8Cb B HOHH38UHOHHYIO KaMepy C C8TKO:ti. X aM epa HClUOJ'IH I1l8Cb aprOHOM C 

ManoR no6aaKoA aueTaneaa. Curaan nocne ycHnHTenSI H 3Kcnaaaepa rroatsancR Ha MHoroxa-

H8flbHbili 8H8flH38TOp Al-1-lOD-l. 

CneueanbHQe anexTpOHHoe ycTpo:ticTso, BbinenHJOtuee CHI" Han hi no 4Jo lMe HMnynbca, 

6nOKHpOB81l0 CU:I"H81Ibl, OT1IH'I8lOLUH9CR OT CHI'H8JlOB,npOH3BOilHMblX 

3Ha~UIT91IbHO CHH.>K8J10 Q::IOH OT BC9B03M0)1{HbiX aneKTpH'18CKHX IIOMeX. 

a - '18CTHU8MH. 3TO 

3HepreTHlf9CK09 paape1119HHe K8M8pb1 COCT8B1ISWO • 30 KSB. nonywHpHH8 a -JIHHHj:l: 

.anst o6paauoa, rronyqeHHbiX nocne XHMH"tJ:ecxoro Bbtn.eneHHH, cocTaBIISina .. 60 xas, "'TO onpe

.aenSieTcSI TOJIWHHOR cnost. 

Bblcoxag cTa6HJibHOCTb anexTpOHHOA arrnapaTypbi o6ecneliHBana Ha.o.e >KHYJO pa6oTy a Te

qeaHe MHOrHX CyTOK HenpephtBHbiX H3MepeHHH, llpH aTOM ywHp8HH8 nH.HH~ He IIp8BbiW8J10 

25 K3B. 

¢oH C0CT8B1IH1I " 0.3 HMn/Maa 'I8C B o6naCTH OT 6 ..0.0 8 Mas. 

3cj?cjleKTHBHOCTb perHCTp8UHH. 3¢JC}:lE!KTHBHOCTb perHCTp8UHH npH RC t01Ib30B8HHH OITHCaH

HOfi. MeTO,QHK·H BK1IIO"tJ:8eT LlB8 B81IH'IHHbl, TO'IHO onpe.ll81IHTb KOTOpbie MO:>H HO TOIIbKO SKCnepH-

M9HT81IbHO: 

1 I xoac}:"lc}JHnHeHT oca*D.eHHSI npo.nyxToa stnepHhtX peaxuHA Ha pa6o"tJ:P. e cTeHKH nMCK'\; 

2/ acp¢eK1HBHOCTb C05HpaHHSI rrpoayKTOB a -pacna.ua HB c5opHHK. 

)lnst: H9KOTOpbiX M8TO.OH'-I9CKHX HCC1J8.QOB8HHii Mbl HCll0Jib30B81IH 909J,Hbl9 peaKUHH C o6-

pa30B8HH9M a -aKTHBHbiX rrponyKTOB a o6nacTu pe.aKoaeMenbHhiX sne\.1eHTOB. flpH orpa-

HH'-:IeHHOM qHCJie TBKHX a -uany'-:IaTenefi MO>KHO 6bLTIO 0IlH03H8'-IHO Hr.te. !TUci:>HUHpOB8Tb He 

TOJlbKO caM IIpO.OYKT, HO H peaKUHlO, B KOTOpOi:J. OH o6paayeTCst. 3TO C03.:J;8B8JIO onpeneneHHbi9 

y no5cTB8 IIpH onpeneneHHR HHTepecyiOLUHX HBC X8p8KT9pHCTHK M9TO.OHKH, 

.QnH onpe.aeneHHSI K09cjJcpHUH9HT8 OC8>Kll9HHSI 5bll{8 HCII01Ib30B8H8 SIJ ,epHBSI pe8KUHSI 

BaL38 (Ne20 ,8n )Dyl!Xi. 

0K838J10Cb, 'liTO KOSQ::lc}muHeHT OCB)K.QeHHH H8 Y'-:18CTOK ITOB8pXHOCTH npHMe:lHO COOTB9TCTByeT 

reoMeTpH'-I9CKOMy paCITOJIO)K9HHIO aTOf"O Y'-IBCTKB, a CYMM8pHht:ti K09¢¢HUI' 8HT OC8:>Kll8HHSI H8 

pa50'IH8 CT9HKH !lHCK8 paBeH ll:f 0 17 . 
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3<j>¢JeKTHBHOCTb C06Hp8HHst npOAYKTOB 

CTB9HHO B npo6HHK91 HO MHOI"O"iHCJ19HHbi9 9KCITe 

nana Th 
288 

noKaaanH, '<TO oua nocTaTO'<HO se• 

JlnSI Orrpe.a.eneHHH ITOJIHOR 9Q:I¢eKTHBHOCTH 

MeTo.aaKH Mbi npouaaenu H3MepeHHSI aHepreTHq 

U :l38 ( Ne 20 , a 

nayMB: MeTo.naMa: 1/ no Bblxo.a.y Fm250 Henoc
1 

xony Ct
246 

I LlO'<epHero nponyKTa Fm2!Xi I B 

CTaaneHbl peaynbTBThl STHX H3MepeHail. Oxaaan 

npo..a.yxTax a upenenax owu6oK noaTopsteT KpHl 

CH OT KpHBOA BbiXOna Cf
246 

B nepBHttHblX n 

3TH peayJibT8Tbl SIBJIHIOTCSI XOpOWHM noxa~ 

.OHKH. Onpe.a.eneHHaSI B STHX on&JTax scpcf>eKTHBfl 

"l9CKOI"O BbiXO.Q.a/ COCT8BJIH9T • )5%, "'TO COI"J 

VI Cll0Jlb3YH BhlCOKYIO HHT9HCHBHOCTb ITY'tJK8 

HHA nocne a -pacna.aa 102256 
uaoTon Fm

2 

HaxonHTb Fm
25! xonaqecTse, .aocTaTO'IHOM .anSI 

>Ke 9C1JH 6bi C9"18HH9 06p830B8HRSI 102 2S6 0K83l 
252 

>K HTenbHoM nepu one nonypacna.aa Fm a o> 

Banach cTa6anbHaSI pa6oTa a -cnexTpoMeTp 

BM9CT9 C TQM 'lp93BblqaftHO HH3KHA: ypoB8Hb <Pol 

3xcnepaMeHT bi no onpen.eneHHJO yposnst ao.:: 

We, OCHOBHbiM QlaKTOpOM, C KOTOpblM MQ)K9T 61: 

HBnSieTCSI llp0HHKHOB8HH9 nepBH'-IHblX nponyKTOB 

Ha C60pHHK nnst npo.a.yKTOB a -pacna.aa. 

B CBH3H c STHM M hi rrpoHaaenH aecxon&xo 

MOI"'O 'KOS<Pti>HIIH9HT8 UpOC8!fHB8HHSl', SlB11SilOlU9I" 

npo.a.yKTa peaKuHu, nonaawax Ha c6opHHK, x no 

HbiX B peaKUHH. 

npH o6nyqeHHH MHW9HeA H3 Ba HOH8MH 

illHMH C9"19HHHMH HD.YT p98KUHH C o5p830BSHHeM 

npo.ayKTbi KOTOpbiX He RB1ISIIDTCSl a -aKTHBHbi 

HHK8, IIOM9LU9HHOI"O HeliOCp9,aCTB9HHO 38 MHW9H 

6biJIO YCT8HOBII8HO, ttTO HHTepecy IOLU99 H8C OTHO 

OTB9'IS9T Tpe60B8HHSIM, Dp9.Q.'hSIBIISJeMbiM K .O.SHHO 

UBH (1, a .4n) npeBbiW aeT ceqeuue peaxuHH 

Cne.oosaTenbHO, MeTo.a.ux.a s TOM aa.oe, B 

.llBBBIJB 38M9THOI"O Qx>Ha OT DpOHHKHOB9HHH nepBH 

"'H nocne a -pacnana. KouTpOnhHbie onhiTbi a 

yTaep>K.a.eaHe, c.a.enaaaoe Ha ocHoBaHHH peaynbTa 

BepHO T8K)K9 H .OIISI 8TOMOB QJepMHSI. 

ll 



lp0MbiB811C51 6H.OHCTHII11Hp0B8HHOA BOllOA, pac

i8HOCH11CSI Hu HOH006:.1eHHYIO K0110HKY CO CM0110I 

iOf'O Bb1Mb1B8HHJI Pb Bi 

Cb aaTeM 6N HC!. 

Llt~neaiHI nocTynana Ha H3MepeHHst c uenbiO 

rtponaaonunocb aononHHTeJibHoe paaneneHHe 

8MMOHHst H8 K0110HKe CO CMOIIOA Llayaxc-5Qx}2. 

3.MMe npOH3BOLlH110Cb flO {3 -aKTHBHOMY H30-

2Ce;tH8M H8 K0110HKy. 

242 
ucno1IbaosancSl o5bPiHO Cf11 CpeaHHii XHMH-

aeceasoA: Ha Heft cPpaxuneH Tpaacypauos&IX ane

r c ceTKoA:. KaMepa nauonHHnacb aproHoM c 

HnnTens H 3KcnaHnepa nonaeancs na MHoroKa-

bi.U811SliOUlee CHf'H811bl DO <j:lopMe HMIIY11bC8, 

t18110B ,_ llpOH3BO.OHM biX a -'I&CTHUSMH. 3TO 

9119KTpH'19CKHX DOMeX. 

::TaBlUWO • 3Q K9B. nonywHpHH8 a -nHHHA 

0 Bbi.O.eneHHst, COCT8B11Sl118 fill 60 KSB, 'ITO Onpe-

apaTypbl o6ecnettRBana nane)KHYIO pa6oTy B Te

t, npH 9TOM ywHpeHHe 1lHHHA He npeBbllll81IO 

6nacTH OT 6 llO 8 M sa. 

IBHOCTb perHCTp8UHH npH HCD01lb30B8HHH OflHCBH-

10 onpe.uenHTb KOTOpbie MO>KHO T011bKO 9KCIIepH-

SILlepHbiX pe8JC.UHA H8 pa50'IHe CTeHKH .Uit:CK '\; 

1B a -pacnana Ha c6opHHK. 

3BHHH Mbl HCll011b30B8JIH SI.OepHbJe pe8KUHH C o5-

5naCTH pe.aKoaeMenbHbiX sneMeHTOB. flpn orpa

O:>KHO 6bVl0 O.QH03HaqHo H.OeHTl:¢nuHpOB8Tb He 

poit OH o6paayeTCH. 3To coanaaano onpeneneHHbie 

i8C xapaKTepHCTHK MeTO,OHKH. 

neHHR 5hl118 HC001lb30B8H8 H.09pH8R peaKUHR 

,sn JDy 1!lJ. 

y'IBCTOK noaepXHOCTH rrpnMepHO COOTBeTCTByeT 

:TKB, a cyMMapHbiA KOs¢¢lHuHeHT OC81K.U9HHSI HB 

10 

3¢lcl:>exTHBHOC rb co5apaHHSI npo.a.yKTOB a -pacnaua He 6hrna H3Mepeaa HSMH aerrocpe.a.-

CTBeHHO B DpOfiHHXe, HO MHOroqHC119HHbi9 31tCD9pHM9HTbl DO C05HpSHHJO npo.a.yKTOB a - pac-

DB.D,a Th
288 

noxaaarz, 'ITo OHa nocTaTO'IHO aenn&a n 6nxaxa K 100%. 

.llnH onpe.neneJIHH nonuoA acpcPexTHBHocTn perncTpaunn n npoaepKH aa.a.e>KHOCTH sceA 

MSTO.UHKH Mbl npOH 3B911H H3M9p9HHst 3H9pr9TH'I9CKOJ:t 3aBHCHMOCTH C9'19RHSI Sl.ll9pHOA p98KUHH 

U U ( Ne aJ , a 4n ) F m l!lJ 

.asyMR MeTo.naMH: I I no Bblxony Fm2!1J aenocpe.ncTBeaao a nepBH"'HblX npo.uyKTax n no Bbl-

xo.ny Ct
246 

I ,aoqepHero npo.ayKTa Fml!lJ I a onncaaaoA: Bblwe MeTO.URKe. Ha pac. 2 npe.u-

CTaBJJeHbl peaynbTa· bl STHX naMepeHHA. Oxaaanocb, 'ITo xpBBaSI a&Ixo.a.a ct 246 
a .a.o'lepnax 

DpO..O.YJtTBX B !Ipeae 118X OWH50K ITOBTOpS19T ltpHByiO Bb1XO.ll8 Fm
250 

K 3H8'1HT911bHO OT11H'I89T-

CSI oT KpHaoR BbiXO, ta Cf
246 

B nepBH'IHblX npo.ayxTax. 

3TH peaynbTBT ~ HB11HIOTCSI XOpOWHM ,OOKa3aT91IbCTBOM H8Ll9>KHOCTB HCD011b3Y9MOA MSTO

llHKH. OnpeaeneHHa~: B STHX ODbiTax s¢c:PexTHBHOCTb perucTpaunH a uenoM 16ea y'leTa XBMB

'Iecxoro BbiXO.Ual CJCT8B11H9T • 15%, 'ITO cornacyeTCSI C p8C'I9THOA B911H'lHHOA. 

22 
Vf CD011b3YR BbiC JKYIO HHT9HCHBHOCTb nyqxa HOHOB Ne a T8K>K9 TOT Q:l8KT, 'ITO 1l0'19f)-

256 Fm 
252 

HMeeT T HHA nocne a -pa :::na.o.a 102 naoTon .y. 5o nee 20 'tacos, MO)KHO 6blno 

HSKODHTb Fm
25i K011.11i9CTB9 1 LlOCTaTO'IHOM .U11R H8.Q9}KHOA perncTp8UHH H HLl9HTHQ:IHK8UHR 1 na-

102 
256 -33 2 

>Ke ecnH 6bl ce'leHBe o6paaoaaHIIH 
252 

OJC.aaanocb 10 eM • OnnaKo npn CTOnb npo.o.on-

)KHTenbHOM nepno.n t nonypacnaaa Fm H O>KH.UaeMoM ManoM Bblxo.ue 102
256 

noTpe6o-

B8n8Cb CT86H11bH8R pa60T8 a -crreKTpOM9Tp8 B Te'leHHe MHOf'HX CYTOK H3MepeHHA H 

BM9CT9 C TQM '1pe3 Jblqaft:HO HH3KHA ypoB9Hb ct>oHa. 

3xcnepaMeHTbi no onpe.aeneHHlO ypoBHH aoaMO)KHoro ¢loHa. Kax y>Ke 6&mo oTMe'leHo Bbi

we, OCHOBHbiM Q:laK'l Op0M 1 C KOTOpbiM MO.>KST 5b1Tb CBSI38H ~H HCIT011b3yeMOA MeT01lHKH 1 

SIBnsteTcst npoHHKHO ~eHHe nepaH'IHblX nponyKTOB sw:nepHoA peaxuHa THna (I, a xn) 

HB C60pHHK LlllSI npc .ayKTOB -pacna.ua. 

B CBH3H c 9TH ..t: M &I rrpoaasenn HecxonbKo 9KcnepaMeHTOB no onpe.neneHHIO Tax H83b1Bae

Moro ~~'xoaq,:iJBUH9H~ a npOC8'lHB8HH.R~~', HB1lSIIOLU9J"OCst OTHOW9HH9M 'IHC118 STOMOB HeKOTOporo 

DpOll.YKTa pe8KUHH, TIOTISBWHX H8 C60pHHK, K IIOnHOMy 'IHCny aTOMOB STOrO npOllYKTa, nony'leH-

HbiX B peaJC.UHH. 

npa o5nyqeHHB MHweHeA H3 Ba HOH8MH 

lllHMH ce'teHHBMH H,J;yT pe8KUHH C o6pa30BaHH9M 

Ne;v a MaweaeA aa Ce 

a -axTHBHbiX 11nep 

HOHaMH 
151, l!lJ 

Dy .U0'19pHH9 

npOllyKTbl KOTOpbiX He HBnstiOTCSI a -aKTBBHbiMH. npH CpaaHeHHH a -aKTHBHOCTH c6op-

HHKa, noMemenHoro HenocpenCTseuso aa MHweHbiO, H c6opaaxa .uns nponyz:ToB a -pacna.na 

6blno ycTaHoaneao, liTO HHTepecyiOmee aac oTHoweHae ne npesblwaeT 112000. 3To snonae 

OTBS'IaeT Tpe60B8HH IM, npe,a'bHBnHeMbiM K .08HHOA M9T01lHKe, DOCK011bKY 06bJ'IHO C9'1eHH9 peax-

UHH ( 1, a 4n} rrpeB&IW aeT ce'lenae peaxuun (I, 4n) He 6onee 'leM a 20 paa. 

Cne,llOB8T9JibH J 1 M9TO.llHK8 B TOM BH,lle, B KBKOM OHB 5blna D0.llJ"OTOB1leH8 K OllblT8M 1 He 

.L{aaana aaMeTuoro CJoHa oT npoHHKHoseaHSI nepBH'I:HbiX npo.uyKTOB na c6opHHK nnH g,aep oTna-

102
256 

.JH TIOC1le a -pac l8Ll8. KoHTp011bHble OITbJTbi B npouecce CHHTeaa IIOK83811H, 'ITO 3TO 

:J'TB9p>K.UeHH9 1 C.ll91lotHH09 HS OCHOB8HHH peaynbTSTOB 3KCll9pHM9HTOB C 8TOM8MH .O.HCflpD3H.R, 

BepHO TBK.>Ke H .U11H 8TOMOB QJepMHR. 

II 



Owa6xa a HHTepnpeTaUHH nonyqeHHbJX aaaablx MO>KeT t>biTb CBH3BH9.. eme a c TeM, 11To 

00.0 .aeACTBH9M S119KTpH1.f9CKOI"O OOJIH MOryT C06Bp8T~C51 H9 T01lbKO npO lYKTM a -pacnana, 

ao TaJOKe npo.nyKTbl 8 -pacna}la, aneKTpoaaoro ae.xaaTa H R30MepH)f'O nepexoaa. 

8 CBH3H C 3THM HBMH 6blnH Bbi001IH9Hbi 3KC09pHM9HTbi ITO H3Y'I9HH 0 H 8THX BCT01.fHHKOB 

B03MO>K HOrO cf:loH a. 

B onbiTax no co6apaHHIO Bi 
212 

,HBnRIOll.lerocsr npoayKTOM {3 -pt C!I8Ll8 

6bJJIO OOK838HO, 1.J:TO arf"¢eKTHBHOCTb 3TOrO C06Hp8.HHSI • 0,5% H He 3BBHCHT OT 3HBKB 

co6apa10wero aanps>KeHHH. 

Vfccne.noaaHae acpcPeKTHBHOCTK co6apaHHH- npoayxToB rrocne anettTp::>HHoro aaxeaTa 5bmO 

Bbi!IO!IHeRO !IpH o6nyqeHHH ~ce 1«J HOHBMH o
16

• HLlepHaH peaKUHH ce1!1Jro16,7nl Dy149~ Tbl.~ 
149 

IIpHBO.URlUB.SI K CHHTeay Dy r HCflbiTbJB8.lOLU9My aneKTpOHHbiA 38XB8T C 50JibWOA: aaepraeA, fibi-

118 acnonbaoeaaa .a.ea>K.abr, npa nony'feHHH Tb 1.4J B nepBHl;{HbiX H BO l TOpH'fHbJX npo.a.yKTB.X. 

0KB38.110Cb 1 "'TO acpcj:leKTHBHOCTb C06Hp8.HHSI 

Meus:reMofi reoMeTpaa - 1%. 

npu aneKTpOHHOM 3 ax saTe Dy 
1
4'9 a npa-

Peayn&TB.TbJ aKcnepaMeHTOB no eo6apaHHIO aneKTpaqecKHM noneM rpoayxToa f3 -pacna-

.aa H aneKTpOHHOrO 38XB8T8. 003B01IRIOT eaeJIB.Tb SbiSOll 0 TOM, 1.fTO acP!)9KTHBHOCTb C06Rp8HHSI 

?JleKTpu:qecx.HM noneM a raae nponyKTOB aaoMepHoro nepexona He npel .biwaeT, BHD.HMO, 1%. 

Y'IKTblBB.R BbJXOn Fm
252

npH o6nyt.teHHH u238 
HOH8MH Ne

22 
' COOTSeTCTBYIOWHA 

Cet.teHHIO • 2,5x1Q-S)CM
2

, H .U8HHbie ITO KOHTp01110 38 p8.60TOA HCITOJlb30E8HHOfi annapaTypbi, 

MOI'KHO CK838Tb, t.tTO ci>OH 6bl1l HaeTOJlbKO Man, 1.J:TO II03SOJ1S:I11 yaepeHHO perHCTpHpOS8Tb 1022.56 

ITpH ceqeHHSIX peaKUHH ~ 10 i3JCM,
2 

• 

2 .. 3KC!Ie pHMeHTbl !10 CHHTe3y 102
256 

OnhiTbi no cauTeay 
256 

102 npencTaanSinH co6oA npononmaTeJibHble /6-10 qacoa/ o6nytre-

HHSI ypaHOBbiX ~Hweueit HHTeHCHBHbiM nyt.tKOM yCKOpeHHbJX HOHOB 
22 

Ne 06 bJ1.{ HO HCII01lb30B8J1-

eH TOK 5-10 MKB. CyMM8.pHbiH OOTOK HOHOB 
22 

Ne qepea MHrueHb coc1 aens:In 40-70 MKa-ttae 

B OilHOM OribiTe, 

B nepSbJX >Ke o6nyqeaas:rx, npose.aennblx eecuoA 1962 rona, ua cf opHax.e .nnR BTOpH1.fHbJX 

nponyxTos 6btna o5uapymena a -aKTKSHOCTb Fm
256 

Ha pH c. Sa rrpe.acT~BneH a -e nex.Tp cppaxuaa TpaacypaHOBbiX an eMeHTOB npa paanene-

HHH BTOpHl.J.HbiX nponyx.Tos 6 N IICl , nonyqeuabtH s onuoM H3 onbiTOS npH o6nyqeaHH aoaaMH 

ueoHa c 3Heprnefi • 115 Mas. 3ueprus:r 

c Ta6nH'<HbiM 3HaqeHHeM LliiH Fm 
252 

paonoM '"" 25 qacos. 

-'-f:aCTHU /7,04 ~ 0,02/ M 3B xopolllo eosnanaeT 

Ha pH C. 36 riOK838H p8CII8Ll <ToM BKTHBHOCTH C ne-

Pn:c. 4 nOKI13bJBaeT OllH03H81.fHO, '-!:TO -aKTHBHocTb 7,04 M SE npHHannemHT Fm 
252

• 

Ha pHc. 4a nao6pax<.eua xpoMaTorpaMMa npH paa..:J.eneHHH BTOpHl.J.HbiX n JonyKTOB !lCL R8 

X.0110HJte CO CMOJTOU l]aya xc-5Qx12, KOTopat;t IIOKI13biB88T, l.JTO a -aKTH 3HOCTb C 

BbiMbiBaerca Cm , 8 pH:c. 4(, \l0Kd.3b!B8f!T a -c ITE~KTp ct p8KUHH Tp8HCypaHOBbiX 

3ole~C-;HTOB. 

nocne H9CK01lbKHX l.J.BCOB H3MepeHHH 8K1 

.aeuo .aanbueAwee paaneneuue cPpaKuHH Tpanc 

!IOHKe CO CMOnofi ,[lay9KC - 5QxJ2. PHC. 4B I 

li pHC, 4r - a -eneKTp OpO.UYKTOB ¢paKUlj 

TaKHM o5paaoM tibrno noxaaaHo, 'iTO 

Ha c6opHHK9 ll11R nponyKTOB a -pacnana, 

HanH"'He Ha c6opnu:xe Fm
252 

yxaabiBano 

102
256

• 

KonK1.feeTsa Fm
252 

, nony'-IaKnuaecR Ha 

LliiSl peaKUHH U 238 ( Ne 
22 

, 4n I 102
256 

. 

3To noasonuno ue TOIIbKO oaH03HB 11Ho 111 

nana, no a u:ecnenoaaTb ::~aKoHoMepHoeTH o6p 

ero nonypacna.na K BbiiTOitHHTb uenoepeacTBel 

M9HT8 see KOHTp01IbHble Oflb!Tbl ITO BbiS1CH9HKK 

Ha c6opHHKe 6bW T8.K>Ke o6Hapy1KeH 
238 22 

/no-sH.aHMoMy, s peaKUHH U ( Ne , a 6 n 

Tea a 

Yf~e_lll!_~~reTH_1.feeK_HX~~BHCI!M0<;_!_5 

102 , 6bJ11H BblnonHeHbl axcneou:MeHTI 

u 238 (Ne
22

• ~I 102
256 

no Fm
252 

BC UHH 

PeayltbTBTbl npe.neTasneHbi Ha pee. 5. K1 

ITK1.fHbiA nnR iiCIIapBT81IbHbiX p88XUHA, C MBKC 

Ha aToM )Ke pueyHxe npencTaaneHbl KpHBbre 
246 

nepSH'fHbiX IIpOLlYKT8X H .UJlSI Cf - BO BTOp 

Cpaaueuu:e xpHBbiX BbiXona 

HH>Ke, OOKa3bJB8.9T, 1.fTO BbiXO.Q 

256 
BbiXOLlOM 102 

e ne 

SO B1 

). neaas:r B8TBb ci>YHKUHH B036ymneH 

soH: SbiXO.aa Frn 
25 2 

a nepBIPIHbiX npo.ayKTax. 

2. npaBaSI seTBb KpHBOft. KpyTO H.U9T BHI 

npo.ayxTax npo.aonmaeT pacTa. 3ToT cpaxT rc 

BeHHeM nepBH'IHbiX npo.ayx.Tos nenocpe.aeTBeH 

Op9llCT8.811SI9T 38MeTHOlt B91IH'iKHbl. 

S. BbiXOLl Fm
252 

so BTOpaqH biX npo.ayKT 

aaxaaTOM Md
252 

no cne.nytoLUHM npHt.IHHa 

252 
a/ CHHT93 Md MOf' 6biTb oeyweCTB11 

SH~preTH1J9CKH aanpeLUeHHOA S 06118CTH auepri 

(j/ C9'-19HHR no.ao6HbJX peaKUHA 0'-ISHb M8. 

e/ name ecna npeanono>KHTb, ttTo 9'ra 1 

Fm 252 a nepBH1.fHbiX npo.nyxTax .aon)KeH 6!: 



MO>KeT ObiTb CBSI38K8 eme H C T9M, l.J:TO 

1aTbCR He TOJibKO npoayKTbi a -pacnana, 

·o 3SXB8Ta H waoMepaoro rrepexolla. 

epHM9HTbl ITO H3yt.teHHIO H STHX IICTOIJ.HHKOB 

;I IIpO.llYKTOM 8 -pacnana 

0 C06Hp8HHH • 0,5% H He 38BHCHT OT 3H8K8 

ouyKTOB rrocne sneKTpOHHoro aaxaaTa 6btnO 

HnepHaH peaKUHH c,.J.-«1 (016 '7n J Dy149~ T bt~ 

aneKTPOHHbtA aaxaaT c 6onbwofi aaeprHeii, 6bJ

n 
B nepBHlJ.HhlX H BO BTOpHIJ.HhlX npoayKTaX. 

rrpu ~meKTpOHHOM a ax saTe Dy 1.,49 a npH-

neKTpHIJ.eCKHM noneM npoayKTOB {3 -pacrra

Bblao.u 0 TOM, IJ.TO aci:J<iJeKT!iiBHOCTb C06Hp8HHSI 

Horo nepexona ae npeabiWaeT, aHnHM0 1 1%. 

UJ38 HOHSMH 

! 38 pa60TOfi HCITOnb30B8HHOfi arrnapaTypbi, 

TO II03B011Hl1 yaepeHHO perncTpHpOB8Tb 102~ 

bi no cH HT e3y I 02
256 

o5oit nponon)KHT911bHbie /6-10 qacoa/ o6nyqe-
22 

;KopeHHbiX HOHOB Ne 06biiJ.HO HCII01lb30Ban-
22 

qepea MHW9Hb COCT8Bl1H11 40-70 MKa-qac 

9CHOii 1962 ro.oa, HB C60pHHK:e .lll1B BTOpHl{HbiX 

Fm256 

tKUHH TpaacypaHOBblX 3JI9M9HTOB IIpH paanene

)Ji{ B Oll.HOM H3 OllbiTOB npH o6nyiJ.eHHB' HOHSMH 

'<aCTHU 17,04 :t 0,021 Mas xopowo cosnanaeT 

C. 36 ITOK838H pacrran 9TOii 8KTHBHOCTH C ne-

-aKTHBHOCTb 7,04 Mas npHHanne)KHT Fm 252 .. 

83J.JeneHHH BTOpHqHbiX nponyKTOS HCL Ha 

Ka3DIB8eT, 'ITO a -aKTHSHOCTb c E a = 7 ,04Msa 

a -c neKTp dJpaKttHH TpaHcyp8HOBbiX 

nocne H8CK011bKHX qacOS H3MepeHHii 8KTHBHOCTb 6bl.na CMbiTa C IT0Jlfl0>KKH, H npOH3Be

.OeHO .081lbHefiwee paa.a;,neHKe ~paKUHH TpaucypaHOBbiX sneMeHTOB naKTBTQM 8MMOHHR H8 KO

flOHKe co CMOnoit nay9KC - 50x12. Pu:c. 4B flOK83biBaeT XpOM8TorpaMMY 3TOro paaneneHHSI, 

a pHc, 4r - a -cne ~Tp npo.nyKTOB cppaKURH cpepMHB rrocne sToro paaneneHlHl. 

TaKHM o6paaoM f.h<no noKaaauo, 'ITo a -aKTHSHOCTb /7 1 04 .! 0,02/ Mas, Haii.a.eaHaB 

Ha c6opHHKe .a.nsr npo.a) KTOS a -pacnana 1 stsnsteTcB a -aKTHBHOCTbiO Fm 252. 

HamiiJ.He Ha c6opHa:Ke Fm
252 

YKB3btsano Ha cPaKT CHHTeaa a -aKTHSHoro H30Tona 

102
256

. 

KonHqecTsa Fm~ 52 
, nonyqatoiUHecH ua c6opHHKe, cooTBeTCTBo:Banu: ceqeHHS!M 

-32 2 
,.. 10 CM. 

nnH peaKUHH U 238 ( N 3 
22 

, 4n) 102
256 

. 

3TO IT03B011H110 He TOJlbKO OUH03H8<JHO t!LleHTHcflHUHpOS8Tb 

fi8.ll8, HO H HCCJI8.00S8~ b ::JaKoHOMepHOCTH o6pa30S8HHR 102
256 

?.52 
Fm KBK nponyKT a -pac-

s P'?BKTlHH, HaMepHTb rrepHon 

ero nonypacna.aa H SblJOJtHHTb uerrocpe.acTBeHHO s sKcrrepHMenTax no CHHTe2y 102-ro sne

MeaTa BC9 KOHTponbHbl ~ OfibiTbl ITO SbiRCH8HIHO B03MOMHbiX npH"iHH c\JoHa HMeHHO C Fm 
252

• 

246 
Ha c6opHHKe 6biJ TBK>Ke o6uapy)KeH Cf 1 qTo csu:neTenbcTeosano o cnuTeae Fm

250 

/no-BHllHMOMy, B pea.uHH u 238 
( Ne 

22 
'a 6 n J Fm 

250 
I. 

Tea a 

UHH 

M~e:l!H~aHep! ~~_HX.2!1BHC~MCJ:9_!_~ nocne TOro, KaK 6b!1l 

102 1 6bil1H a .Ino.nueHbl aKcneou:MeHTbl no H3MepeHHIO dWHKUHH 

U 238 ( Ne
22

, 4n 102 
256 

no Fm 252 so BTOPH'<HbiX nponyKTax. 

252 256 
Pe3y11bTaTbi npen oTaaneHbi Ha puc, 5. Kpnsan Fm 11 ( 1021 

UHIJ.Hbtit: UllR lfCITapHT·~JlbHbiX peaKUHii, C MBKCHMyMoM ,. 4,5.}0-
32

cM
2 

Ha aToM Me pu:cyHKe rrpencTasneHbi KpHBbie .unR celleHnii o6paaoBaHHst 
246 

nepBHIJ.HbiX npouyKTax a anR Cf -so sTopH"iHbiX npo.ayKTax. 

ycTaHOSJteH ¢aKT CHH-

soa6y EK.lleHHst nnH peaK-

HMeeT XapaKT8p 1 TH-

npH ENe22 ~ ll2Mas. 

Fm 252 
H ct

246
s 

CpaBHeHHe KpHsb x Sbtxo.aa 

HH»Ce, ITOK83biS88T, q ~0 SbiXO.U 

Fm252 

Fm252 
B nepBHl.{HbiX H BO BTOpH"'HbiX ITpOUyKT8X)ITpOB8.U9HHOe 

ao BTopniJ.HbiX nponyKTax onH03Hat.tHO orrpenengeTcB 

256 
BbiXOllOM 102 

238 n 256 
U ( Ne ,4a)l0lcoananaeT c Kpn-}. nesaR BeTSb :!JYHKUHH B036yJKU8HHSI peaKUHH 

aoit: SbiXO.a.a Fm 
25 2 

I nepBHIJ.HbiX npoayKTax. 

252 
2. npasaB B9TB1, KpHBOit. KpyTo H.ll8T SHH3 1 B TO Sp8MSI K8K BbiXOLl Fm B nepBH"iHblX: 

llpOllYKT8X npo.aon>Ko1eT paCTH. 3TOT c!JaKT POBOpHT 0 TOM, qTO {poH, o6ycnosneHHbtH npOHHKHO-

B8HH9M IIepSHl{HbiX IT JOJlYKTOB Henocpe.aCTB8HHO H8 c6opHHK .ll11H npo.ayKTOB 

npe,acTaansteT aaMe, uoit aennqHHbl. 

a -pacrrana, He 

2i2 
3. BbiXOLl Fm so sTOpHqHbtX npo.a.yKTax He Mo>KeT 6btTb C'6ycnoanea sneKTpOHHbiM 

38XB8TOM Md
252 

no cnenyiOWHM npn'<HHaM: 

a/ cHHTe3 Mi
152 

Mor 6biTb ocywecTsneH nKwb B peaKUKH UJ38 ( Ne 
22

, p. 7n ) Md 
25~ 

aucpreTHIJ.9CKH aanpe_ueaaoit s o6nacTH 3Heprni\ 110-120 Msa; 

6/ ceqeuHB Il0D06HbiX p88KUHti OIJ.9Hb M81lbl H COCT8B11SIIOT sennqHHbl 1111 lQ-
33

cM
2

/l?/; 

a/ na)Ke ecnn npennono>KHTb 1 qTo 9Ta peaKUHSI HMeeT MecTol TO B aToM cnyqae BbiXOn 

Fm 252 
a rrepsHIJ.H ,IX nponyKTax non)KeH 6biTb B aecKonbKO .uecstTKOs paa 6onbwe, "ieM Ha6-

13 



1llOD,89Mblit, 9C1lH ylleCTb Sci:KPe.KTBBHOCTb C06Hp8HHSI npH S1l9KTp( •HHOM 38XB8Te. 

Bee npyrne saa.bl pacnana HeKmo1.faiOTCSI no TeM >Ke npa' HHBM. 

256 
~~H~II!I.IIi:JellHOLla, nonypacnaaa 102 • 3KcnepHMew bl no H3MepeHHJO nepROLla no-

nypacna.aa 102 6bl1lH Bhlfl01lH9Hbl C1l9.llYIOil.lHM o6p830M. C tOpOeTb Bp8Il.l9HHH D.HCK8 MeHR

naeb a KB>KaOM onbiTe. nocne o6ny'lleHHH c6opHA:K paapeaancR ua a.se nonoBHHhi. Yncno Hnep 

Fm252 , 3aperneTpHp088HH09 Ha 6nH>KHe'li: OT MHllJ9HH fiOllOBI- He C60pHHK8 /no HanpasneHHIO 

Bp8W9HHH llHCKa/ npHHHM81l0Cb 38 9..0.HHHUy H OTHOCH1l0Cb K H8ll lllbHOMy MOMeHTy BpeMeHH. 

lfacno Jlll9p Fm 
252 

, 38p9f'HCTpHpOB8HH09 Ha .081lbHeit fi01l0BH! e, COOTB9TCTBOB81l0 onpe.aeneu

HOA LI01l9 OT 9.UHHHUhl H OTHOeKllOCb K MOMeHTy BpeM9HH1 onpeL enSieMOMy eKOpOCTbiO Bp8Il.l9HHR 

llHCKB.. 

PeaynbTa.Thl axcnepaMeHTOB no H3MepeHHIO nepno.a.a nonypacnana 102 252 

HB. pHC. 6. nepHO.U Ok8381leH 61lH3KHM K 8 eeKyHaaM. 

npe.a.CT8B1l9Hbl 

flpaBHllbHOCTb OflbiTOB r.:o aaMepeuaiO nepnona nonypac246na no.aTaep>K.aaeTcH cne.oyiOlllHM 

¢axToM. Pacnpen.eneune anonb c6opHBKa aKTHBHOCTH Cf , KBK .ao1.fepnero npo.ayxTa 

Fm2!!J) ( 1 lh = 30 MHH./, He 38BHceno OT CKOpOCTH Bp8lllE HHSI llHCKa /a HHTepaane llO 

o6/MHH.,/ • .3TO HlllllOCTpHpyeTCSI pHC. 6 H 7. 

KouTponhHwe onhiThi. Cne.ayiDWHM &xenepaMeHToM, no.aTse >>K.llB.lOlUHM ¢aKT CHHTeaa 

102 .256 , SlBHllOeb nOBTOpHOe H3MepeHH9 Bb1XO.ll8 Fm .25l HB :60pHHKe H Henoep8.llCTBeHHO B 

npo.a.yKT8X p88KUHH U 2.3:!' + Ne 
22 

, npH1:18M TO'llKH, COOTBeTCT ~ytoWH9 O.QHOA 9H9pi"HH He ORa, 

Ha o6eHX KpHBbiX nonytiBIIHCb B O.UHOM 9KCnepHMeHTe. 

Heo6xo.nHMOCTb TaKoro poaa sxcnepaMeHTOB 6blna o6ycnoa 1eaa TeM, 1.fTO a OITbiTax 

no H3MepeRHlO KpHBOA BbJXO.ll8 Fm
252

HenocpeacTB8HHO B peaxuJ H u238 + Ne n /eM. 

pHC. 5/ He npOH3BO.llHRCSI TW8T81lbHblA KOHTp01lb 38 9H8pi"'H9J:i HO !OB Ne
22 

. 

DnSI DpOB8!lOHHJI OfibiTOB no O.llHOBpeMeHHOMy IT01ty'll8HHlO 06 ~HX KpHBblX 6bl1lH HCIT0Jlb30BB.

Hbl HenO..O.BH)f<Hbi8 CTeHKH 06'b9M8, B KOTOpOM npOBCXO!lHnO C05Hp8 HBe npoayKTOB peB.kUHH. Ha 

STH CT8HKH H8K1l8HBB1l8Ch Cepe6pSIH8SI cpcnbi"'S. 

Bee ocTanbHble onepauaH Bbln01lHS11lBCb TaK, KBK onacauo pan ~e. Ha pnc. 8 npeacTaaneHbi 
252 

peaynbTaTbl aTnx onbiToB. Kpaaag Fm 1 1 6yay'I:IH npoHopMapoea iHOA a oaHoit TOtiKe /noexonh-

KY TOliHO HeHaaeeTHO K01lHli9CTBO nepBHtfisiX npoayKTOB 1 OC8>Kll81 >WHXCH H8 H8ITO.QBH>KHbl8 

eTeHJtH/, xopowo ITOBTOpSieT KpHBYlO Fm[ /pHc. 5/ • 

3xcnepnMeuT npn HH3KOM aaeneHHH a npo6HHKe /40 MM Hg I no.a,Teep>K.aaeT ciJaxT .aH<t>-

252 
Q:lyaHH sr.aep Fm Ha eTeHKH o6'beMa, a ue npSIMoe Hx nonanaHIH aa c'lJ:eT wHpoxoro yrnoeoro 

pacnpeneneHHSI. 3TOT OITbiT fi0LITB8p}I{.088T npaBHllbHOCTb paaee lbJITOJlH9HHOI"'O 8H81IH38 XO.Q8 

xpHBblX ua pH c. 5, a xoTopoM ae YliHTbiBanocb H3MeHeHHe yrnosor o pac npea eneHHSI srnep Fm
252 

c aHepraeA no HoB Ne 
22 

B peaxuHH UU ( Ne 
22 

, a 4 n ) Fm 
25~ • PeaynbTaT sToro on biT a 

MOl" 5biTb IIp81lCK838H H3 TOI"O Q:lBKTB, liTO Bbl1l8T a -llaCTHUbl H8 MO>KeT 3HaqnT81lbHO pac-

0J8 
1 0LIH8KO WHpHTb YI"'1l0B08 pacnpe.a.eneHHe, ITOCKOllbKY npOHCXO.[lHT 38XB8T TA:>Kenoro Sl.llp8 

9KCIT8pHM8HT81lbH8H npOB8pK8 HBM npe.QCT8Bnst1l8Cb He06XO.QHMOA. 

KpaTKOe nepe'llaeneHHe KOHTpOJlbHbiX 9KCIT8pHM8HTOB CBOLlHTC5 K CnenyK>W8My. 

256 
1. noxaaaHO, liTO flpH perHCTp8UHH H Hll8HTHciJHK8UHH H30T0[8 )0'2 ITO .UOtiepueMy 

14 

npo.ayKTY Fm
252 

<J:!oH oT npoHHKHOB8HH~ HJ. 

IHIH :J 233 + Ne 
22 

ua e6opHHKe anSI H n.e 

2. 3clJ<lJeKTHBHOCTb KCIT01lb30B8B~Hc 
u 238 ( Ne 20 , a 4 n ) Fm · 

peaKUHH ~2 
3. nonytteHbi KpHBbl9 BbiXO.aa F~l 

:J238+Ne • 
Henocpe.UCTBeHHO B peaKUHH 252 256 

KpHBblX, npuqeM BHD KpHsoA Fmn ( 102[ 

112 Msa non.TeepMnaeT TOT (paKT, LITO 3-' 

Hefl:TpOHOB. 

4. Y1ccnenoBBHbi A03MO>KHOCTH co6Hp 

noro.aaxaaTa. noxaaano, 'iTO 9TH au.abl P 

c6opHHK .Q11SI HJ.I8p OT,a81.fH. 

252 
5. Pacnpe,aeneHae st.aep Fm aa c6 

256 
pacna.o.a 102 c nepaonoM nonypacnan 

PeaynbTBTbi npoee,aeHHbiX onbiTOB Y 

238 22 
U + Ne 6bln CHHTeaupoaaH a 

m. 
I. Pa 

ToT <t>aKT, 'iTO uaoTon 

8 ceK., He SIB11SI9TeSI H90)KH.U8HHblM e TO 

Tenet:\. 

3 ceK.I H 102 IT '/, 

6onbwe 
2.54 

eueprRR a -pacnaaa 102 
254 

HMeeT 38MKHYTYJO ylleeTb, qTQ 102 

.no npe.nnono>KHTb, liTO .anR waoTonos I 

a -pacna.aa aHB.tiHT911bHO cna6ee 

/18/ 
,ayeT Ha TeOpeTHti8CKHX OU9HOK 

I"HJO 

OlleHb HHTepecHhlM HBnAeTeR sonpoc 

U1HX peay llbT aTOB en en yeT' liTO 1 sf ?:. f 

uoro neneHHSI 102 256 He npoTHBopet.tHT 

llSIUHSIX /Tsf• 8.105 cex/ .. a T8K>K9 3H8'-I 

/19/ /T • 2 103 ceKI O, 
Koro-Uopua sf i 

151 
· 

qecKOA oueHKOA IOxauccoHa , KOTOpbl 

Hano oTMeTHTb, 1.fTO TeopeTH'i8CK ll 

lOT C npennonO>KSHHeM aMepHK8HCKHX ¢.-
254 

HOe .a.e.rteHH9 npH CHHTe3e 102 OTH 



HSI npH S119KTpOHHOM 38XB8Te. 

0 TeM >K9 npH'IHH8M. 

3KcnepzMeHTbl no zaMepenn:to nepzo.aa no

HM o5paaoM. C~topocTb epawenzg ,a,Hcxa Menst

IHK paapeaancsr ua ase nonoBHHbl. 4Hcno st.aep 

MHill9HH nonosHne c6opHHKa /no nanpasneHHIO 

HOCHliOCb !t H8q811bHOMy MOM9HTY Bp9M8HH. 

l8llbH8j:t flOliOBHH9, COOTB9TCTBOB81IO onpe,a,eneH

Bp8M9HH, onpe.091U18MOMY CKOpOCTblO Bp8W8HHH 

rrepHona rronypacrrana 102 252 

H,llSM. 

npe.OCT88118Hbl 

~na nonypac,246na no.oTsep>KnaeTcfl cne.nyiOWHM 

IHOCTH Cf 1 KSK noqepnero nponyKTa 

CKOpOCTH Bp8W9HHSI .UBCK8 /B HHT9pB8ll9 llO 

IM9HTOM,J;.OTBepm.08101URM cjJaKT CHHTeaa 

na Fm na c5opHHKe H nenocpeacTeenuo a 

rO'f.IKH, COOTB9TCTBylOWH9 O.OHOj:t sneprHH H90HS, 

M9HT8. 

·oa 5blna o6ycnosnena TeM 1 'f.ITO a onbiTSX 

t CTBe HHO B peaJ<IlHH U 23/l + N e 2l 

b aa snepruea aonoa Ne 
22 

• 

/eM. 

JMY nonyqeHHIO o6eHX KpRBblX 6blliR HCfi0llb30BS

tORCXOllHliO co6Hp8HBe nponyxToB peattuHH. Ha 

1 xaK onHcano panee. Ha pee. 8 npencTasneHbi 

lYqB npOHOpMHpOB8HHOA B OllHOA TOqKe /nocKOllb

JO.llYKTOB, OC8>K.Q810lllHXCSI H8 H9DO.llBH)I(Hble 

pHC. 5/. 

'6HHKe /40 MM H~ I nonTBep>KnaeT <PaKT n 11 <P-

stMoe ax nonananHe aa cqeT wHpoKoro yrnosoro 

aBHllbHOCTb paaee BbJnonnennoro auannaa xona 

~~MeHeHHe yrnosz~o pac npen eneHHH 9 nep Fm
252 

'a 4 n ) Fm .. PeaynbTST sToro onhiTa 

neT a -qacTHUbi ne Mo)l{eT anaqHT911bHO pac-

JHcxo.aHT aaxsaT T.SDK en oro s:~npa o
18 

I O.UH8KO 

nacb neo6xoJJ.HMOA. 

epHMSHTOB CBO.O.HTCSI K Cll9.UYIOW9My. 

eHTHcPHI<8UHH H30TOI1B 10~ 256 
no ,noqepneMy 

14 

nonyLIH:BllJHXCSI H9TIOCp9llCTB9HHO B peaK-F 
252 

m ' 252 npoayKTY Fm cJ>oH oT npoHHKHOBeHHSJ st.aep 

']238+ 1Ve22 
a 

ua ce opHHKe .anst stnep oT.aa'-IH nocne 
IUIH 

2. 3<P<J:>eKTHBHOCTb H :nonb30BBBWeHCSI B Oil biTe M8TOllHKII orrpeneneHB npH nccneilOBBHHH 

peaKUHH u238 ( Ne
20 

I 4" ) Fm
250 

. 
252 

3. DonyqeHbl KpHBbJe BbiXOilB Fm HB c6opHRKe Haep OTilB'lH nocne a -pacrrana H 

,238 ,22 uerrocpencTeeHHO B peaKUJ H 'J + l'Oe • V!MeeTCSI peaKoe paanaqae B xapaKTepe xona o6eHx 

252 256 
KpHBbiX, npaqeM BRD KplH all Fma ( 102[ l c rronywHpHHOli • 8 Mas H MaKcHMYM B pai\oHe 

112 Mas nonTBep>KnaeT ·oT cpaKT, 'ITO anecb Mbi HMeeM ;:teno c peaKul!eii acnapeHHH 4-x 

HefiTpOHOB. 

4. VlccnenoeaHbl Bo: Mo>KHOCTH co6apauRS1 Hnep OTilB'lll nocne 13 -pacnana a aneKTpou-252 

uoro.aaxBaTa. DoKaaauo 'ITO aTH BRilbl pacnana ue MoryT o6ycnoBRTb nonanauHH Fm Ha 

c6opmt.K unR snep oT.na ... H. 
252 

5. Pacrrpe.nP.neHHe l nep Fm Ha c6opHHKe cooTeeTcTsyeT ¢aKTY 
-pa,a,R08KTHBHOrO 

pacnana 102 256 c nepH JUOM nonypacnana, 6nu3KHM K 8 ceKyH.naM. 

238

Peaynbi/Tbl IIpOB8 18HHb1X Ol1b1TOB y6enKT81IbHO !10ilTB8p>K~~IOT BbiBOil, 'ITO B pe8KUHH 

U + Ne 6bm cHHTI~aHpoeaH a -aKTHBHbtii n:aoTon 102 . 

Ul· OECYA<UEHVIE PE3YnbTAT0B 

I. PanaoaKTRBHble csoilcTBB 102 
256 

256 
ToT <PaKT, qTo "•oTon 102 gsnHeTcH anb<Pa-aKTHBHbiM " HMeeT rrepi!Oil nonypacnana 

8 C8K., He 9BnSleTCS1 f eOa<llilBHHbiM C TO'IKII 3p8HH9 CHCTeMBTHKH •JeT uo-'lPTHb!X a -JWITyqa-

Hano, onHaKO, >TM8THTb, 'ITO H3 cpaeueHHH nepl!onoB nonypacnana nng 102 

254 

256 Tv, 3 ceK.I > 102 /T 'I> = 8 ceK.I uenocpencTB8HHO cnenyeT, 'ITO nonuaH 

aueprHH a -pacnana 102 254 6onbwe rronuoii aueprRH -pacnana 102 

256 

• EcnH 

TeneR. 

yqeCTb, 'ITO 102 254 RM88T 38MKHYTYIO HefiTpOHHYIO nono60ITO'lKY 152, TO, no-BHilHMOMy, HB

ilO npennono>KHTb, lTO nnH H30TOIIOB 102-ro aneMeHTa enHHHlle aToll nono6ono'lKH ua auep-

rHIO a -pacnana >Ha'lHTenbHO cna6ee, qeM nnsi H3oTonoB 100-ro aneMeHTa H qeM aTo cne-

/18/ 
nyeT aa TeopeTHqec!HX oueuoK 256 

QqeHb uuTepec> biM HBnHeTCR sonpoc o nepHone cnoHTauuoro neneuHH 102 • VIa ua-

mHx peaynbTBTOB cnonyeT, 'ITO Tst 2:. 8 ceK. TaKaH HH"'"gg rpauuua nng nepuona crrouTaH

uoro neneHHS! 102 25c ue npoTHBope'lHT auaqeuuiO, rronyqaeMoMY npR rpacl>H'!eCKHX :>KCTpano

nguH!!X ITs!~ s.105 ceK I, a TaK>Ke 3Haqeuuro, nonyqaeMoMY B pac'leTaX no <PopMyne Cs!!Teu

Koro-UopH/191 /T ,( = 2.103 ceK/. 0UH8KO :;>TOT peaynbT8T CHIIbHO pacXOilHTCH C TeopeTH-

qeCKOil oueuKoll lOX •nccou/ 151 , KOTOpblii naeT nnH 102 

256 
T sf 10-

2 

ceK. 
254 

Hano oTMeTH1 b, qTO TeopeTH'leCKHe oueHKH JOxauccoua nnH 102 xopowo cosnana10T 

lOT C npennono>KeH¥ eM aMepRK8HCKIIX cPH3HK0B/S/ 0 TOM, qTO Ha6n 10il8BWe8C9 HMH cnOHT8H-

HOe .oeneHH8 npH Cd:HTeae 102
254 

OTHOCHTCSI K STOMY H30TOUy. 

15 



Xopowee coana.aenae Te cpeTaqecxoA. n axcnepnMeHT811bHOA. B( nH1.fHHhi T f anSI 102254 
2i6 s 

H peaxoe paanuque Ina 3-4 nopstaxa/ aenH'IHH T si nnst 102 npe.acTaBnHeTcst xpaA-

He y.aHBHT9llbHhiM. 

102 

B castan c STHM 6blno 6hi secbM8 BHTepecuo uaMepHTb nenoc )e.ncTaenuo T _91 nnst 
256 

2. Ceqeuae peaxuu• 

PacqeT anepreTn'lecxnx xapaxTepncTHK peaxuua 

U 
238 

( Ne 
21

, 4n ) 102
256 

IIOk83biB89T 1 'ITO M8KCHMyM BepOSITHOCTH HcnapeHHSI 4-x HeATpOHOB H3 COCTBBHOf'O HLipa .aoc-

THraeTCSl npn aueprnsx naneTaiOwux uouoa uecua na 4-6 Mas nu> ~e. qeM xynonoacxnA 6ap&

ep CHCTeMbl U2J8 +Ne ~ 

3TOT 4JaKTOp 06'bSICHSl9T II01IO>K9HK9 M8KCHMYM8 C9'19HHSI o6pa 30B8HHSI 102 256 H8 

anepreTuqecxoA ocn /ana'lenne 

HOA B91IH1.JHHOA/. 

Eqmar.= 112 Maa .aocTaTO'IHo xop lWO cornacyeTcH c pacqeT-

3To o5cTostTellhcTao a anaqaTem,noA Mepe o5ycnaanaaaeT Tal >Ke Manoe anaqenue cet.te

HHSI B M8KCHMyMe / ClmB% ':, 4,5.10-32
cM

2 /, HO He MO>KeT 05'bSICHH'lb BCero II8ll9HHSI ceqenust 

npa nepexo.ae OT nerKHX 6oM6ap.anpyKnuax t.tacTHU K TH>KeJlbiM, ya e oTMe'-lennoe a pa6oT~~O/ 

O.nnaxo nonyt.tennoe anat.tenue ce'IeHHst ace >Ke .aocTaTot.tno ae TIHKO, oco6enno eciiH 

yqecTb 1 ttTO acpcpeKT Mo>KeT 6b1Tb YB91IH'li9H 38 ClleT YB9liHli9HHSI tt) BCTBHT9llbHOCTH M9TO.UHKH. 

B oT.ae~HbiX onhiTax naMa 6biiDI nonyqenhi peayllhTBTbt, yK83biBaawue ua npncyTCTaHe 

BO BTOpH1.J:HblX npo.ayKT8X Fm2SJ , KOTOpblA MOT" 6bJTh IlpO.llYKTOM J18CII8.08 102 2SS • .[ln.H 

yaepeHHOA H.Q9HTH¢HK8UHII aTOr'O H30TOII8 'IYBCTBHTellbHOCTb MeTO.l HKH OK838ll8Cb HeL10CT8-

TOliHOA, T,K. Fm
251 

HCIIbiTbiBBeT a -pacna.a TOllbKO B l% cnyGaea, TeM He Meaee 3TOT 

pe3yllbT8T Il03BOnSieT H8.LI8SITbCH, ttTO CHHTe3 6onee nerKHX H30TOn< B 102-ro 9ll9M8HT8 Mo

)f{8T 6biTb ocywecTaneu a .oanbaellwax axcnepaMeHTax. 

B 38KliiOtteHue M bJ Bbipa)f{aeM uawy rny5oKyiO 6naro.aapuocTb.., n~Hy-KoppecnoHnenTy 

AH CCCP reoprHIO HHK01189BHliY ct>nepoBy, non pyKOBO.QCTBOM z tpH ropHtteM YYIBCTHH KOTO

poro 6brna BbmonneHa aTa pa6oTa. 

Mbi 6naro.aapHbi Taxme pyxoso.auTenSIM rro.apaa..aeneHall lO.U. OranecHny, A.H. 4>anan

coHy u A.C. nacJOKY aa o6ecrre'4euue uawax axcnepuMeuToa CTOllb H:HTeHCHBHbiMH nylJKaMH 

ycKOpeHHbiX HOHOB aeoua. 

I. P.R. Fields, A.M.Friedman, I.Milsted, H.Atterling, W.Forsling. L.W.Holm, B.Astom. 
Phys. Rev., 107, 1460 (1957). 

2. r. KyMncjl, E.Ll. LloHeu. /K3'1 <l>, .1i._, 798 /1963/. 

3. VI. EpaHllWT9Tp, M. Kp>KHBaHeK, H. Manbl, Cy XyH-ryll. npenp IHT OVIHVI P-978, Lly6-
Ha, 1962 . 

4. r.H. ~nepos, C.M. norrHKBHOB, A.C. KapaMHH H np. LlAH CCCP, !£Q., 73 /1958/. 
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3KcnepHMeHT81IhHOA ae1IH'IHHbi T sf nnH 102
254 

H"''HH 1 si ll11H 102
256 

npencTaanHeTcst KpaA-

pecHo H3MepHTb aenocpeacTaeHHo T ,CJf nnsr 

4 n ) 102256 

: peaKUHH 
256 

) 102 
crapeHHSI 4-x HeATpOHOB H3 COCT8BHOro Hnpa llOC-

H9CH8 HB 4-6 Mas HH)Ke, 'IeM KynoHoscxuA 6ap&-

!lKCHMyMa ceqeHHH o6pa30B8HHH 102 
256 

HB 

2 Mas nocTaTOttHo xopowo cornacyeTcH c pactteT-

Mepe o6ycnasnnaaeT TSK>Ke Manoe aHatteHHe ceqe

no He MO)KeT o6'bHCHHTb acero naneHHSI ceqeaaH 

1:18CTHU K TSDK911biM, y>Ke OTMe'-leHHOe B pa6oT~~Q/ 

see >Ke nocTaTO'IHO aenuKo, oco6eHHO eciDI 

I 38 C'IeT yse11H'I9HHSI 'IYBCTBHT911bHOCTH MeTOllHKH. 

y-qeHbi peayllbTSTbi, yxaablaaawHe Ha npHcyTcTsHe 

I Mor 6b!Tb nponyKTOM pacnana 102 
255 

• LlnH 

'IYBCTBHTellbHOCTb MeTOllHKH OK838118Cb HellOCTa-
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