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)J;nJI TpauclllepMHeBblX 3lleMeHTOB xapaKTepHLI ,IJ;Ba BH,IJ;a 

pa.nuoaKTHBHoro pacna.na: anbllla-pacna.n H cnouTaHuoe .nene

HHe, H 3THM, B OCHOBHOM, o6ycnOBlleH TOT lilaKT, 'ITO CllO

>KHllHCb ,D;Ba fiO,IJ;XO,D;a K npo6neMe CHHTe3a H H,D;eHTHlilHKal{HH 

HOBLIX 3lleMeHTOB *. 

B Jla6opaTopHH HM. Jloypeuca a liepKnH /CiliA/ ace 

MeTO,IJ;H'IeCKHe pa3pa60TKH, HaueneHHble Ha H,IJ;eHTHlilHKaUHID 

H30TOfiOB, 6a3HpyiDTCJI, KaK npaBHllO, Ha CBOBCTBax a -pac

na,D;a, Ha KOppenJIUHJIX H TeH,D;eHUHJIX H3MeHeHHJI 3HeprHH 

H BpeMeHH >KH3HH OTHOCHTellbHO a ·pacna,D;a npH H3MeHeHHH 

Maccoaoro H aTOMHoro HOMepoa. OnupaJICb ua 3TH JaKouo

MepHOCTH, a TaK>Ke Ha npe,D;CKa3aHHJI XHMH'IeCKHX CBOBCTB 

Ha OCHOBe nepHO,D;H'IeCKOB CHCTeMLI 3lleMeHTOB, aMepu

KaHCKHe HCClle,D;OBaTenH B CBOe BpeMJI H,D;eHTHlilHUHPOBanH 

C fiOMOIUbiD MeTO,D;a HOHH0·06MeHHOB XpOMaTorpalilHH ,D;eBJITb 

cpaBHHTellbHO ,IJ;OllrO>KHBymHX 3lleMeHTOB OT HenTyHHJI /Z= 
= 93/ .no Meu.neneaHJI I Z = 101 I BKniD'IHTenbHO. Ho Y>Ke 

B cnyqae 102-ro 3lleMeHTa Tpa,D;HUHOHHLIB XHMH'IeCKHB Me

TO,IJ; B CO'IeTaHHH C Hly'leHHeM a-pa,D;HOaKTHBHLIX CBOBCTB 

H30TOfiOB npHBen aBTOpOB pa60T 1957 ro,D;a /HHCTHTYT 

*3neKTpouuwii JaxaaT H {3-pacna.n - npoueccbl Me.nneu
Hble, H HX POllb HeBenHKa npH pacna,D;e H30TOfiOB 3lleMeHTOB 
C Z > 102, o6pa3YIDIUHXCJI B peaKUHJIX C TJI>KellblMH HOHaMH 
H HMeiDIUHX KOpOTKHe BpeMeHa >KH3HH OTHOCHTellbHO a -pac
na,D;a H cnoHTauuoro .neneHHJI /6onbWHe 3HeprHH a -pacna.na 
H HHJKHe 6apbepbl .neneHHJI/. KpoMe Toro, f3 -uJny'laTenu 
He HMeiDT XapaKTepHOB 3HeprHH, BClle,D;CTBHe qero H,IJ;eHTH· 
lilHKaUHJI MallblX KOllB'IeCTB aTOMOB no {3-nyqaM qpe3Bbl
'laBHO 3aTpy,D;HBTenbHa. 
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4>H3HKH, CToKronLM/ H 1958 ro.D;a /Jia6opaTopus HM. Jloy

peHca, JiepKJIH/ K OWH60'IHLIM BLIBO)J;aM 0 CHHTe3e 3JieMeHTa 

102. 06'LJICHSeTCJI 3TO, npe)I()J;e BCero, B03pOCWHMH 3KCne

puMeHTaJILHLIMH TPY.D;HOCT JIMH, o6ycnoaneHHLIMH MaJILIM BLI

XO.D;OM H30TOnOB B JI.D;epHLIX peaK~HJIX C TS:>KeJILIMH HOHaMH, 

MaJILIMH BpeMeHaMH HX :>KH3HH H 3aMeTHLIM 4JOHOM a -pa.D;HO

aKTHBHLIX H3oTonoa 6onee nerKux JJieMeHTOB, ycJIO:>KHJIIOUUIX
H,!\eHTH4JHKa~HIO. 

B CBS3H c o6'LeKTHBHLIMH TPY.D;HOCTJIMH .D;eTeKTupoBaHus 

a- pacna.u.a HOBLIX 3JieMeHTOB, a TaK:>Ke H no PJI.D.Y .u.pyrux 

npH'IHH, o KOTopLix noii.D;eT pe'IL HH:>Ke, B Jla6opaTopuu 

s.u.epHLIX peaK~HH B ~y6He, Ha'IHHaS C KOH~a 50-x rO.IJ.OB, 

pa3BHBaeTCJI .IJ.pyrOH nO.IJ.XO.IJ. K H.IJ.eHTH4JHKa~HH HOBLIX TpaHC

ypaHOBLIX 3JieMeHTOB. MLI opueHTupyeMcJI rnaBHLIM o6paJoM 

Ha H3y'leHHe CnOHTaHHOrO .IJ.eJieHHJI JI.IJ.ep KaK O'leHL xapaK

TepHoro THiia pacna.u.a TpaHc4JepMHeBLIX 3JieMeHTOB. ITa

paJIJieJILHO MLI y.n;eJISJIB H Y.IJ.eJIJieM .IJ.OJI)I(HOe BHHMaHHe H3y

lfeHHIO a -pacna.u.a H HaKOnHJIH 3Ha'IHTeJILHLIH OnLIT B 3TOM 

HanpaaneHHH. TaK, HaMu BeCLMa .u.eTaJILHO uccne.u.oaanucL 

HCTO'IHHKH H pOJIL a-pa.IJ.HOaKTHBHOrO 4JoHa, pa3pa6oTaHLI 

MeTO.IJ.LI T~aTeJILHOH O'IHCTKH MHWCHHOrO Be~eCTBa OT 

MHKponpHMeCeH CBHH~a, PTYTH H HX coce.u.eu, npHBO.IJ.JIUUIX 

K IIOSBJieHHIO 3TOrO 4JoHa, a TaK:>Ke H BLICOKO'IYBCTBHTI0JILHLie 

MeTO.IJ.LI aKTHBa~HOHHOrO aHaJIH3a Be~eCTB Ha CO.D;ep:>KaHHe 

onaCHLIX npuMece:H. Ha 6a3e 3THX pa3pa6oToK MLI ycnewuo 

npoBeJIH OITLITLI no CHHTe3y 102-ro H 103-r03JieMeHTow' 1< 
npaBHJILHO u.u.enTu4>u~upoaaJIH B 1965-66 ro.u.ax p.H;:J; a-pa-

.u.uoaKTHBHLIX H30TOnOB 3THX 3JieMeHTOB H BLIJICHHJIH OWH- -

6o'IHOCTL npe:>KHHX .D;aHHLIX JiepKJIH H CToKroJILMa no 34Je
MepHLIM "Ho6eJIHIO" H "noypeHCHIO". 

BMeCTe C TeM HaW OnLIT, HaKonneHHLIH B npo~ecce CHH

Tela 3JieMeHTOB 102 H 103, JIHWHHH pa3 noKaJaJI HaM 

~enecoo6pa3HOCTL opueHTa~HH Ha cnoHTaHHoe .u.eneHue. 

OcTaHoBHMCJI Ha TOM, 'ITO npe.u.cTaBnseTcs Hau6onee 

Ba:>KHLIM H HHTepeCHLIM B npo6JieMe CHHTe3a TpaHcypaHOBLIX 

3JieMeHTOB C TO'IKH 3peHHJI S.IJ.epHOH 4JH3HKH, H npoaHaJIHJH

pyeM o6a MeTO.IJ.H'IeCKHX nO.IJ.XO.IJ.a C n03H~HH: 
1. HH4JopMaTHBHOCTH, T.e, o6'LeMa H ~eHHOCTH 

TeX CBe.D.eHHH 0 JI.D.ePHOH Ma TepHH, KOTOpLie H3BJieKaiOTCS 

H3 .IJ.aHHLIX no a - pacna.u.y H CnOHTaHHOMy .IJ.eJieHHIO. 
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2. Oco6eHHOCTH MeTO.IJ.HKH CHHTe3a H H)J;eHTH4>H

Ka~HH 3JieMeHTa npHMeHHTeJibHO K O)J;HOMY H .IJ.pyroMy THnaM 

pacna.u.a. 

3. H a .u. e :>K H o c T u I O.IJ.H03Ha'IHOCTH/ .D;OKaJa TenLCT:sa. 

4Ja.KTa CHHTe 3a. 

§J. JlH~OpMO.U6HOCDb 

OcHOBHLie qepTLI saneHHs cnoHTaHHoro .u.eneHHS 6LIJIH, 

KaK H3BeCTHO, TeopeTH'IeCKH BLISCHeHLI H OnHCaHLI H.Jio

pOM, Jl. ~peHKeJieM H .D;pyrHMH HC CJie.IJ.OBa TeJISMH B npe.D;

BOeHHLie rO.IJ.LI. fiOCJie 3KCnepHMeHTaJibHOrO 06HapY:>KeHHJI 

CnOHTaHHOrO .IJ.eJieHHS ypaHa- 238 B 1940 rO.D;Y /2/ 
HHTepec ;K H3y'leHHIO 3TOrO HOBOrO SBJieHHS 

OKa3aJICS O'leHb BLICOKHM, H no Mepe OTKpLITHS HOBLIX 

TpaHcypaHOBLIX 3JieMeHTOB CTaHOBHJIOCb SCHLIM, 'ITO 3TOT 

BH.D. pacna.D;a npuo6peTaeT Hau6onee Ba:>KHYIO ponL HMeHHO 

.IJ.JIS HHX H 'ITO OH B KOH~e KOH~OB )J;OJI)I(eH nOCTaBHTb 

npe.IJ.eJI .IJ.aJibHeHWeMy paCWHpeHHIO nepKO.IJ.H'IeCKOH CHCTeMLI. 

B 1958 rop;y ~:>K. Yunep /3/ BnepBLie HCCJie.IJ.OBaJI KOJIH

'IeCTBeHHO /B paMKaX KJiaCCH'IeCKOH MO.D.eJIH :>KH.D.KOH KanJIH/ 

Bonpoc o rpaHH~ax o6nacTH cymecTBOBaHHS s.u.ep. OH npHWen 

K BLIBO.IJ.Y, 'ITO MOryT cymecTBOBaTb S.D;pa HaMHOrO Tjf)l(eJiee 

HaH60Jiee TS:>KeJILIX H3BeCTHLIX H30TOnOB H BCe :>Ke )J;OCTaTO'I

HO ycTOH'IHBLie K cnoHTaHHOMY .u.eneHHIO, rnaBHOMY npo~eccy 

pacna.u.a TaKHX S.D;epHLIX CHCTeM • 

Ho y:>Ke B TO BpeMS 6LIJIO O'leBH.IJ.HO, 'IT~ CnOHTaHHOe 

,AeneHHe npe.u.cTaBJISeT co6oii HaH6onee TPY.D.HLiii .u.ns Teope

TH'IeCKOrO HCTOJIKOBaHHS BH)J; pa.IJ.HOaKTHBHOrO paCna.D;a. 

TaK, ecnu Mo.u.enL :>KH.D;Koii KanJIH npe.u.cKa3LIBaeT nnaBHYIO 

3aBHCHMOCTb BpeMeHH :>KH3HH S.IJ.ep OTHOCHTeJibHO CnOHTaH

HOrO .D.eJieHHS OT napaMeTpa .D.eJIHMOCTH Z 2 /A, TO B 3K

cnepHMeHTaJibHLIX pe 3yJILTaTaX 6LIJIO 06HapY:>KeHO npH'Iy,n

JIHBOe H3MeHeHHe T8 F c pocToM 'IHCJia Heii:TpoHoB B s.u.pe 

/MeHbWHe BpeMeHa :>KH3HH y QOJiee TS:>KeJILIX H30TOnOB, 

yBeJIH'IeHHe BpeMeH :>KH3HH B 10
3 

- 10
5 

pa3 )J;JIS He'leTHLIX 

H30TOnOB no cpaBHeHHIO C 'leTHO-'IeTHbiM COCe.D.OM H T • .D;./. 

ll03TOMY npe.D;CTaBJISJIOCb, 'ITO H3y'leHHe cnOHTaHHoro 

.D;eJieHHS .D;aJieKHX TpaHCypaHOBLIX 3JieMeHTOB n03BOJIHT .IJ.aTL 
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OTBeTLI Ha MHOrHe HeJICHLie BOnpoCLI, H MO:>KHO 6LinO O:>KH· 
,I(aTL no.JIBneHHJI H HOBLIX 3aKOHOMepHOCTeii, H HOBLIX 3clJcPeK· 
TOB. 

Ecnu K TOMY >Ke yqecTL, 'ITO o6'LeKTHBHLIH HHTepec 
K JIBneHHIO B HaWeM cnyqae COBna,I(an C cy6'LeKTHBHLIM 
clJaKTOpOM /MLI 3aHHMaeMCJI CnOHTaHHLIM ,I(eneHHeM C 
1940 rO.I(a/, TO CTaHeT nOHJITHLIM, noqeMy, npHCTynaJI 
K CHUTe 3Y ,I(aneKHX TpaucypaHOB, MLI BLI6panH HMeHHO 3TOT 
cnoco6 pacna.I(a JI.I(ep .I(nJI 3KcnepuMeHTanLnoro H3yqeuHJI. 

CeB:qac Mo:>KHo c Y.I(OBneTBopeuueM KOHCTaTHpoBaTL, 
'ITO 3Ta Hawa npeHMyll(eCTBeHHaJI OpHeHTal.(HJI Ha CnOHTaH· 
HOe .I(eneuHe 6Lma npaBHnLHOH H nno,I(OTBOPHOH. MLI .I(eii
CTBHTenLHO o6Hapy>KHnH pJI.I( KalfeCTBeHHO HOBLIX, nopoB: 

HeO>KH.I(aHHLIX JIBneHHH H 3aKOHOMepHOCTeH, CBJI3aHHLIX C 
.I(eneuaeM TJI>KenLix JI.I(ep. 3To npe)K.I(e Bcero o T K p Ll Toe 
B 1962 ro.I(y cnouTanuoe .I(eneuue H3 H30Mep
uoro COCTOJIHHJI/4/ HOBOH npHpO.I(LI /TaK Ha3LIBaeMaJI 
H30MepHJI clJopMbl JI.I(pa/. JlBneuae BLI3Bano HaCTOnLKO )I(BBOH 
H WHPOKHH HHTepec, 'ITO K HaCTOJIII.(eMy BpeMeHH HaC'IHTLI· 
BaiDTCJI, no>KanyB:, COTHH 3KCnepHMeHTanLHLIX H TeopeTH· 
qecKax pa6oT no 3Toil TeMe. IIonbiTKH TeopeTH'IecKoro 
06'LJICHeHHJI HOBOro JIBnCHHJI npHBCnH K pa3BHTHID TaK Ha3LI• 
BaeMoro "MeTo.I(a o6onoqequoB: nonpaBKH" B.M.CTpyTHH· 
CKOro, Ha 6a3C KOTOporo pa3HLIMB rpynnaMH TCOpCTHKOB 
npoBe.I(eHLI Ol.(eHKH 6apLepoB cnOHTaHHOrO .I(eneHHJI CBCpX· 
TJI>KenLix 3neMeHTOB a npe.I(cKa3ano cy~QeCTBoBanue "ocTpoBa 
cTa6anLHOCTH" B paB:oue Z = 110·120. 

B 1971 ro,Ay MLI coo61l(HnH o ua6niD.I(CHHH 3 an a 3 .I( Ll -
B aID Ill e r 0 .I( en e B H JI, KOTOpoe cne.I(yCT Ja 3neKTpOHHLIM 
JaxBaTOM B O'ICHL ueB:TpoHO.I(eclJul.(HTHLIX HlOTonax /na npu
Mepe HCnTyHHJI H aMepHI.(HJI/. 

HJyqeuae 3Toro JIBneHHJI o6e~QaeT .I(aTL Ba>KHYJO auclJop
Mal.(HID o cTpyKType 6apLepoB ,I(eneuaJI ueB:Tpouo.I(eclJHI.(aTHbiX 
JI.I(ep. 

B 1964 rO.I(Y Mbl CMOr nH C006D.tHTL 0 6 0 T K p Ll T H H 
3 n eM e uTa 1 0 4 /4~ 3aperacTpHpoBaB cnoaTauuoe .I(eneuae 
ero H30Tona c MaccoB: 260, HMCIDII.(ero nepao.I( nonypacn8..I(a 
-0,1 ceK. B 1970 ro.I(y B HaweD: na6opaTOpHB6Lin OTKPLIT 
n o c n o u T a u u o M y .I( e n e u a ID 3 n e M e u T 1 0 5 I 26110 5 
c T 

112 
= 1,8 ceK/, a B aiDue 1974 ro.I(a ua 6a3e pa3pa6oTKB 
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CYIQCCTBCHHO HOBOrO MCTO,I(a CHHTC 3a MLI n 0 n y 'I H n H 
CnOBTaHHO ,I(enJIII.(HHCJI B30TOn 106-ro 3neMeH· 
Ta / 1259 106 C nepHO.I(OM nonypacna.I(a B HCCKOnLKO MHnna
CCKYH.I(/. 

Jionee TOro, npO.I(On>KaJI HCCnC,I(OBaTL cnOHTaHHOe ,I(Cne • 
HHC .I(pyrax H30TOnOB 3nCMCHTa 104 /c MaCCOBbiMH 'IHCna
MH 259, 256, 255, 254/, MLI B 1973·74 ro.I(aX ycTaHOBHJIH, 
'ITO xapaKTep H3MCHeHHJI CTa6HnLHOCTH JI.I(ep C 'IHCJIOM 
npoToHoB, paBHbiM 1 04·, B 3aBHCHMOCTH OT 'IRena ueB:TpOHOB 
B JI.I(pe CY~QeCTBeHHO OTnH'IaCTCJI OT auanorH'IHLIX 3aBHCH· 
MOCTeH .I(nJI KanuclJopHHJI /98/, clJepMHJI /100/ H 102 • ro 
3neMCHTa. 

0TKPLITHC HOBOH 3aKOHOMCpHOCTB B CHCTe· 
MaTH K e n e p B 0 .I( 0 B C n 0 H T a H H 0 r 0 A en e H H Jl HMCCT 
npHHI.(IinaanLHOe 3HalfeHBC B BOnpocax Ol.(CHKH CTa6BnLHOCTH 
CBepXTJI>KenLIX 3nCMCHTOB. 

TaKHM o6pa30M, B3ylfaJI cnoHTaHHOC ,I(CnCHH. Tpaucypa· 
HOBbiX 3nCMeHTOB B Te'ICHHC nocnC,I(HHX, npBMepHO 15,neT, 
MLI nonyqana pJI.I( clJyu.I(aMeuTanLHLIX pe3ynLTaToB, uawe.I(WBX 
wapoKoe npu3uauae uayquoii o6~QeCTBeuuocTB. TaK, cnou
Tanuoe ,I(Cneuae JI.I(ep·B30MepoB H3ylfaCTCJI BO MHOrHX Kpyn· 
HLIX na6opaTopaJix. lionLWOB HHTepec Bbi3Bano 3ana3.I(LI· 

BaJO~Qee ,I(eneuue JI.I(ep. HoBaJI 3aKOHOMepuocTL B nepao.I(ax 
CnOHTaHHOrO .I(CneBHJI npHBneKna BHHMaHHC Be.I(yntHX Teo
peTHKOB MHpa. 

§2. Oco6eHHOC1/IU Me1/IOOUKU CUH1/Ie3a u uoeH111U¢UKQf1UU 

3AeMeH1/IQ 

B liepKna pa6oTLI no cauTely TpaucypauoBLIX 3neMeu
TOB C HCnOnL30BaHHCM TJI>KenLIX HOHOB 6LinH HalfaTLI B 1958 
ro,Ay c BBO.I(OM B cTpoii xainaKa - nuueiiuoro ycKopaTenJI 
TJI)I(enLIX HOHOB. B )J.y6ue B 1960 ro.I(y Halfan pa6oTaTL 
310 • CaHTHMCTpOBLIH l.(HKnOTpOH T JI>KenLIX HOHOB Y- 300. 

C nepBLIX waroB 3KCnepHMCHTanLHLie ycnOBHJI B 3THX 
na6opaTopHJIX 6blna pa3HLie. Haw l.(HKnuqecKHB ycKopuTenL 
TJI>KCJILIX ROHOB B 10·100 pal npCBOCXO.I(Hn no HHTeHCHBBO· 
CTR nyqKOB JIHHeHHLIH YCKOpRTenL B JiepKnH,. HOB BaWCM 
pacnop.JI>KCHHH 6bln MCHLWBH accopTRMCHT BCCOBLIX Konu· 
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qeCTB TpaHcypaHOBLIX 3JieMeHTOB - MHIIleHeH, KOTOpLie 

nony'laiOT B JI.D;epHLIX peaKTopax. Ilocne,ZJ;Hee o6cTOJITeJib

CTBO ,ZJ;aBaJIO TOT :>Ke K03til4JHU.HeHT 10-100, Ha 3TOT pa3 

He B Hawy nOJIL3y. 

AHaJIH3Hpy.11 CBOH B03MO:>KHOCTH, MLI, KaK 3KCnepH

MeHTaTOpLI, BH,ZJ;eJIH O'leBH,!J;HLie npeHMyliJ,eCTBa cnOHTaHHOrO 

,ZJ;eneHH.II .D;JI.II .D;eTeKTHpoaaHH.II HOBoro 3JieMeHTa. PerHcTpa

U.H.II OCKOJIKOB ,ZJ;eJieHHJI OCYIIJ,eCTBJI.IIeTCJI C HaHBLICWeH qya

CTBHTeJILHOCTLIO 6Jiaro,ZJ;ap.ll HX 60JILWOH 3HeprHH H cpaa

HHTeJILHO MaJIOMy Ha6opy H3BeCTHLIX CnOHTaHHO .D;eJIJIIIJ,HXCJI 

H3Jiy'laTeJieH. 3aMeTHLie npeHMYIIJ,eCTBa ,ZJ;aeT B 3TOM CJiyqae 

HCnOJIL30BaHHe OTHOCHTeJILHO JierKHX MHWeHeH H3 CJia6o 

CnOHTaHHO ,ZJ;eJIJI~HXCJI HJIH He,ZJ;eJIJIIIJ,HXCJI H30TOnOB H 6oJiee 

TJI:>KeJILIX YCKOpeHHbiX 'laCTHIJ,, 'IT06LI H36e:>KaTb B03MO:>K

HOrO ll!oHa OT ,ZJ;eJieHHJI CaMoro BeliJ,eCTBa MHWeHH. II03TOMy, 

yCKOp.ll.ll HOHLI HeOHa, MLI MOrJIH Ha nJiyTOHHeBLIX H aMepH

U,HeBLIX MHWeHJIX H3y'laTL CnOHTaHHOe ,ZJ;eJieHHe 104-ro 

H 105-ro 3JieMeHTOB. 

Y 6oJiee TJI:>KeJILIX MHWeHeH /K10pHH, KaJIHll!OpHHH/ pe3KO 

B03pacTaeT BepO.IITHOCTL o6pa30BaHHJI CnOHTaHHO ,ZJ;eJI.IIIIJ,HX" 

C.ll H30TOnOB ll!epMHJI B pe3yJILTaTe MHOrOHYKJIOHHLIX peaK

U,HH nepe,ZJ;a'IH, a 3TO B 3Ha'IHTeJILHOH CTeneHH 3aTpy,ZJ;HJieT 

,ZJ;eTeKTHpOBaHHe CnOHTaHHOro ,ZJ;eJieHH.II 3JieMeHTOB 104-

106, eCJIH HX noJiy'laTL Ha TaKHX MHWeHJIX. 

CJie,ZJ;yJI no nyTH ycKopeHH.II ace 6oJiee TJI:>KeJILIX qacTHU. 

H HCnOJIL30BaHHJI Hepa,ZJ;HOaKTHBHLIX MHWeHeH, MLI pa3pa6o

TaJIH Cy~eCTBeHHO HOBLIH MeTO,!J; CHHTe3a TpaHcll!epMHeBLIX 

3JieMeHTOB, OCHOBaHHLIH Ha 06pa30BaHBH CJia60B036Y:>K,ZJ;eH

HLIX COCTaBHLIX .II,ZJ;ep npH 6oM6ap.D;HpOBKe CBHHU,OBLIX MHIIle

HeH YCKOpeHHLIMH HOHaMH aproHa, THTaHa, XpOMa H T .n. 

MeTo.D; OTJIH'IaeTcJI oqeHL BLICOKo:ii qyacTBHTeJILHOCTbiO ,ZJ;e

TeKTHpoaaHH.II CnOHTaHHOrO ,ZJ;eJieHHJI 6Jiaro,ZJ;apJI OTCYTCTBBIO 

ll!oHa. HcnOJIL30BaHHe 3TOrO MeTO,ZJ;a npHBeJIO K CHHTe3y 

106-ro 3JieMeHTa H OTKpLIJIO nepcneKTHBLI noJiy'leHHJI 

107-ro, 108-ro H 6oJiee TJI:>KeJILIX 3JieMeHTOB. 

HaKOHeU,, CnOHTaHHOe .D;eJieHHe n03BOJIHJIO anepBLie HC

CJie,ZJ;OBaTb B ,IJ;y6He XHMH'IeCKHe CBOHCTBa 104-ro H 105-ro 

3JieMeHTOB C nOMOIIJ,LIO OpHrHHaJibHOH 3KCnpeCCHOH MeTO,!J;HKH 

H3Y'IeHH.II JieTy'IHX raJioreHH,ZJ;OB. 3TO 03Ha'laJIO pemeHHe 

HCKJIIO'IHTeJILHO TPY.D;Ho:ii 3KcnepHMeHTaJILHo:ii 3a,ZJ;a'IH. Pe-
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rHCTpaU,HJI pacna,ZJ;a HOBLIX 3JieMeHTOB B XHMH'IeCKHX OnLITaX 

npOBO,ZJ;HJiaCL B YCJIOBHJIX BLICOKOH TeMnepaTypLI B Koppo

,ZJ;HPYIO~e:ii Cpe,ZJ;e, 'ITO MO:>KHO 6LIJIO OCYIIJ,eCTBHTL TOJILKO 

C nOMO~LIO CJIIO,ZJ;JIHLIX ,ZJ;eTeKTOpOB OCKOJIKOB ,ZJ;eJieHHJI. 

B JiepKJIH, opHeHTHpyJICL Ha H3y'leHHe a -pacna,ZJ;a, 

HCCJie,ZJ;OBaTeJIH WJIH no nyTH YTJI:>KeJieHHJI MHWeHe:ii. 3TO 

JIHWaJIO HX B03MO:>KHOCTH npOBO,ZJ;HTL 3KCnepHMeHTLI no cnoH

TaHHOMy .D;eJieHHIO c .D;OCTaTO'IHO BLICOKo:H 'IYBCTBHTeJILHOCTLIO 

B CHJiy XY.D;WHX $OHOBLIX YCJIOBHH. 

BMecTe c TeM B 3KcnepHMeHTax no a -pacna,ZJ;y Tpe6o

aanacL T~aTeJILHaJI O'IHCTKa BeliJ,eCTBa OT 6oJiee JierKHX 

npHMeCeH /HanpHMep, CBHHU,a/, 'IT06LI HCKJIIO'IHTL B03HHK

HOBeHHe a -pa.D;HOaKTHBHoro ll!oHa. HaJIH'IHe ll!oHa npHBO.D;HJIO 

K YCJIO:>KHeHHIO MeTO,ZJ;HKH H,ZJ;eHTH$HKaU,HH HOBOrO a-pa,ZJ;HO

aKTHBHOrO H30TOna, H, TeM He MeHee, nOJIHOe npeO,ZJ;OJieHHe 

ll!oHa, KaK OTMe'laiOT CaMH aBTOpLI, JIBJI.IIeTCJI TPY.D;HOH npo6Jie

MOH. 

§3. HaoexHocmb /ooHoaHat~Hocm&/ ooKaaameA&cmea 

JiepKJIHeBCKaJI rpynna B Te'leHHe MHOrHX JieT CTaBHT 

no,ZJ; COMHeHHe pe3yJILTaTLI ,IJ;y6HLI no 104-My H 105-My 

3JieMeHTaM, B 'laCTHOCTH H nOTOMy, 'ITO paCCMaTpHBaeT 

cnOHTaHHOe ,ZJ;eJieHne KaK He O'leHL XapaKTepHOe CBOHCTBO 

.II,ZJ;ep,,Hecy~ee MaJIO HHll!OpMaU,HH H n03TOMy He MOryliJ,ee 

CJIY:>KHTL apryMeHTOM npH ,!J;OKa3aTeJILCTBe ll!aKTa CHHTe3a. 

Ha KOHll!epeHU,HH no TpaHcypaHOBLIM 3JieMeHTaM B XLro

CTOHe /HoJI6pL 19~ ro,ZJ;a, Texac, CIDA/ O.D;HH H3 pyKoao

.D;HTeJie:ii 6epKJIHeBcKo:H rpynnLI A.rHopco 3a.IIBHJI o TOM, 'ITO 

CnOHTaHHOe ,ZJ;eJieHHe B00611J,e He MO:>KeT 6LITL HCnOJib30BaHO 

,ZJ;JIJI ,!J;OKa3aTeJILCTBa CHHTe3a HOBOrO 3JieMeHTa H 'ITO pe

rHCTpaU,HJI O.D;Horo aKTa a -pacna,ZJ;a HeceT 6oJiee eMKYIO 

HH!lJOpMaU,HIO, 'leM perHCTpaU,HJI 1000 HJIH ,ZJ;a:>Ke 10 000 aKTOB 

CnOHTaHHOrO ,ZJ;eJieHHJI. 

06paliJ,aeT Ha ce6.11 BHHMaHHe TOT !lJaKT, 'ITO TaKOrO po,ZJ;a 

"B3rJI.II,ZJ;LI" Ha CnOHTaHHOe ,ZJ;eJieHHe B03HHKJIH KaK pa3 TOr

,ZJ;a, KOr,ZJ;a nOJIBHJIHCL ,ZJ;y6HeHCKHe C00611J,eHHJI 0 CHHTe3e 

104-ro H 105-ro 3JieMeHTOB. ,IJ;o 1964-70 rO,ZJ;OB OTHOWeHHe 

6epKJIHeBCKOH rpynnLI K CnOHTaHHOMY ,ZJ;eJieHBIO 6LIJIO COBCeM 

,ZJ;pyrHM. 
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BcnoMHHM pa6oTy liepKJIH 1955 ro~a. Kor.z~;a 6hiJIH yc

neWHO npoBe.IJ;eHhl 3KCnepHMeHThl no CHHTe3y 3JleMeHTa 101, 

MeH,IJ;eJieBHJI. B nepBhiX BOCLMH onhiTaX 6hiJIO 3aperHCTpHpo

BaHO Bcero 17 aKTOB cnOHTaHHOrO ,IJ;eJieHHJI H30TOna Z56f'm , 

KOTOphiB nOJIBJIJIJICJI npH XpOMaTorpa~H'IeCKOM pa3.IJ;eJieHHH 

BO ~paKIJ;HH, COOTBeTCTB}'IOIIJ;eB nOJIO>KeHHIO Me~eJieBHJI. 
llo 3THM .naHHhiM 6hlno ycTaHoaneHo, 'ITO H30TOn Md Hc

nhiThiBaeT 3JieKTpOHHhiB 3axaaT c nepHO.IJ;OM nonypacna~a 
nopJI.D;Ka 0,5 qaca, acne~ 3a KOTOphiM npoHcxo~T .neneHHe 
25 6Fm c nepHO.IJ;OM nonypacna.na 2, 7 -.oco. 3To 6hiJIO cMenoe 

3aKJIIO'IeHHe npH CTOJIL MaJIOB CTaTHCTHKe, HO nOJIY'IHJIOCL 

y.IJ;HBHTeJILHoe cornacHe c peaJILHOCTLIO: B 6onee no3.IJ;HHX 

pa6oTax TO'IHhle H3MepeHHJI .nanH 3Ha'leHHe T 1; 2 .IJ;JIJI 
256 Md, paBHOe 1,5 -.ocoM. 

06paTHMCJI TenepL K ,IJ;eJIJIU\HMCJI H30MepaM, OTKPLITLIM 

B ~y6He B 1962 ro,IJ;y. YCHJIHJIMH yqeHLIX MHOrHX na6opa

TOpHB MHpa /H B nepBYJO oqepe.nL ~y6HLI, KoneHrareHa 

H rei.nenL6epra/ K HaCTOJIIIJ;eMy BpeMeHH HX CHHTe3HPOBa

HO 6onee 30 c nepHo~aMH nonypacna.na oT 10-
9 

.no 
-2 10 ce~ Bo acex 3THX pa6oTax,no cymecTBy,HcnonL3o-

aanacL Ta :>Ke MeTO.IJ;HKa, 'ITO H B ,IJ;y6HeHCKHX 3KCnepHMeH

TaX no nOHCKY CnOHTaHHOrO ~eJieHHJI JI,IJ;ep 104, 105 H 106 

H3 OCHOBHOrO COCTOJIHHJI. Pa60Thl no H30MepaM, BLinon

HeHHhle B O.IJ;HOB na6opaTOpHH, 3a'laCT}'IO nepenpoaepJIJIHCL 

B ,D;pyrHX Jia6opaTOPHJIX H, KaK npaBHJIO, HaXO.IJ;HJIH no.n

TBep:>K,D;eHHJI. HH Y KOrO H3 aBTOpOB 3THX MHOrO'IHCJieHHLIX 

pa60T He B03HHKano COMHeHHB B TOM, 'ITO ~KT CHHTe3a 

HOBLIX H30MepOB H H,IJ;eHTH~HKaiJ;HJI MOryT 6biTL .IJ;OKa3aHhl 

Ha OCHOBe ,IJ;eTeKTHpOBaHHJI HX CnOHTaHHOrO ,IJ;eneHHJI. 

TonLKO rpynna rHopco-CH6opra H3 liepKnH YTBep>K

.naeT, 'ITO HH'Iero HOBOrO HeJIL3JI H.IJ;eHTH~HIJ;HpOBaTL, eCJIH 

.neTeKTHpoBaTL cnoHTaHHOe .neneHHe. H 3TO HeCMOTPJI Ha 

TO, 'ITO, H3yqag anL~·pacna.IJ; H30TOnOB 
259 104 H 

261 105, 
6epKnHeBcKaJI rpynna nony'IHna .naHHLie no nepHO.IJ;Y nony-

259 261 
pacna.naH30Tonoa/3 ceK .IJ;JIJI 104 H1,8ceK.IJ;JIJI 105/, 
COBna,IJ;aiOIIJ;He C HaWHMH ,IJ;aHHLIMH no cnOHTaHHOMY ,IJ;eJieHBIO. 

KpHTHKa rHopco H .np • .ny6HeHcKoi pa6~1k' no Kypqa

TOBHIO /104/ CBO.IJ;HTCJI K TOMY, 'ITO H30TOn 104, OTKphl· 

TLIB B ~y6He B 1964 ro.ny, no caoeMy nepHo.ny nonypacna~a 

/0,1 ceK/ B 100 TLICJI'I pa3 OTKJIOHJieTCJI OT 3Ha'leHHJI, 
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KOTOpoe MO)I(JIO 6hiJIO npe~cKa3aTL, HapHCOBaB ~JI 104-ro 

3neMeHTa 3aBHCHMOCTL T SF OT N /'IHCJio HeiTpoHoB/, 

aHaJIOrR'IHYIO 3aBRCRMOCTH ~JI 100-ro H 102-ro 3JieMeH· 

TOB. fipH 3TOM RCflOJIL3yeTCJI npOCTeBmaJI 3KCTpanOJIJIIJ;RJI 

OT H3BeCTHOrO B HeR3Be.IJ;aHH}'IO 06JiaCTL H He npHHHMaiOTCJI 

BO BHRMaHHe COBpeMeHHWe TeopeTH'IeCKRe npe.D;CTaBJieHHJI 

o CJIO)I(JIOB CTPYKType 6apLepa .neneHHJI H o6 o~aeMoM 
B 3TOB CBJI3H R3MeHeHHR XapaKTepa CRCTeMaTHKR. 

He~aaHo MW cyMeJIH H.IJ;eHTR~HUHPOBaTL H H3Y'IHTL caoi

CTBa CflOHTaHHOrO ~eJieHHJI HeCKOJILKRX H30TODOB 3JleMeHTa 

104. Mw cMorJIB: noKa3aTL, 'ITO B .neicTBHTeJILHOCTH Y>Ke Ha 

104-0M 3JieMeHTe xapaKTep R3MeHeHHJI CTa6HJILHOCTR R30· 

TODOB OTJIH'IaeTCJI OT aHanoruqHWX 3aBHCHMOCTeB .IJ;JIJI 6onee 

nerKRX 3JieMeHTOB. HTaK, 6epKJIB:eBCKaJI 3KcTpanonJIIJ;RJI 

OKa3aJiaCL IJ;eJIHKOM HeCOCTOJITeJILHOB. 

TaKHM o6pa3oM, conocTaBJIJIJI .naa no.nxo.na K npo6neMe 

CHHTe3a Ha COBpeMeHHOM 3Tane, MO)I(JIO CKa3aTL, 'ITO B 

CMWCJie HH~OpMaTHBHOCTR CDOHTaHHOe ,IJ;eJieHHe npe,D;CTaB

JIJieTCJI 6onee npe,D;DO'ITHTeJILHWM npoiJ;eCCOM; B OTHOWeHHH 

~OHa HMeiOTCJI DpHMepHO cpaBHHMWe Tpy.D;HOCTH B 060HX 

MeTO,IJ;aX - O.IJ;H03Ha'IHOCTL 3aKJIIO'IeHRJI 3aBRCHT OT DOCTa

HOBKH 3KCnepHMeHTa, BW6opa yCJIOBHB OflWTa /MRWeHL, qac

THIJ;a/. 

B HacToJimee apeMJI pa3BHBaiOTCJI H ~pyrHe no~xo~ 

K H,IJ;eHTH~HKaiJ;HH TpaHcypaHOBWX H30TODOB,TaKRe,KaK H3· 

MepeHHe coBna.neHHB a -qacTRIJ;W c KX -K.BaHTOM .noqepHero 

JI,IJ;!)a HJIH :>Ke KOM6HHaiJ;RJI MarHHTHOrO aHaJIH3a JI,D;ep OT~a'IH 

Ha DY'IKe IJ;HKJIOTpOHa C H3MepeHHeM BpeMeHH nponeTa /T.e. 

6e3 onpe.neneHHJI pa~HoaKTRBHWX caoicTB/. 3To JIHWHHi 

pa3 .IJ;OKa3hiBaeT oecnpe,IJ;MeTHOCTL H 6ecnJIO~OCTL paccy)K· 

.IJ;eHHB 0 KaKOB· TO a6CTpaKTHOB Ha.IJ;e)I(JIOCTH MeTO~a H,IJ;eHTH· 

~HKaiJ;HH KaK TaKOBOrO. 

qTO KacaeTCJI nepcneKTHB, TO CDOHTaHHOe ~eJieHHe, 

6y.ny'IH 6onee MHororpaHHWM npou;eccoM, Ha Haw B3rnJI~, 
3a:iiMeT OCHOBHOe MeCTO B npo6JieMC H~eHTH~HKaiJ;HH H H3yqe

HHJI caepxTJI>Kenwx 3neMeHTOB. HHcllopMaiJ;HJI o KHHeTH'IecKoi 

3HeprHH OCKOJIKOB ,IJ;eJieHHJI 3THX 3JieMeHTOB, 'IRCJie HeBTpo

HOB H y ·KBaHTOB, BhiJieTaiOU\HX npH ,IJ;eJieHHH, peHTreHOBCKHX 

nyqax OCKOJIKOB R T • .IJ;. 'lpe3BW'IaBHO Ba:>KHa ~JI flOHHMaHHJI 
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npouecca ~eneuux H npupo~Y ycToiqusocTH csepxTx~enYx 
3lleMeHTOB. 
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PyKonucb nocmynUAa 6 u3oameAbcKuil omoeA 
9 JIH6apll 1975 2ooa. 

Y CJIOBHB o6Meua 
llpenpa&TW a coo6weHHJI OHJIH paccwna.IOTCJI 6ecnnaTHo, Ha ocHoBe 

BlaRMROrO o6MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHJIM, 
6&6n&oTeKaM, Hay'IHWM rpynnaM H OT,!IeJIJ.HWM y'leHWM 6onee 50 CTpaH. 

Mw OlK&.!IaeM, 'ITO nony'laTena HJ.!IaH&i OHJIH 6Y.!IYT caMR npoJIB" 
JIJITJ. aaanaaTHBY a 6ecnna THoi nocwnxe ny6naxanai a )l;y6Hy. B nopJI,!IKe 
06MeHa npHHHMaJOTCJI Hay'IHiole KHHrH, lKypHaJIW, npenpHHTJ.I H HHOrO 
BH.!Ia ny6naxanaa no TeMaTaxe OHJIH. 

E.!IRHCTBeHHWH BH.!I ny6JIHKallHH,KOTOpWii: HaM npHCJ.IJlaTJ. He CJle,!ly• 
eT ,· 3TO penp&HTJ.I /OTTHCKH CTaTeii, ylKe ony6JIBKOBaHHWX B Hay'IHWX 
lKypHanax/. 

B PJI.!Ie cnyqaeB MW caMR o6pawaeMCJI x nonyqa TeJIJIM Hawax HJ.!Ia
HHii c npocJ.6oii 6ecnnaTHO npacnaTJ. HaM xaxae-na6o KHHra &JIB 
BWn&CaTJ. ,!IJIJI Hamel 6&6JIHOTeKH Hay'IHWe lKypHaJIW, HJ,!IaJOUlBeCJI B HX 
cTpaHax. 

0T.QeJibHble 3anpocbl , ., .~ . . -. ~ ;.; ... \ . ' -
·HJ.!IaTen&cKait' oT,I{e'li elKen).!liro awnonkReT oxono 3 ooo oT,!IeJIJ.HWx 

Janpocoa Ha swcwnxy npenp&HTOB H coo6weHHii OHJIH. B TaKHX Ja
npocax cJie,!lyeT o6JIJaTenJ.Ho yxaJwBaTJ. HH.!Iexc JanpawaaaeMoro 
HJ,!IaHHJI. 

A.Qpeca 

llHCJ.MA no seeM aonpocaM o6MeHa ny6n&xanHliMH, a TaxlKe Janpo-
cw Ha OT,!IeJIJ.HWe HJ.!IaHHll cne,!lyeT HanpaanliTJ. no a.11pecy: 

101000 MocKea, 
FAa6Ht.lil no'IIIOMIII, n/.11 79. 
H3dalleAt.cKuiJ o11de11 
061>eduHeHH020 UHCIIIUIIIYIIIQ 
JtdepHI>IX UCCAed06QHUiJ. 

A.11pec ,!IJIJI nocwnxa scex ny6naxanaii a nop11.11Ke o6MeHa, a TaJOKe 
,!IJIJI 6ec;nnaTHOi DO,!IDHCICH Ha Hay'IHWe lKypHanw: 

101000 MOCK60, 
FAa6Ht.liJ no'lllaMII, n/.11 79. 
Jlay'IHO•JieXHU'IeCKQJI 6U611UOJieKa 
061>edUHeHH020 UHCJIUIIYIIQ 
JtdepHWX UCCAed06QHUU. 


