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3aapa 11.,· EenoB B.3., tJenHOKOB n.n .• .ao·MaHOB B.n .. 
!Occoaaya M., KopoTKHH IO.C~, ll.leronea B.A., 

lllanaeBCKHil M.P. 

XHMH'IeCKOe BbiileneHHe Kyp'ISTOBHSI 

Ll12-5845 

Kyp'laToBHfi-259 BhlllenSinCSI H3 npollyKTOB o6ny'leHHSI nnyToHHSI-242 
_HOHaMH aeoHa-22 MeTOilOM tPPOHTanbHOil TepMOXpOMaTorpatPHH xnopHilOB Ha 
cTeKnSIHHOfi xonoaxe. Ebino aafilleHo, 'ITO MoneKynbi xnopl!lla Kyp'laToBIISI 
SllCOpfillpyiDTCSI Ha CTeHKSX KOnOHKII B rrpeJlenax 30Hbl SllCOpfiUHII MoneKyn 
qeTbtpexxnopl!cToro ra!PHHSI ( 1!30TOrrbi 170

• 
171 HI ) , KOTOpbiil cnyltmn MOHII-

TopoM. B llSHHbiX 3Kcnepi!MeHTanbHbiX ycnoBIISIX sTa aoaa l!Mena MaKCIIMYM 
npi!MepP.O npll 250 , 3aperi!CTp11pOBSHO 18 aTOMOB Kyp'ISTOBIISI no OCKOnKaM 

cnoaTaaaoro JleneHI!SI Slllep. 
noKS3biBaeTCSI1 'ITO BO BCeX XI!MI!'IeCKI!X HCCnellOBSHIISIX C Kyp'ISTOBH

eM1 npOBOili!MbiX B Lly6ae, HS'IIIHSH C 1966 rOlla, peri!CTp!!pOBanCSI 1!30Toh
59Ku 

flpenpMHT 061.eJOIIIeHBOI'O IIBCTIITYTB J,QepBIIIX 11Cc.te,QOB8H ... 

,lbr&la, 1971 

Zvara I., Belov v.z., Chelnokov L.P., DomanbvV.P,, D12-5845 
Hussonnois M,, Korotkin Yu.S., Schegolev V.A., 
Shalayevsky M,R. 

Chemical Separation of Kurchatovium 

Kurchatovium-259 has been isolated from the products of the 
bombardment of 242Pu with 22Ne ions by frontal thermochromatog,
raphy of chlorides on a glass column. The kurchatovium chloride 
molecules have been found to be adsorbed on the column walls 
within the band of adsorbed hafnium tetrachloride molecules /isoto
pes 170• 171 HI /, which served as a monitor, Under the given expe
rimemtal conditions this band peaked at .,250°, Eighteen kurchato
vium atoms have been detected by the fragments from spontaneous 
fission of their nuclei, It is shown that in all chemical experiments 
with kurchatovium performed at Dubna since 1966, the isotope 

259
Ku 

was registered, . • i 

Preprint. Joint_ Institute for Nuclear Re~eareh. 
Duhna, 1971 



I 11 · /2 3/ B pa6oTe 1966 rona H B 6onee nosnunx cTaThHX 1 uawa rpyn-

na coo6mana 1 'ITO npn o6nyqeunn 242 Pu uouaMH 
22 Ne c aueprneii . 113-

119 M 9B ( KOMnay~n-Hdpo Z ~ 104) o6pasyeTCH KOpOTKO)I{HBYillHH CITOH

T8HHO nenHillHHCH HyKnHn 1 XHMH'IeCKHe CBOHCTBa KOTOpOrO COOTBeTCTBYIOT 

O)I{HnaeMbiM .CBOHCTB8M 9KaraQJHHH: ero xnopHn no neTy'leCTH 6nH30K K 

'leTbipexxnopncToMy ratjlumo H1 B qacTuocTH 1 uaMuoro 6onee neTy'l1 t!eM 

Tpnxnopnnhi aKTHHoHnHhiX aneMeHToB, KpoMe Toro 1 TaK )l{e KaK HIC/4 

ou npo'IHO CBHSbiBaeTCH c K C/. 

AKTHBHOCTh C T8KHMH CBOHCTB8MH He Ha6monan~'ch H8MH B HnE':pllbiX 

peaKUHHx 1 npHBonHmnx K KoMnayun-HnpaM c Z < 104, TaKHM o6pasoM1. ·coBo

KynuocTh naHHbiX onH03H8'1HO CBHneTenhCTBOBana 0 XHMH'IeCKOM BbiileneHHH 

104-ro aneMeuTa ( Kyp'laToBnii - Ku ) . 
/4/ 

B 1964 rony c!>nepoB H np. 1 co6npaH aTOMbi oTna'll! ua KOHBeiiepuy16 

neHTY 1 llBH)I{YillYIOCH Bnonh HenonBH)I{l!biX neTeKTOpOB 1 pasnemmH CITOHT8HHO 

nenHmnecH nponyKTbi o6ny'leHHH ~42 Pu· HoHaMH ·22 Ne no nepnonaM 

nonypacnana. Oun o6uapy)I{HnH HsoTon 
26° Ku H onpenenHnH nnH ·uero 

T ~ "' 0 1 3 1 ceK. Ha ocuoBaHHH aToll: pa6oTbi Mbi npennonarann1 'ITO perHcT-.. 

pnpyeMbie uaMH aKTbi cnouTauuoro neneHHH Kyp'laToBHH o6ycnoBneHbi pacna

noM HMeHHO 9TOro HSOTOna, HenaBuHe 6onee TO'IHbie OnbiTbl 1 BbiiTOnHeHHbie 
/5/ 

cf>nepOBbiM C COTpynHHK8MH C noMOIUhiO auarrorH'IHOH MeTonHKH 1 noKasanH 1 

'ITO B nuTepBane auepruii no HoB 
22 N~ 110-125 M 9B o6pasyKiTcH nBa cnou-

T8HHO nenHIUHXCH H30TOna Kyp'I8TOBHH: 

r 

3 

259 Ku· H 26° Ku c nepuonaMH 
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nonypacnana "'4,5 ll, 0,1 CeK COOTBeTCTBeHHO, ATOMHbiil: ll MaCCOBbie HOMepa 

6binll onpeneneHhi no yrnosoMy pacnpeneneamo aToMoB OTJla'IH H no ljlyHKUHSIM 

B036y)KJleHl!SI 9Tl!X aKTl!BHOCTefi - 9TH Jl8HHbie COOTBeTCTBOB8nll SIJlepHbiM 

peaKUliSIM, llllY!IlliM qepe3 KOMnayHJl-SIJlpO C l!CnapeUI!eM 5 ll 4 Heil:TpOIIOB. 

8 CBOliX npe)KHl!X Xl!Ml!l!eCKliX l!ccnenoBaHl!SIX Mbl nhiTanl!Cb ouem!BaTb 

rtepnon nonypacnana KypqaTOBHSI, nponycKaSI ero B raaoaoM noToKe qepea 

nnnaayro KaMepy c neTeKTopaMH ocKonKoB neneann. Ha-aa aoaMO)KJIOro 

xpoMaTorpaljlnqecKoro aljlljleKTa "ynep)Kl!BaHHSI" npll npoxo)KJleHHH MoneKyn 

qepea KaMepy Mbi Mornn TaKHM o6paaoM nony>iHTb nHtub oueHKY ueKoToporo 

HH)KHero npenena nnn HCTHHHoro anaqeHHSI T!2 • B paanH'IHhiX cepn:nx 

onhiTOB npn: 15-25 aapern:cTpnpoaaHHhiX aKTax pacnana aail:nenHhie auaqean:n 

aToro npenena cocTaBnnnH 0,2 - 1 ceK. nocne ynoMnHyToro yTOl!HeHHSI 

nepn:ona riOnypacnana 26° Ku CTano olJeBIIJlHbiM, 'ITO Mbl ae MOI'nll na6niDJl8Tb 
/3 6/ 

9TOT CTOnb KOpOTKO)KIIBY!IlliH li30TOn. Mbl npennonO)KIInll ' , 'ITO, no-BHJlii-

MOMy, n:Menn neno c 259Ku • HacTonman pa6oTa BbiiiOnaeaa c uenbiD OKOH- , 

qaTenbHOii: nposepKH aToro npennono)KeHHSI, ., 

3Kcnepn:MenTanbHBSI qacTb 

3Kcnepn:M eHThi nposonn:nncb aa ycTaHOBKe, 6onee nonpo6ao onn:caauoii 

/7/ B ( CM. T8K)Ke cxeMy B BepxHefi qaCTII 'pn:c, 1) •, M HllieHb .113 OKIICII nnyT0-
242 2 ' 22 ' 

HHSI ( 95% . Pu Tonmn:aoii 0,8 MrlcM o6nyqanacb n:ouaMH Ne 

c' aneprn:efi 119 MaB, 'ITO COOTBeTCTByeT MBKCHMyMy BblXOJl8 peaKUIIll. 

242Pu(22Ne,Sn}259Ku /5/ , . • Heaaa'IHTenbHaSI qacTb nnomann: Mnweun: 

6bin8 ·aaHSITa cnoeM OKIICll caMapHSI, lJT06bi OllHOBpeMeHHO C KypqaTOBIIeM 

nonyqaTb era 6nn)Kafirunfi xn:MH'IeCKHii: roMonor raljlnn:il: ( n:aoTonbi 
170

•
171

Hf ) • 

5Jnpa OTJl8'111, BbineTeBtulle l!3 MHtueHH, TOpM0311niiCb B noTOKe asoTa, KOTOpblH 

TpaacnopTn:poaan n:x B cTeKnnHHyro xpoMaTorpaljlnqecKyro KonoHKy. Ha sxone 

B KonoHKY B noT?K ssonn:nn:cb napbi xnopn:pyromn:x areHTOB- Ti Cl4 ll SO Cl2 ; 

4 



Pnc. 1. Bepx: IlpnaummanbHaH cxeMa sKcnepnMeHTanhHOll: annapaTyphlo 
Cepennaa: TeMnepaTypHhill: pe)I{I!M xpoMaTorpaqmqecKoll: KonoHKII. Hn3r Pac
npeaenea~e cneaoa ocKonKoB rieneHIIH (Kpy)I{KII) anonh KonoHKII B onbiTax 
c KypqaToBIIeM no cpaBHeHIIIO c pacnpeneneHIIHMII 44 m Sc ( nyHKTIIp) 

II 1 70 • 171 HI ( cnnomHaH niiHIIH), II3MepeHHhiMll no y -II3nyqeHHIO. 

5 



pe3ynhTHPYJOIUee llapunanhHoe Jl8BneHHe rrapoB cocTanmmo 2,0 H 4,3 MM 

pT~ cT. coo:rneTcTBeHHO, Konoa:Ka rrpeJlcTaBmma co6ott rrpHMYJO cTeKnHHHYJO 

Tpy6Ky JlnHHOti 195 CM H BHyTpeHHHM )lHaMeTpOM 4 MM 1 COCTOHIUYIO H3 

Tpex yqaCTKOB (pHC, 1 - pHMCKHe UH~pb!) pa3nHqHoro H83HaqeHHH, DepBblti 

H3 HHX
1 

nnHHOti 30 CM 1 cny~Hn nnH oqHCTKH•OT aneMeHTOBo06pa3y!OIUHX 

HeneTyqne xnopHJlhlo C IIOMOUih!O qaCTblX BbiCTYIIOB Ha BHyTpeHHeti IIOBepx

HOCTH Tpy6KH H8 9TOM yqacTKe Bbl3biB8nOCh 38BHXpeHHe IIOTOK8 1 qTo CIIO

C06CTBOB8nO 6onee 6biCTpOMy OC8~JleHH!O MOneKyn ~eneTyqHX xnopHJlOB, 

8)lonh BTOpOrO yqaCTK8 1 )lnHHOti 100 CM 1 IIO)l)lep~HBanaCh TeMIIepaTypa 

400;t_5°, Ha TpeTbeM yqacTKe, JlnHHOti 65 eM, C03Jl8BancH crran TeMrrepaTyphi 

. 0 
OT 400 no 50 C, Do BCeti JlnHHe BTOporo H TpeTbero yqaCTKOB B Tpy6Ky 

Bnonh ee OCH 6bin.H BCTaBneHbl JleTeKTOpbl CIIOHT8HHOrO neneHHH - rrnaCTHHKH 

Cn!OJlbl mHpHHOti 4 .MM, 

B crreunanhHhiX OIIhiTax, rrpH TeMnepaTypHoM pe~nMe yqacTKOB I n II , 

YK838HHOM H8 pliC, 1, OIIpe)lenHnOCh BpeMH npOXO~neHliH 8TOMOB OT MHUieHll 

no KoHua li30TepMnqecKoro yqacTKa II • Ha pnc, ~ npHBeJleHa BbiXOJlH8H 

KpliB8H ("xpoMaTorpaMMa") ra~HHH B 9TOti TOqKe IIpll liMIIynhCHOM BB9Jl9HHH 

8TOMOB .B ~830Bblti IIOTOK, BHnH0 1 qTO cpenHee Bp9MH 1 38 KOTOpoe ra~-~llti 
rronanaeT H8 rpanneHTHblti yqaCTOK KOnOHKH 1 COCTaBnHeT .. 0,4 C9K, TaKlle 

ycnoBHH He6naronpns:iTHhi JlnH BhineneHHH aKTliBHOCTH c T~ .. 0, 1 ceK, 

B TO ~e BpeMH okono 95% 8TOMOB ra~Hl;~ BbiXOJlHT 38 BpeM~ MeHhUI9 2 ce

KyHn, qTO BIIOnHe IIOJlXOJlHT nnH BhineneHliH 8KTHBHOCTII C 'T ~ IIOpHnKa 

Hec'KonhKHX ceKyHn. 

PeaynhTaThi H o6cy~nemle 

PeaynhT8Thi OIIhiTOB c KypqaToBHeM npeJlcTanneHhi B HII~Heti qacTH 

pHC, 1, BHJlHO, qTO HMeJOTCH nne rpyiiiib\ TpeKOB OCKOnKOB neneHHH: 

OJlH8 B Haqane H30TepMHqeCKOrO yqacTK8 l( H BTOp8H - H8 rpanHeHTHOti 

qaCTH KOnOHKI!• C IIOMOIUh!O 'Ge-Li )leTeKTOJ?8 y -113ny~eHHH 6bma CHHTa 

6 



20 

L 

.. 

1 2 3 CeK 

PHc. 2. OnbtT no H3MepeHHIO cKopocTH npoXOlliJleHHSI aToMoB ratf>HHSI oT 

MHJUeHH JlO TpeTbero yttaCTKa KOnOHKH. MHilleHb o6nyttanacb B TetteHHe 

0,4 ceK ( salllTpHXOBaHHhtfi HHTepaan )'. CnnolllHaSI KpHBaH - H3MenenHe Bo 

apeMeHH KOHuenTpauHH H30Tonoa 
770• 

777 HI a rase na BhiXOJle H3 yttacT,..;. 

Ka II • rasOBb!il: noT OK npOXOJlHT YK838HHOe pacCTOHl!He 3a 0, 25 ceK. . 
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rncTorpaMMa pacnpeneneHHH BJlOnb KonoHKif naoTonoB 170• 171 HI 1 

a TaKme ·44 
m 'Sc ( nponyKT B3alfMoneitcTBifH 22 He c amoMHHifeM - MaTe-

pnanoM nonnomKII MIIllleHII), OyTeM CMhiBa II paniiOXIfMH'IeCKoro auannaa 

aKTIIBHOCTif1 'ancop61IpOBaHHOit Ha CTeHKaX KOnOHKII 1 KOHTpOnlfpOBanOCb 

TaKme pacnpeneneune II:'loTonoB 242 Cm n 246 Cl ( npoayKThi "peaKuiiit nepe-

naqn", npoTeKa!OllllfX uapHJlY c o6paaoBaHIIeM KOMnayun-Hnep). l1x no Be- · 

neHIIe auanorn'IHO pacnpeneneHIIIO cKaHJlHH. 

TpeKII ocKonKoB neneunH, aaperiicTp1IpoBaHHhie B caMoM Ha'lane 

II30TepMII'IeCKOit qaCTII KOnOHKII 1 Ky)la nonanana 3aMeTHaH )lOnH CKaH)liiH 1 

CBII)leTenbCTBYIOT 0 Hanii'IIIIf B npOJlYKTaX HJlepHbiX peaKUIIit CllOHTaHHO )le--

( 256 F · ) nHlllnxcs.r naoTonoB aKTIIHOifllHhiX aneMeHTOB eM, unme o · m • Onua-

Ko xapaKTep pacnpeneneunH Sc , Cm II Cf , a TaKme oTcyTcTBIIe Tpe-

KOB Ha BCeit OCTanbHOfi. lf30TepMH'IeCKOit 'laCTII KOnOHKif IICKniO'IaiOT B03MO>K

HOCTb npOXO)KJleHIIH 3TIIX aneMeHTOB B paitoH ancop6UIIOHHOrO fliiKa ra<jJHIIH, 

KpoMe Toro 6hmll BhmonueHhi TaKme cneuiianbHhie onbiThi c uenhiM pHJlOM 

aneMeHTOB - npeJlC'f,aBI!Teneit pa3nlf'IHhiX rpynn nepiiOJlii'IeCKOit ClfCTeMhl 1 

o6nana101ll1IX caMhiMII paauoo6pa3HhiMII cBoitcTBaMn xnopiinoB, TaK, uanpn

Mep,. 6l,mo uaitncuo, 'ITO Ha , Cs , Ca , Sr 1 naHTaHOifJlhi, · ynoMHHYThie BhJllle 

TpaucnnyTOHIIeBbJe aneMeHThl , Hp Pu , Ru , Rh - II Pel ancop6npy!OTCH 

nplf 3Ha'IHTenbHO 6onee BhiCOKOit TeMnepaType 1 'leM ra<jJHIIfi 1 B TO BpeMH 

KaK xnopHJlhi In , Sn , Hb , Mo If Tc o6paay10T ancop6unoHHhie aoHhi 

npii cyllleCTBeHHO 6onee Hlf3Koit TeMnepaType. TaKHM o6pa;oM, rpynna 

TpeKoB ocKonKoB aeneHIIH1 uaitneuuaH B npenenax aoHhi ancop6unn 'leThipex

xnopiicToro ratflmm, uecoMueuuo ,o6ycnoBneua pacnanoM Kyp'laToBHH, 

, To, 'ITO aTn TpeKn CBHaaHhi HMeuuo c pacnanoM 4,5-ceKyunuoro 
259 Ku 1 BhiTeKaeT na cneny!OlliiiX <jlaKToB: 

. l, 3uepri!H HOHOB 22 He cooTBeTCTBoBana MaKCIIMYMY ljlyHKUIIIf Boa-
242 ( 22 H ) 259 

6ymaeHIIH peaKUI!If Pu e 1 5 n Ku II a!fl!fleKTHBHoe ceqeune peaK-

UIIII 1 Bhi'II!CneHHOe II3 KOnii'IeCTBa aKTOB aeneHI!H 1 3aperiiCTp1IpOBaHHhlX B 30He 

8 
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i 

r 
I. 
1 
f 

ra!flHIIH ( micne y'I~Ta m 

KaX 06'heMa 3a MIIllleHbl 
/5/ 

C naHHhiMII •pa60Thl 

2, BpeMH npoxo)KJJ 

nOHKII paBHO 0,l5 ceK U 

npHBen - 6b! K 3KCflOHeHU 

3Toro ue ua6n10naeTcH. 

BaHllhiit B uaqane TpeTb 

4;5-ceKyHJlHOrO lf30TOflE 

3. Opn aueprnn u 

o6pa30BaHifH CflOHTBHHO 

CBOfiCTBaMif 3Kara!fJHIIH 1 

259 
Boa6ymneHIIH nnH Kt 

CllOHTaHHO nenHllllffiCH I 

o6naaaTb B cyMMapuoli: 
22 

pacTaHiflf auepriiii N 

MlfeM - 256, ¢epMHH B 

qeCKifX aKcnepnMeHTax, 

Do Ha6n!OaaeMOMJ 

aKcnepiiMeHTOB (npii y• 

CTif periiCTpaUifii1 KOTO 

rnacy!OTCH C HaCTOHllle 

TaKIIM o6paaoM, yKopo 

ero c noMolllbiO KaM ep 

c aaMenneuiieM nBnmeJ 

KaMepy na-aa · ancop6UJ 



ronos 170,171 HI , 

(e C amoMIIHHeM - MaTe-

noxnMnqecKoro aHannaa 

tn, KOHTponnposanocb 

( nponyKTbi "peaKunl! nepe

mayHJl-SIJlep), Hx nose-

Ibie B C8MOM Haqane 

18MeTH8SI, JlOnSI CK8HJlHS1 1 

x peaKunl! cnoHTaHHo Jle

HH:>Ke o 
256 Fm ) , 0JlHa-

I TaK:>Ke OTCyTCTBHe Tpe-

>nOHKH HCKmoqaiOT B03M0)1{

Jp6UHOHHOro nnKa ra~HHSI, 

! onbiTbi c uenbiM pSIJlOM 

~pnoJlnqecKol! cncTeMbi, 

1 xnopnJloB. TaK, Hanpn-

8HOHJlbl 0 ynOMSIHYTbl8 Bb!llie 

'h .. n Pd aJlcop6IIpyiOTCSI 

lM ra~Hnll, B TO Bp8MSI 

r aJlcop6unoHHhle aoHhl 

:nM o6pa3,0M 1 rpynna 

30Hhl ancop6una qeThlpex

IanoM KypiJaTOBHSI, 

IJlO!"f 4,5-ceKyHJlHoro 

8KCHMyMy ~YHKUHH B03-

3~~8KTHBHOe ceqeHne peaK

aaperncTpnp'osaHHbiX B aoae 

. r 

ra~HHSI (nocne yqeTa noTepb Ha Heo6paTHMYIO 8JlCOp6UHIO 8TOMOB Ha CTeH

IC8X o6'beMa aa MnweHbi01 a~~eKTHBHocTn JleTeKTopos n 1-.n.), cornacyeTcSI 
/5/ 

C Jl8HHbiMH ·pa60Tbl • 

2. BpeMSI npoxo)I(JleHnSI raaosoro noToKa qepea BTopol! yqacT'oK Ko

noHKn paBHO 0,15 ceK H pacna)l 0,1-ceKyHJlHOrO Kyp'l8TOBHSI "Ha neTy" 

npnsen 6bi K 3KCnOH8HUH8nbHOMY cnaJly 'IHCna Tp8KOB Ha 3TOM yqacTKe, 

3Toro He Ha6niOJlaeTcSI. B To :>Ke speMSI OJlHH aKT JleneanSI,aaperncTpnpo

BaHHhiii B Ha'lane Tp8Tbel! 'l8CTH KOnOHKH 1 BnOnHe 06'bSICHSieTCSI pacnaJlOM 

4,5-ceKyHJlHoro H30Tona Ha neTy, HMeiOIUHM BepostTHOCTb DKOno l/30, 

3. npn 3Heprnn HOHOB 
22 Ne BbiiUe 125 M 3B 3~~eKTHBHOe ceqeHne 

o6pa30B8HHSI cnoHT8HHO, )lenmuel!CSI 8KTHBHOCTH 0 o6na)l8IOIU8ll XHMitqecKHMH 
/2 3/ 

CBOHCTB8MH 3Kara~HHSI 1 pe3KO naaaeT 1 
• 3To cornacyeTCSI C KpHBOH 

soa6y:>KJlSHHSI JlnSI 
259 

Ku , pasHo KaK n c BbiBOJlOM/ 
51 

·· o ToM, qTp aonro:>Knsymnw 

cnoHTaHHo aenSIIUHHCSI HyKnna ( T ~ .. 3 qaca), KOTOpbifi HaqnaaeT npe-

o6naJlaTb B cyMMapHofi aKTHBHocTn npoJlyKTOB o6nyqeHnSI 242 Pu npll soa-

pacTaHnn aHeprnn 
22 Ne BbiWe .. 125 Mas, SIBnSieTcSI cKopee scero ~ep-.,. 

MHeM - 256. <J>epMHH B ni06biX ycnoBHSIX0 HMSBIUHX MeCTO B H81UHX XIIMII

qecKHX aKcnepnMeHTax,, He o6naaaeT aaMeTHoll neTyqecTbiO, 

no Ha6niO)laeMoMy qncny 8TOMOB Kyp'l8TOBHSI Bee npe)lbiJlYUIHe. CepHH 

3KCnepnMeHTOB (npH yq~Te BbiXOJla peaKUHII CHHTe3a H o6mew 3~~eKTHBHO
CTH perHCTp8UHH1 KOTOpaSI HSCKOnbKO OTnnqanaCb B pa3nHqHblX CepHS!X) CO,-

. . 259 
rnacyiOTCSI c HacTOSIIUell pa6oToH B npeJlnono:>KeHnll, qTo aa6n10aancst Ku . 

TaKHM o6paaoM, yKopoqeHne nepnoaa nonypacnaaa npn nonbiTKax naMepeanSI 
. 11-3/ 

. ero C nOMOIUbiO KaM epbl C J:!eTeKTOpaMH HSCOMHeHHO 6binO ,CBSI38HO 

c aaMeaneHneM JlBH:>KeHHSI MoneKyn qeTbipexxnopHcToro KypqaToBHSI qepes 

KaMepy na-aa'aacop6unoHHo-xpoMaTorpa~nqecKoro a~~eKTa, 
I 
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3 a K n ro q e H H e 

,llaHHhie HaCTOHJ.Ueii paoOTbl nHWHHii pa3 ITOK83b!Ba~T Heo60CHOBaHHOCTb 
' ' . ' /8/ 

COMI!eHHfi 6epKnHeBCKOii rpynnhl ITO ITOBOllY H)lei!TH!fJHK8UHH HaMil 'XHMH-

qeCKHM cnoco6i:>M aneMeHTa 104-KypqaTOBHH, ·HaM XOTeJioCb 6hl CHOBa 

l!aiTOMHHTb, 'ITO ewe B 1986 rolly Mhl ITOKa3anH, 'ITO npH B3aHMO)leii-

CTBHH 2.42 'Pu + 22 Ne H TOlibKO B 9TOii KOM6HHaUHH 0 npH 9HeprHH HOHOB 
22 . . 
. Ne 

1 
cooTBeTcTByromeii o6nacTH nepeKphiBaHHH cPYHKUHii Bo36y>KlleHHst pe-
242 22 )259 260 . aKuHii Pu ( Ne 

1 
4-5 n ' Ku 1 o6pa3yeTCH cnoHTaHHo )lenHwagcg 

aKTHBIIOCTb C XHMH'IeCKHMH CBOiiCTBBMH SKara!fJHHst, Ewe llO H3y'leHH5I BeTBH 

pacnalla. 25·9 Ku 11a cnoHTauuoe Jleneune Mhi npellnono:amnn, 'ITO ·c caMoro 
. /3 6/ 

Haqana STHX paooT Mbl HMenH )leno C STHM H30TOITOM t , 

TaKHM o6pa3oM, n ,lly6ue B 1964· rolly 4JH3H'IeCKHMH MeTo)laMH ua-

260 . 259104 OniO)lancg · 104 1 a B 1986 rOllY XHMH'IeCKll 6bin Bbi)leneU , 3TO 

noKa3hl~aeT, ~ qaCTIIOCTH 0 He060CHOB8HHOCTb ynoTpe5neHH5I JlnH STOrO sne-

/8/ 
MenTa na3Banng "pe3ep!flopllHii" , npenno)!{euuoro aMepHKaUCKHMH yqe-

HhiMH nocne Toro, KaK cnuTe3 sToro ::JneMeUTa 5bm noBTopeH B BepKnH 
' /9/ 

nHWb B 1969 rony 

ABTOpbl npl!HOCHT rny6oKyiD 5naro)lapHOCTb aKa)leMHKy r.'H. cf>nepony 

3a nocTOHllliYIO aKTHBHYIO nollnep)!{Ky Jlauuoii pa6oTbi, Mbi npH3HaTenbHhi 

IO.T. '4y6ypKOBy, B.B. lllnnony, n.M. E)!{KOBy, C.A. nnewyKoBoii, A.M •. CMHp

HOBY 3a 6onbWYID ITOMOI.Ub npll npoBe)lef; lH SKCnepHMeHTOB H H. naHry, 

B.B. HocoKIHIY· H M.M. MenbHHKonoii 3a nonroTOBKY sneKTpoHHOii annap8-

Typhi. OnHH H3 HaC ( M.IO.) 6naron8pHT KonneKTIIB na6opaTOpHll stJlepHhlX 

pe8K~Hii OHHH 38 rocTenpHHMCTBO no npeMst BhmonHeHHH sToii pa50Tbi, 
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