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Peat(~HJ1 C T "*CI1b1Mlo1 HOMaM'" n pl-1 3 Hep r l-1 F1 X E.;. 5 M I a/HYKnoH xa 
paKT~p~13ytOTCR MHor oo6pa3HeH ebtKOAl-tbiX K"H-ta noe C o6p.J30 aaHMeM npo
~KTOB EI WHpOKHH AJo1ana a ot'ia J( t-tacc., 3apAJ.\OB .-t 3He prvt i:1. nO:n OMY 

AJlR ..,3y4eHHR MexaHIo1)Mu 83aI1MOAcHCTB,..,A c.nC»ttHWX RACP He06xoA~"'O 
c abicoKo~ CTeneHbllO T04HOCTH SblAer.nTb H HACHTI<1q.I-1UIo1P00.J Tb npoAYI(

T~ pe aK~HH . o6 pa9yomHccR 8 OAMOH H3 B03MO*HblX B~XOAHblX KaHa~08. 

PeWHTb nocraenCHHYO 3aAa4Y MO*HO, HcnOflb 3 YR KoppenR UHOHHY~ Me

TOAHKY It, 06naAaoutYlO BbiCOKO~ pa3PewaOutCl1 cnoco6HOC Tb lO n o Macce, 

JapRAY 101 ~py rlo1M H3H~pReMblM x~pa~TepHCT HKaM . 

onHCAHHE YCTAHOBK~ 

H OCHOBHblE nPHHUHf1,j PHHCTPAijl1H H H3"'EPEHH~ 

C lIellbtO perHCTpallHH 101 HACHHt!bMK03UHH npoAy KTOB 8 onpeAeneHIiOM 
K~Hane pea KlIH H C0 3Aa H KoppenRUHOHHblH ABynxnne4eeOH speMRn pon e T
Ht.IH cneKTpO'<1 e TP. c xeMa H14eCKoe H306pa*eH~,e KOTopor o n pe~CTa Blle 

HO Ha p~ C . 1 . OCHoay cneKl po Metpa COC fQun~OT ABa M06HnbH~x n03 ~ 

lIHOHHO-4YBCTBHT enb~x 8peMAnpOlleT H~X nne4a . BpeMR npone THa R MeTO 

A~Ka n03BOnReT onpeAcnRT _ Maccy npOAYKTa C nOMOWb ~ ~3Me peH~H 

ero CKOPOCTIo1 J1 JHeprHYI . Ha p.... c.2 nlJeACTaeneH rpa¢~K saSHCHMOCTIo1 

QTMOCMTenbHoro MaCC080r o pa3peweHH~ ~ M apeMRn poneTHo ro cne~ 

TpOMCTpa or a6coTlOTHor o speMeHHoro ~ t '" OTHOC Vl TellbHQrO 3 Hepre

T~ "' eCl(oro 6EIE pCJ.3pelUeHHI1 . l13 Hero SHAMO, 1.l TO AJlA non Y1.l e Hlooo fl 
OTHOCkTen bHoro MaCCOBor o pa3peweHIo1~ ~~/ M -· l ~ npH per~ C T pa4HH 

n poAyKTOB C 3HeprHeH E , M ~ 1 M~e/HYKnoH HCoGXOAHMO apeMe HHoe 

pa3peweHHc ~t 200 n Kc. H .6.E /' E _ O.8~ . C03AaHHe B nOc.neAHHe1 

roAb' 6WCTPblX TpaHCMIo1CC ~10HHWX apelo4el-tttilUt AeTeKTopoB le-41, a TaK~e 
Io1tnollb300aHHC c08peMcHH~x cnoco60e oGpa6oTKH cH r HanoB'" C HHX 

CACIJanO B03M(WHblM nonyLteHHC cyGtfaHOceKyHAHOfo BpeMeHHOro pa3

peweHI4A . 
BpeMeHHwe OTMeTKH IICTapr" It " tTon" npH npoX01KAeHlltlo1 ~a c nu4e.i1 

AaHHo~ nponeTH~ 6a3~ CHHMa~T CRf cooTseTc T8eHHO, C BpeMeHHOr o 

~eTeKTopa Ha OCHQBe MHKpoKaHanbH~x nna CT HH /HKn/ ' SI H na 8HHHO

r o C4eT'4HKa l eI . 
npHH~lo1 n p a60Tw CTapTOBo r o AeTeKTopa OCHOBaH ..Ia npOl.4ec.ce BTO

PM4HOH :JneKTpoHHO~ 3MH CCHH f B03 t1HKa JOtu.eH n pH npOXO)f(AeHHH aapR
*eHMblX 4a c n .. ", 4 e p el TOHKHe nneHKH / TOflutHHOi:1 - 20 MKr/cM/. MKn 
npJ1MeHROT CR B Ka 4eC TBe 6b1C TpOrO YCHn~TenA aneK TpOHHoro TO Ka . 
H30xPOHH~H nepeHOC BTOPH4H~X aneKTpOHOB Ha MKn B ~ cnonb 3yeMWX 

r. AeTeHTopax OCYuteCTBnRnCA C nOMO~b~ 3neK TpO CT aTH 4eCKHX ~nH Ma r 
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1~~THh'X CIoiC TC... . BbfXOA B T OP~t\.lH...X 31l\!!f(TpOHoB .... 3 Bct1tCCTQa :nu ll Te p a 

n poIo1C 1: OAH T c n OB c pX I IOC. THoro enoFl rny6Ht-40~ ,Qo ' 00 X. 3 TO nU3 801lR 

eT !-1c"l0l1b300aTb e Ae t eK T o p a x 0 4CHb TO lifi'11~ 3M~T T epbl, ...HM"1MI12 I1p... . 

8~ B 3HCprCTto14eC KIo1 e nOTe PH "PH pE:!rYlCrpaLlHli 4a cn1~ C BbiCOKoH 

YAenbHOH HOHI.1:;J a UHe'; . Ha H.nY 4wee COOC T s eHHOC B DcMeH Hoe pa3peW~H,",e 
rBKHX ACTCK T OPOO ~t 0 - 7 0 ~ I 00 nc .' 4 '. npH 3TOM 3 q1¢leKTI1B HOC T b 

perHCTpa~HH c ~cnonb30BaHHeM 3MHTTepOD 101 3 yrn epOA a YlnH KonnOAH~ 

AO"n1riUlcl I DO t Afl" OCt<onKOB AeneHHFI. OAHat<o n pHMeHeH",e nOA06~IWx 
;lMIHTCPOB AnR pen1CTpa14HH n erKI1X 3lteprt1 t U1blX ¢lpan"eHTOB RACPMbl X 

peat<14"'H Mdno3CW1eKT"'BHo 7 BClleAc rB~te HH3Ko r o K03lM!HlIHeHTa BTo-
PH~HOi, 3 MI1CCIo1H 3 neKT poHo B. 003 T QMY AAA p erHC T poJ4Hl'I 4C'C T&.11..1 C 3He p

ntCJ1 - 10 M:lB/HYKOOI-t l1CnOnb308am1Cb cnelll1 o) nb Hble 3MH 1 Tep.,. H3 PblX 

JltJr() llSo131lI!KTP&.14cC Kor o DClltCCT8a / MgO / _ n OBblWCHHblt1 Bbl XOA 3 neK Tpo 

HOB "'3 HJ1X oG,\ACHACTC~ TeM t UTO n pOLl e e t 3 MI1 C C. J.1 11 n pOf1C""0AI1T c o 

Bcero 06" cMa pblxnoro, nopllCTOrO JlI-13ne t<T p I-1"'CCK Oro (noR c n ocnc

AYICMi\HM Pil:]MHOMICCHHCM B n o pax 6elUCCToa'·. 

06b1~.IO AnA AOC. rH)!IeHHA 01 HOC'1TCnbHf) 6ollbworo y r f'a p e t 11C1 p au... ..., 

8 K.tJ"4eCTBC "e ronoBord ' ., 3HcpreTH4eCKoro AeTe~TopUB t1cnOllbJycr 

CR nnoCKonapannell bHwe naBHHHble c;~eT4HK"" /nnnc/ H ~10HH3aliHOIUtble 

Kd"" t.'PbI I HK/ 18 ' . KOHC tPYK ~HR lot OCHOBHblC nap8kCtpbl Hcnollb3yeMbix 

e y ! 1 a HOBKe nnnc 101 HK onHCWtHIiOTtA B paGoT c / 8 / , nnlle, npHMcHAe

MbI~ An" nOIlY"4eHIo1A t>b4tlpOro eTon-c:urHana. pa3MewanCf' tccnocpeAcT

BeHHO 3a BXOA"ibiM OKflOM B O~l''''' ril3UBO,-, oG,.eMe MOHH3d~HOHHO~ K L1 -

Mep.... . AaHtlbI~ BapJ1aH'T KOt1CTPYKl~VI'" n0390mtn 6'ICKfYQ4111b p Rn 0 1 ceKO]IO 

1IoI.\.1x, ~flbr /LnocoG 1013rQTOOJ1Ct1~1R KOTOPUX OOltc:cJH B pa&HC ' 9 ' / no 

CpaOllCl-htlJ C BiJPHiHiTOM MOI-iTalllll nepe,q 8XOAHbjM OKIIOM ~K , np~1 310M 

Ta~;tIC 05_CA""HfllhlCb eM'TCMt) rClJOOOCCnC41:1ItH1 C~e1 Y HKaD. IIpI1MC'IfC 

H"'~ TO"IKIo\X 4»onLr no DXOAHOM OKlle ~1K t.1 naawmOM C4eT4liKC noOnc.;.K 

flO 33 t060':' 1-le06xOAHMOCTb 06ecne1.lCHIPtA 1-I~3Koro AaBlleHliR p.a004ero 
ra3a . AnR Ol.YIill!C 1Dn~I~l-' " MaK CHMill1bHU~ TOPM03~tO~ c.nO COOHOC T I'I 

B yc.nOBKRX 1l"'3Koro ,qaanCHf.1R 10'1 or paHlotyeHHorO Ptl3Mepa Io1K B t< aI.U~C T

Be pa(jo~~r 0 r a3~ ~1 CnOltb3c.Joam1 Cb r ldpbI nett' aHa npH AaeneHHH 

- 20-50 Top . B pC3ynaTalc f.13HCP~HHH nonY4CHO 3HepreTt.1~eCKOC paJ

pcweH~C hE - 70 K3~ I\I1A n -"de" '4 c 3Hcpr~e" Ea = 5, 5 M~a. 

H3Hc peHH e yrna a ...nCT a ~aCHHllol OTHOCH TCllbHO HanpaanCHI1A ny"4

Ka ocy~eCTAJ1RIlOCb no KOOPAIo1HaTaM nonaAaJlllR I:i \1K. KooPAHHdTa 

B nnOCKOC1"1 pedK~HIo1 onpeAeJ1AnaCl. c nOHOlUblO cnCUHdnbHoro KOOPAIo1 

HaTHoro ,qeT e KTopa l e I, nOMeutC.Hlor o 8 npOMeMYTKC MCII(AY AOYMA c er

MeHTaH" aHo~a /HaA l4enblO a aMOA~/ . KOOPW'llla Til, l1epncfl~~ KynAp-
MaR nJ10CKOCT~ pCa~lIHt.1 t.1 3nCKTpoA08 HK , nony4an~cb MCTOAOM Hak~

peHHfl ape.MeHIo1 ,qPCa:t()8 3.nCK TpOlloa OT MceT.) ',X 0 6pa30Dul1HA npH npo
XO*AeH~11 perl1e T p~pyeMo~ 4acTHlI~ ~epe3 06~eM r a3a AO 3K paHl1py~C~ 

ceT K~ . TOYtlOe Tb B ~3Mepe HHI1 KOOPA "1HaT COCTa8m~n.J aenH"II1HY ". 1 MM. 

O C HOB H~e KapaM Tep~CT""KI1 cn eK TpOMe Tpa npI1 Bc,qeH~ B r a6nHUC. 
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TaOTlHU.:l 

OCHOB~e x a paK'r epaCTHKH. AUYXlUleqeBOrO 

BpeMlfnponel'HOrO CneKTpOHeTpa y CTa,1I0 BKH 

" Il'3HAC" 

BpC.HeJIIIOC pa3pCmeIDie At 200 114.:. 

l'O"lHOCTl> n 3MepeWUI C.KOPOC11 1 :).v/ v O, 4ro 

JHept'e'TWlec.Koe pa3pemeKJIC AE 70 K31l 

npe).l.e.n~ Ii3Mepe1Utn yrnOB pa."..)

neTa npO.Q,YKTOD : 

B nnoCKOCTlf peJKWUI n /o 'r ZW' 

110 165 0 / + 7, '5 c 


SHe IlJIOc.KOCTIt tP + 2. J Go 


TOl{HOCTb li:9MepelUUl yrnoB 0 , 2 t) 

TenecHtoiA yrOJl 0AlIOI"O J1JJel{a dll 25 MCP 

Hac.CODOC p33pemeHIli! + ) . !> .J.e..H. 

np ~H I1Hn KOPPEIlRUll0HHblX f13ME PEHHA 

.A ~epHble peaKlllo1H Mell(AY c.no)t(HblMH AApa,..... np~ 3HeprHRX 5 10 Ma81 
MYKnOH c. 60~bWOH aepoRTHOC TbQ n p HBoAAT K oGpa30BaHH~ AOY X T R*e

f\t.I X ~parMeHToB . H SMepAFI 3 t 1Cpr HH, a peHR '1p0J1CTa H yr I108 b1C pacnpe

#l ene l .....R T a KHX Koppesmp oac1 H Hblx q,parMeHToo, MO>tCHO nOnYLl I-tTb HH¢K)P 

Mc14 ....10 0 BKnaAe pa3 /'1H4t-lbiX M.eXc1H... 3MOB D3aHMoAe i1cTB )'1ft A SYx CIlO)llHblX 

RAep B nonHoe ce4eH~e pcaK~ ~H . KpOHe T o ro, KuK 6YAeT nQKa3a HO B 

AanbHeHweM, KQPpenFl~HoH~e ~3MepeH~R c nOM~bO AOyx opcMAnponer

~x nne4 n03BOflAOT TaK*e OT AenHTb AByxTenb~e KaHanw peaKUHH OT 

Kc1HanoO , r A e HcnYCKClOTCFI TPH H 60nee 4aCTH4~. 8 npoSOAHM~ a KC

n e p HHeHTClX OAHO nJ'le"4O OOwLtHO YCTaHa e nHBaJlQC b nOA cPIo1KcHposaHI..WI't 

y rllOM Os K HanpaBneHHIll n y"4KoJ III HMeno yrI1oBoi:a paCTIJOP ADS " .llpy" 
roe rme40 perHCTpHp OeaI10 npoAYKT nOA yrnoM 0 4 8 HHT.cpa ane 604 , 

3aS..,CflU4eM aT xapaKTep,""CTH K 8XOAHoro KaHa~a E MOli • M I .MII!' a 1'at<*e 

aT 0a.O". OTHoweHHH MiitC llpoAYKTOB R-Ma/M. " . BHyTpeHHHe 06
n a Ct H K. pHc .3 a K~Lla~T A8yXT en b HYe Co6wTlllfl , aap erHCTpHpooaH

H~ e e 060HX BpeMRnpO/'leTH~ n ne4ax , npH4eM 6 H 68, ocraOTCRs 
He Io13MeHHblMH . a n 0 I10 *eHlo1e 04 H 3MettR eTCA 8 YKc1aaHHblX rpaHH 

u,a x yrnOB , '-I T06bl OXBaTIo1Tb Bce KoppemtpoBaHHble n p OAYK TbI B HHTep 

san e oTHO'JleHH~ ~a c c It _ O .2~ " . 5 B peaK~H" <Diu /22Q M3B/+ 232Th . 
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s aeHOM cne K TpOMe l p e yrnOBO~ 

aK~enT aH C AeT~KTopaD COC Tcl BnRn 

AD = ISo B nnOC I(OCTI1 p eaKL4 11 11 

11 SHe n IlOCKOC TI1 t1. r/J = 4 , 6 e • 

n03TOMY AIlR perhCT pc14~H n p o

eM A"gh' 9 4 AYKTOB 0 YKa3awtOM AHCln a aOHe 

MiJCC npOOOAI111aCb cep HR 101 3 T p CX 

nocnCAOBaTcnbH~X H 3MepeHH~ " 

HAKoonEHHE H 06PA60TKA 3KC nEPHMEHTAn b H~X 
I\AHH~X 

6nOK -c xe Ma 3ne KTpOHHKH, np ...Me HRBwe H CR B c n eKTpOMe Tpe . np~De
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PI1c.4. IirrOK-cxeMa :;,n~~ KTpOH.HKH 	 l'Hc .5. H30CipaJKel-lHe AByXMl:p 
C npHMeHeHHeM BOC-8. Bye - I)bICT UOI"O c n elCTpa BpeMCHH npOJI ~ J a 
PblH YCH:nt TelI b, <pen - $opMHpOBa TOF H 3l1epnu'i E n a HOHHTOP CJT€J1b co cneAR~M TI opOrOM, BAn -	 3 m l, n on YLfeHHoro 8 p e a tnJ)1.H 
speMR-a"uuIHTYAHutH npeoGpa30Ba 	 """ ynp}'I'orO p acCeHIGtH HOHOS 
Tenb, CY - cneKl'pOMeTpH1..IeCKUA 129xe lIil HuweHU 197Au, HillJeCeH


YCHJlHTenb , ,AUII - aHrumT YJ1Ho-UH¢ Holi 1I3. yr'nep OAHYK) !lloJtbry. 

POBOH npeolJp a30eaTeJIb. 
 ~~ .. \ ....X 

~ "" TPO~CTB . H npeACTaBJlRna C060H 12C 
~ . 

"" Aee HAe H TH4H~e 4dCTH, o6cnym~ :~, 
;:>..e 91OOV1e Kd)l(AOe "nne'"td'cneKTpo
:'!!:.: 

MeTpa .., CO C TOFllJ.(l1e ).13 6blCTPblX .".'. 
..., cneKTpOMe Tpl14eCK...,x TpaKTOB. 	 I I _ ,, ;" 100 150 200 250 JOO 
6~ C Tp~e T paKT~, BKflQ4dQIJ.(He e ce- K.AHA/\ TOF a 

6 71 6~cT p~e YCI1Jll-1T e nH /6YC/, ¢op
~H pOBaTenl1 co CneAFlIJ.(HM noporoM 
/¢cnl ~ B peMR-aMnnHTYAH~e npeo6

pa30BaTenH /BAn/. HCnOJlb3QednHCb AnA H3MepCHI1 R KOOPAHHaT H BpeMe 3 
HYI nponeTd. s 
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1'1 Mnynb CbI c epeM.R-aMnmHYAHbIX npeo6paaOBaTene(1 H cneKTpOMeTpH
4eCKIo1X YCIo1Jlt..nenei1 ICY / nocTyn aJlI<1 Ha a,.mmnYAHo-4H¢!pOBble npeo6 tpa30SaTeJlH IAun/. np~ pe rlo1CTpa4HIo1 AByx KOppeI1HpOBaHH~x npoAyKTOB 
peaK41<1~ C BpeMRnponeTHoro cneKTpOMeTpa CHI<1MaeTCR 8 napaMeTpOB 
ino 4eTbipe C KalHAoro nJle4a: 3Heprlo1R, SpeM1=! npOJleTa X - H Y -KOOp
AI<1HaT non aA8 HH.R perlo1CTpl<1pyeMoi1 4aCTl-14b1 B HOHa-t3BU.1010HHylO KJMepy/. 
OpraHH3a~HR cosnaAeHHH 101 nepeAa4a C06wTMH B 36Mocy~ecTBnRn lo1 c b 

Puc.6. B~XOA npOAYKTOa ynpy
C nOMO~blO 5noKa opraHH3a4101H coenaAet'II.1H 60 C-8 Ii .' 'HI1H CO rnaCQBa  roro paCCeRJ1.JiR 40Ar JHI TopHe
TeJl.R sn-IK. 60[ - 8 npeACTaBll.ReT co60~ MeAJleHH~ cxeMY BOCb MHK paT 

.BOR HlJUlt!IUi B Sa.BIH:'IIMOCTI1 OT
Hbi X cOBnaAe ~n.1I.1, Bblpa6aTbiBalO~YKl Clo1rHanbi yn paBJ1e"''''A Afl .R JlJ.1H eHHblX 

MaCCbI. MACtA j.-MjcxeM npony cKaHM1=! Ha BXOAax Aun,,,, O~H~ AJlR Bcex TpaKTOB Clo1rHan •perHCTpa4HH, ~anyc t<alO~HH 4 ~KJl nep eAa4 101 Aa HHblX no Ma rH CTpa n a-t 

KAMAK B 38M . np~ paGoTe c cornacosa TeneM Bn- IK B HOpManb HOM coc  t1il IPOpTpaHe., a nOAnPorpaMM.bI - Ha aCCeMGnepe. ila HHwe, tiCiKOnneH ~lbfe 


TO RHH M JU1Hei1Hble sopoT a Aun 3a1<PblTbI.. C np,",XOAOM ynpaBnlllOUlerO c.., r  Ha AHcKe, MorYT nepen~C~BaTbCA Ha HarH~THY~ neHTY ~ 0 ~anbHe~


Ha na / Ha np~MePJ c 6~CTPOH CXeM~ c08naAeH""~ CHrHanOB naB I<1 HHWX weM o6p.6aT~8aTbC~ Ha 38M [C - l060 . 

C4eT~HKOB ABYX nnc4/ s opOTa OTKpwBalQTCfl H, ecnM eCTb CHrHan Ha 06pa60TKa ~I<Cneplo1MeHTanbHblX AaHHbI)(, 3anIo1CaHHb/X H<.l ,AMCt( MllM 

BXOAe KOAHpOB~HKa, TO OH npe06pa30e~8aeTCA ~ nepeAijeTCR no Ma neHTY , aC.QeTCA nacne OKOtt"fClHHR Ila6opa . H3MepeHJ,!Ic epeMeH.., npo

r"CTpan" KAMAK • 38M. neTa t :1HeprHK I yrl10u 8 H ¢ /e nnocKoclM peaKLt lo11ot K SHC ee C.OOT 


AnR opra H~3 a~KH perMcTpa4H~ ~ HaKon~eHH~ 3K Cnep"MeHTanbH~~ 	 aerc.T8eHHo/ B o6oHx apeHRnpOlleTHwx nne~ax AaeT 803MOMHOCTb ~Ae~
AaHHblX pa3pa60TaHa cne4",anbHaA nporpj:Ifo~Ma "EVHESS" I n03BOnRQltafl TH~Ka~MH JaperMCTp~poBaHHWx npOAYKT09 no Macce, 3HeprMH, npo

sanlotCWaaT b Aa HHble !-fa ManHH Hbl i:1 .QHCK no Ka* .QOM.Y C05b1THQ , COPTHPO ~TpaHcTBeHHOMY pacnpeAeneHM~ . B Ka~eCTae Hnn~CTpa~HH HS pHc.6 

BaTb HX H KOHTpon~poBaTb no 3aAaHHWM ycn o8HAM BO BPeM~ t-faGopa. I· nOKa3aH Maccoa~~ cneKTp ynpyro-pacceRHH~x ~OHOO Ha TOP..,CDOM M~


A8YXMepHw~ cn eKTp pHc.5 / rAe no OCftM OT~O*eHW B KaH a nax 3Hepr~A wet·n·t. H3 pHcyHKa BHAHO , 4TO HaCC-OBoe pa3peWeHI1C 6M c.OCTaBnReT 

E H 3Hepr~R BpeMA-nponeT a TOF / np"" perIo1CTpa4"" '" ynpyror o p a c ce.R aen"4~Hy ~ 1.5 a.e.H. M npaKTH~eCKH He 3aBHC..,T OT Maccw perHCT 

HHR 1010HOB 16 Xo Ha Mlo1weHH 1013 UI7Au, HaHeceHHbI~ Ha yrllepoAHYIO ¢,onb  pHpyeMoro npoAyKTa. 

ry , aHanorH~eH 101306pa~eHH~ Ha 4BeTHOM HOHIo1Tope 38M CH-3, nony - H3 Ha60pa nony~eHHblx 3K c nepMMeHTamd'i\laX napBMeTpoB / E'.4 

4eHHoMy B npo~ecce Ha60pa AaHHblX. npOrpaMMa "EVMESS" Han""cal~a 	 t 3 ••• 9,,4 ,4> 5,4 / 803MO)KHbI HeKOTopble. aap\.18HTbI AltA 6b14HCneHt.1R 

Macc Koppen~poeaHH~x nPDAYKTQB:
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abl4Hc n eHHe Mace no ....,3MepeHHtHM OHep nH1M H yrn,:'lM no $OpMy n e ' 1. 

Ii: • • 3 Sin 6 4.3 
Ma •• - ACN 


E3 . • Bin 20 + E- ., 5 [0 
2 0 • • 3
a ,4 4 , ., 

8b14HCneHrse. Mac e ~1 3 H3MepeHHblX 3Ha4eHH" cKopoc rei, H y r nOB 
no ¢>OP"4yne 

v 4.L~~!.hS_ 
Ma.4 ZlACN-Y--Si-.-=O.. 4 - Vi 3 Sine.,:)

3 .4 ... • 

l'6e3aB Yl CJ.1MOe BbI'-4I1CntH'4lote Mace D Ku)tlAOM n/lC4c no 4K>PMynC 

~, 2E3,'. 

3•• -----;) 


v S•• 


~13 3KCnCpI4Me)01TaJlhh ) 1013Mepet4Hb1,x 31-f.l4eHl-1tt ES.4 H V~,.,\ • 

LlBa nepSblx cnoc06a rpt:!oyxn ,AOflOnt-lHTellbltOrO npeJ\nOJlOJ«eH~1R 
o ASYX r enbHOCTH npouecca J T . c. M 1 1M 2 "" A

CN
- Ma M , 4ero He 

4Tpe6Y~TCR Aflfl nOCIleAHero aapHdHT.) . BblLu",cneHHA nOKiJ3b'f"aK) T , \.fTO 
HiH1nY4wee p.JJpCWeHJ1e no MaCCe nonY4ileTCR I eCnH n pIo1Ht!HRTb ti rop<M 

cnoc06. T - K - A~l cne pCHA no CKOPOCTH 113-Ja CTpejrn~ll~r o.l DO B'><0AI1b1X 

oKHax '-1 n neHKa;"' - 3neKTPOAil x mIBUHt-iOro C4eT4Mka B l.Ien,;p e pa3c1 

M(HibWC AHcncpuH1 no 3 HCpnu.,.nO;j TOMY HaM'" I1cnonb308dnCA eTopoli 

eapJ1.:l IH . Y4"lTblbo.lnHC b T IlKtHe nonPdBKi1 "'u nOTepli aHeprW'l eo 8 XOAf
i
&tX 

OKHij X ~U( ~I naSHtlHbtX C4CT~IHK.JX AJ1R OW'4 HCn eHHR nunHa.it KHHer",4C
Cl(ofl :;:JHeprHH: 

I
nKJ - Ea' L" ~ T AcNvS V_I ' 

rneAyeT 	OTMeTlotfb, '4TO KoppeIlHll'-10HH';U1 MeTOAI,IJK.!I, UCIIO(]aIlHilS1 Hi} 

Ol1pe~Crh!H~J.t ""dI;C npOAYKT OD 1013 CKOPOCT~il .... yrno8 pa3neTa ,n030011" 
eT n01tY4~ Tb 3Ha4eHHfI rlKJ H Mdcc" nC POHl.'H~xllnpoJtYKT09 AU HCntl J,H ~ 
"Mn He.:1TpoHOB. B Ka~CC 'rBC np""A.ep.:l t-Iel p~c. 7 npe~CTolBnCHbf flbfXOAbI 
npOI\YKTOB P"~KIl~M 22:>10 II ilo 1138/+ 24llCr ... ynpyroro paCCenHH" 
'OAr /220 1138/. 232Th B l.]O"CHMOC TH OT " " C,.. ~ nK3 . 0 TGup co 
6b1Tl1a1 ,AByxTCnbHor o npOLtcc:ca npO~1 3BOA~"CR ..,3 101 3MepellHblX 3Ha4eH~~ 
yrnOB >-1 CKOPOCTCM, T . e. 113 3 K cnepUMCH TanbHblX AaH,1WX I fie 3 OCR

K~X npeAnono*eHHH 0 ~exaH~3Me peaK~HH _ B enY4ae A B YXTenbHor o 

npOlleCca CY"1Map~.:s y r OIl ~. (is + f 4 B CHCTCMe ~eHTpa Mace Aon -
HCeH fiblTb paseH (J = 180 e J.1 onpeAenAI1CR 110 ¢x)p MYl1e: 

0: 	arctg _--:-~_ .. a rctg 1 

1 _ v... v 


J - _"':"~_ 
v9 sin 0 9 v. si nO. 

8 

• 
149CI. 11Ne 231: +40Th Ar 

so 150 1SO 

....... $ S t ..... ) 

PHc.1 . Bt.ixoI\ npOAYKTOB p e nK4JUI ~ Ne + 249Cf H ynp yro 
r- o paC Ce1lHU H 40 At + 232 Tb a 3 aBHCHMOCTH OT Mac ChI II D.K3 . 

PHc.8 _ B~xOA nt OAYKTOB pe
aKlI"If 232 Th + 4 Ar /2 20 :I3 B/ 
D 3 aBH CI[MO C ru o'r y rJl OJl: B 

I I<;:lG op aTo p HoR CU e 'r ef-le 03 
H 6 • . n p HM.b[Ml.1 ni'lHHRHJi n OK.9 - i\ 
SBHB paC4.eTHan a aBu c JtMOCTb 

,)/ "l.8~ , 8" 	 npu pa.9JIHtUo..lX co Ttl_ L1.?Qt'hD ) 

OTHOmenHAX Macc pcrHCTpH  ~. , ~.~ 
pye...." n p O"YKTOB I R - 1 ........  ' 

• .....COOT8e-r Ct'ByeT o6pa:lOS8HHJO .r.npOAYKTOB C Maccoli' As .. ..,
A 40 	 , It.ov 

~ A.-~ . R~ 232 = 0 , 17- III 
-.- .,S> <XI 

ynpyro~ pacceR~/. '" '" ..,...'" 

r Ae Yom - CKOPOCTb ~eHTpa Mace. Ha PHc.8 npeAcTaBfiCH ew-
XOA npOAYKToa pea K ~~ H 40Ar / 220 H38/ + 2S2Tb B aaBHCHMOCTH OT 
n.360paTopHbfx y r n o B Os H O. _ BHA1iO, 4'TO aaperH c T pl1poBa HHble c06b1

T H~ rpynnHpYOTCR 8 AByX pa3AeneHH~X 06na eT AX, COOT8eTCTB~~HX 

ynpyrOMY pac c eRHHtO H np o 4ec cy p a a Balld oGpa30BaaweHeR CO CT aB"IO~ 
RAepHo~ CHCTeMbl . Pe syn bTaT n p eo6pa 30aCl lo1H fl na60paTOprl0l1 KoppeI1.R 

4HOHHO'::; t1lYHK~HH 0 CVl CTe.My ,-, eH Tpa Mace nOKaaaH Ha pHc.9_ ~3 PIo1
cy Ht<a CneA,YeT. "4 TO 60n bWa.R 4aCT b eo6blTHH cooTBeTc-rByeT AeyxTenb 

HOMY npo~eccy , H TonbKO HeKoTopaA 4aCTb He nOA4HHAerC .R paBeHcr
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I'Hc . 9 . Bl.IXOA np0SJ.YKTOU rC BJ('''1 '-" " 1~III22 Ne / 17S M3B/ + 23 U 

U 3HUIl(: IIMO C1·1 1 OT C Y MMLl yrnoa 
p~·tJl~ra B CIIC T eH(! nell'l'pa 

.j 	 HaCc ii3 + 04 . Ha D C T3IJK 3X 

nOKll:laJILI HaCCODLle p acnpe,a.c
n(l.. HIi R: _A - WISt co(5b1TuH 

!f\ 
~ '~..,; 

c 83 + O. "- 180 , D - LUUII ~ :l1\J c.o5lo1" ,n c O:J + 	 0,," 180 . 

oy 	 /)3 + 0. =180·. 3awTpHx,, J~ f - " · 
oaH Hafl ~ aCT b cneKTpa n pc~~ 

~ ~ 
CTa Bn AC T co60~ Kopp enA~ HOH -

0,' 	 1'1-"'11'1 HYIO ¢lyM KU,111O ynpyroro pdcceR
.IH R , Wlo1pl1tia KOTOP~' 3 o')MeTHQ 

MeH bwe. 4CM WHP~H~ KPHBOH. 
cooT Be TcTBy~eH Hcynpy rlo1M npOLtecca~. 3Ty pd31h1UY D Wlo1plo1HLlX MOM"· 

HO 06"~C li""Tho »c.napeH.... eM HYK110HOB 9 cny4ue Heynpyroro npouecca. 
Ha BCT a S KaX pl1c.9 n pe"c.T aUJleHbf MaCCOBbie puc.npeeeneHHR OCI(0)"104"0

n0f.06H~x npOAYKTOS , o Gpa30ouOWHXCn B peaK4~H_2~Ne 1\78 M381 ~ 
23 	 U / I\11R AByxTenbHoro ( 8) H AnA LQC""n,;; cOS + ri4 180" (A) . 
AnR ne peoH rpynn~ Ha6~AaeTcR C l1~C1Pl1~HOP- MaCCOBOC pacnpeAene
Hl1C. a Afl R C06b1TMi1 c is ... 04 < 180 ('I - Ilsyrop6oc . xapaKTcpliOC 
AJ1R ACI1€:HMA 'Th loot U np..... HM3KHX 3HeprH~X e03GYIIIAeH»A. BepOfHtto. 
3TO 06YCllOBllCHO npoueCc.OM AeneHIo'tA M"WeH~IIUA06Hb1x npOAYKTOB. 06
pa l oaaBWHXC A BcneACTOt.o1e nepeAa'-4lo1 H~3Ha~~TeJl"HorCJ Ql,cni3 I.YKnO~IOB 

HaneTaO"'HM "'C;>HOM . T'U(Ioo1M oGpaJol'1. KI1HI;!Ma'~~CCK~ YA~lJlOCb DWAemnb 

COGtH l-l R , COOT9C1C1BYIOU....,C Po13J1W·4H~M poIIeXi}HI-13MaM,~1 H,J(;JlIOAaTj;,. Xel· 

pal(TepHblle Cl PYKTyplfble ocoC)eHHocTIo1 IJ KaCC:OB blJ( pacnpCAunCIIHI'lX . 

B HClCTORwec. OPCMR Mel on~1CaHttOM cnCMTpOfo4e 'tpe npoeeACl-to 3.cc.nc
plo1MeHTan bHoc ",CClleAoaaHHe MaceOBbiX pacnpeAenet"u1i:t nponyKToa pc
ClKt,tIotJ1 22 No + 249ct . to Ar -+- 232 Th. se Fe + 208p'o:U ' npCAMCTOM 

A.lnbHeHWJ1X Hc.cne",o8aH"'~ RDMTeR H3y'4eHi'\e .ABlleHHR ac.l1MMel pw..u·I~X 

MaCCOBbO(. pacnpeAcncH... i'1 npoAyKTOB peaK4.H~ c 't R*UIlbIMI1 110H4~" npH 

3 Hep r ...Flx a03GYIiACHH~ < 50 H3B . C 3TOI1 TCWKI1 3pe"'l~tA oeCbMa nep

CneKTIotSHYM AOflFlOTCFI peaK~HM c ~cnyc~aHH~ GwCTPWX aapA*eHHWX 

4ac.T~1..l1 n plot KOTOPblX Moryr 06paJOBblUaT bCR I 'xonoAHble' , "Apa .. 
B 9at(J'\JO'4eH~e aBTOpw owpa»laln 6.naroAapHocTb D.U . OraHCCAftY 

3 a nOCTORHHoe BHIo1MilHHe ~, nOAAep>ltKY BacToRU4eH paGon" . P. Kl1P6a x y 
sa nOM~b B KOHC.TpYHpoBaHHIo1 OCHo8H~~ AeTancH, H. H K.XaHAeJl~M 
38 "OM~b npM HanaA~e ACTeKTopOD cneKTpOMCTpa H 06paGoTKt 
3 K cnepH~CHTa~bH~X AaH~X. 
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