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HsyqeHHe CBOitCTB Hyitm!!tOB, ynanemrux OT IJ;OJil!Hbl CT861!7Ib
HOCTH,HBJIH8TCH BaEHeAmeR sa,naqeff Ha COBpeMeHHOM srane HCCJI8~0BaHHH 
aTOMHOI'O Hlij)a •. Mccneno:eaHHe T8Kl!X HJKJil!IJ;OB naeT HOBble c:eeneHM 
0 CTpJKType Rnpa H OTKpblBaeT B03MOll!HOCTb nony'l'.eHWI HenocTynHO:li 
paHee RnepHCHPHSzqecRoil irnPOPM8UMH • 

Ilpo6neMa HCCneno:eaHHR snep, ynaneHHblX OT IlOJIOCbl CT86Imb
HOCTH, HapHny C 8H87IHSOM H npornos11pOB8HHeM CBORCTB BOSMOJKHblX 
HYKJIH~OB,BKJID'l'.aer B Ce6a,B tJaCTHOCTH,He TOJibKO Cll0C06bl CHHT83a 
8THX snep, HOH MeTOltbl HX Hit8HT~~HK8llHH H BblIJ;eneHM HS CM8CH 
npOnyKTOB RnepH!IX peaKU.0:R. 

YnaneHze oT nonocu cTa6H7IbHOCTH conpoEoxnaeTCH JMeH1:,meHH
eM ce'l'.eHim o6paso:eaHWI H,YRIIHitOB npH noooM cnocode zx CHHTesa, H 

no Mepe y:eerut'l'.eHM HeRTpOHHOl'O HS6blTKa HJiil n~H!UfT8 nepHOitll norry
pacnana snep nanam. 3TH oco6emtocTH H onpenelllim ocHoBHUe Tpe-
60:eaHIUI, npeJ?bHB1llI8Mble K M8TO!t8M paaneneHHH H Hit8HTl!qlHR8llHH HC
cnenyeMblX H,YRIIH!tOB, a HMeHHo: llblCORBR aqi{>eKTHBHOCTb pasneneHM, 
6blCTPOT8 nelcTBHH, BblCORBR c~eneHb O'l'.HCTRH OT no60'l'.HOH p8IUI08R
THEHOCTH, o6paso:eaHHol B snepHUX pea~. B 3TOM Hanpa:eneHHH B 
nocnenmrn neMTb neT. ycnemo paspa6aTu:eancs H paSEHEanCH pHit 
8RCnpeccmix MeTOIJ;HK, B TOM 'l'.HC7Ie H MeTOltbl C HCll07Ib30BBHHeM.Macc
cenapaTopoB Ha ny'l'.Kax ycROPHTeneR H.Ha llOTORBX HelTpOHOB peaKTO
po:e. 

rna:eHBH oco6eHHocTb MeTOIUIKH Macc-cenapaTopa Ha ny'l'.Ke 
I on-line I cocTOl!T B TOM, . rrro ycTaHoBKa coenHHHeTCR c ycRo
PHTeneM T8Rl<IM o6pasoM, ·'l'.T06bl HM8Tb BOSMOXHOCTI:, 6blCTpO H Henpe
pblEHO OTitelllITb nponyKTbl snepHblX peBRUilR OT Eell{eCTBa MttmeHH H ne
pe_uocHri. HX B HCTOtJHHK .HOHOB pa6oraDUtero wacc-cenapaTopa. Pacna,n 
paaneneHHllx HSOTonoB perzcTpHpyeTCH HenocpencT:eeHHo Ha BWCOne 
cenapaTopa. 

~HCCepr~HH llOCBH~eHa OCHOBHOJlY yany,wacc-cenapaTopa Ha 
nyqKe,a HJl8HHO: HCTOQHHK HOHOB -,MHmeHb,H BOllpOCaM 6ucrpoA MaCC
cenapaUHH nponyKTOB snepmix perutIUIA • .llHccepTBUIUI COCTOHT HS qe
Tblpex I'IIBB. 

· ·rrep:eag rna:ea HMeeT o6sopmia xaprutTep, B Hel paccMaTpHEa
nrca paSJIH'llll:le MeTOitll HIJ;eHT~HRBUHH H Bbl~eneHWI_HCC1Ie11YeMblX 
H,YRIIHitOB HS CMeCH npOnyKTOB RnepH!IX pe8RIUtll. MHOI'He MeTOitll OCHO
B8Hbl Ha SBKOHOMepHOCT.IIX o6paSOB8HWI H,YR~HIJ;OB B snepH!IX pea~x. 
ll08TOMY B 8Tol·ae I'7I8B8 llPHBOn,ITCH He06xoitHMUe It1llI onzcaHWI 
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STUX :.\eTOl{OE CEencmm: 0 cnoco6ax Cl'IHTe3a R,llep; yrJIOE!lX, 3ap.lil{O

EblX il SHepreTHqecRHX pacnpezteJiemmx o6pa3oEaHHllX npOztYRTOE. 

MR C7IeztY8T H3 npoEezteHHoro aHamrna, npu l'ICC/I8l{OEaHl'llI CEOHCT.E 

.fil{ep E sanaqax .fil{epHOft CII8RTpOCRonull M8TOI{ 6HCTp::.:fl cenapawrn 

IIPOztYI(TOE .fil{epHUX peamurn no Macco A HMeeT IIPUHl.(l11Tl18JibHU8 npe

llMYUl8CTI!a rrepen; ll.PYrHMl'I MOTOl{aMu, HanpnMep _pa31{0JI8Hl'IOM no Z 
(·Xl!Ml'lqec1rne M8TOl{bl) • 

Orum 1'13 n_pem,1yu1ecTE 3aKJI1J'laeTc.11, ao-nepBHX, E TOM, qTo II.PH 

pasne1reHl'll'I no Macce EHztelI!IeTC.fI, RaR n_pamrno, 601Iee ysRaJI r_pynna 

HYRIIUl{OI! • 

Bo-.ETo_pux, rrpn pasnenemm no A Harmnnemre rr_pOztYRTOE 

j3 -pacrrana HO II.Pl!P.Ol{l'IT K IJO.fIE/IeHirro HOI!llX 1'13JiyqaTO/IOllj I! STOM 

c71yqae 'J TeqeHUeM E.P8MOH!1 /Il'l:rlb 1'13MOH.fieTC.!I COOTHO:l!OHUe llHTOHCUI!

HOCTOll 11so6a_poE E Eune71eHHoi1 rpynne. Han_poTUE, n_pu pasne71emrn 

no Z B iJ::3y71bTaTe .13-pacnana o6_pasy!OTC.fI usoToilbl cocenHax 

S7!8MOHTOE. 

B-TpeTI>IDC,BIIYTPl-1 H306apaon l.l8IlOJIKH pa3Jil1'lll8 no BpeMeHl'I llCl'l3-

Hl'I .IIBJI.II8TC.II 60Jiee Cl-!JII,Hl,IM, qeu B 1'130TOilHOtt. 3TO MO~eT 611Tb 

Tam1te l'ICII071b30I!aHO l{JifI uneHTll~lIR8Ul'IU ll306a_pOI! no Z 
i,Jacc-cerra_paTO.P Ha rryqRe T.fillt87!11X llOHOE B JIHP 0.iUUl: COS,!l;aBaJIC.II 

Bil8pBll8 B W!ponon npaKTHKe. B CB.1131'1 C 3TllM paspa60T.Ke H 

cosnaumo ucToqHuRa noHOB Macc-cerrapaTo_pa Ha rry'lRe rr_pen11ecTE0Ea

m1 OIJL!Tll !IO asyqe11mo <plI3ll'l8CKJ1X OCHOI! I!03MOlKHh!X I!apuaHTOB 6HCT_po

neiticTBY!O:f!Cro ucToqH;um HOHOB n HeRoTopux cneu;mpnqecmu oco6eHHoc

Tcfl pa60Tll l'ICToqurrRa .E .PCJimMe, 61Il13ROM R .P81JmMY _pa60T11 Ha nyqrrn. 

Bo-ETopon r JiaBe 1'13 rroJKeHLI oCHOEHL!e Konu;errwm, orrpe.ne IIfI!OUll'l8 

J.:llclop Til!Ta lI I(OHCTPYKIUI{() lICToqmrna :!OHOP. Macc-cena_paTo_pa. 

I. 11:71.fI Toro qT0611 HMeTb B03MOJKHOCTb norryqaTb lIOHhl MHornx 

SJIGI;Je;;ToP., Heo6XOl{ll!AO 611710 HCII071b30I!aTb rasopa3p.!ID;lillil HCTO'IBUR 

l'IOHOE, !(OTO.PHfi, RaR H3EBCTHO, He ·uMeeT Y3ROM cerreKTHEHOCTil UOHU-

3au,rn I! OTrruqvre, nanpm,m_p, OT UCToqnnRa C IIOEe_pXHOCTHOil 1'10Hlf3a-

. wieii. 

2 • .n:rur OTU871eHU.fI npOztYRTOE RllBPHLIX _peaRIJ;Hff OT Ee111ecTP.a 

MHlleHu H BEB!lBHlf.!I ux I! ll'CTQqHlfR HOHOI! n_pencTaEll.fI/IOCb u;enecoo6-

pa3HUM HCIJOJib30P.aTb :rnpORO IlpHMeH.fieMylO E :mcnep11MCHTaX C :rnep

I'lfiHLIMli T.!Iilt87!l,Jrn!1 UOH8MII MeTOl{lmy EllCll'II!8HIDI IIpOeyKTOE HMIIYJibCOM, 

rrepenaBaer:m·,1 60M6apnirpy10t!{eii qacTuu;eii. 
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3 • .ICJilI OCTBHOEKlf Bh!CIHT!lX HyR71111{0I! 611710 perrieHO npm.1CHHTb 

Har_peTylO no EhlCOKOfi TeMnepaTypu II71aCTl'!HRY - CTOIJOp 1'13 MOJIIT6neHa, 

TaHTarra [1711'1 BOJib(~_paMa, o6ecneqnBa!OUlYIO 6UCT.PY!O ltl'l{lXPY3IllO Rztep OT

ztaqu. 

4. l(JD! y6llCT_p8Hli1/I EblXOl{B IlpOztYRTOE .!Il{BpHUX _peBRWfii 113 lIC

TO!ffilfRa HOHOE cquTaJIOCb He06XO!UfMUM lICIIOJib30BaTb HarpeTUii CTOITOp 

E 1mqecTEe RaTona-aMUTTcpa 371e1,T.E_OHOE 1rnu a71ertTpuqecRn coenirnnn 

CTOIJOp C RaTOl{OM. B 3TOM c71yqae UOHU nrra3Mbl .P~3p.lil{a oqn1I1a10T rro

Be_pXHOCTb CTOIIOpa OT OKUCHllX H n.pyrux coenzlie1rnn, ItoTO.PhlB MoryT 

rrpUBO!lllTb R CHlllKCH!I!O cKo_pocTu 1mrra_pemm E6UTHX 3TOMOE •. 

B Tpenen rrraBe II.PUEO!t!ITCR KOHCTpyRu;lf.fI ra3o_pa3pJil{HOro 

lICTQqHuRa IIOnOB HHI!B_pco-flmrncT_pOHHOro Tuna If ero OCHOEHble rra_pa

MeTphl III. l{oHcTpyKu;u.fI aToro ucToqHmm 11 Ha3HaqeH11e OTzterrf>lillX 

aneMeHToB npe,11;cTaanemi_ Ha p11c. I. IlpiiHu;urr neffcTElf.fI MCToqmma no

HOB CI!OltlITC.fI R CJIBl{Y!OUleMy. D lfCTO!ffilIR IIOCTyrracT E Heo6XOl{ll'MOM 

KOJiuqecTBC _pa6o_qufi ras. MeJJtny R8TOl{OM {T ~ 25oo0c) H aHOl{OM 3a

l!lliraeTC.fI ra30Ellil pa3.PJII{. IlyqoR UlIRIIOJ.POHa 6oM6a_pmr_pyeT MnmeHb 

(Ha pnc.I !TO HanpaBJI8Hl1D crpeJIKll A),Bh!ClllBa.lI 1'13 MHW8Hl1 npo,11;yKThl 

R,1tepaux peaxnnn.B116nT11e HYKJIH.nhl nponeraDT 11epes nnasuy paspR,lla 11 

BH8,!l;p.1IllTC.II B KaT0,!1;-CTOnop.BHe,11;p8HHh!e aTOUll ,!l;HqJqlyH,11;npyDT K IlOBepx

HOCTl'I If llC!Ta_p.lI!OTC.fI • .uarree, KaK B OClll'iHOM. ra3opa3.PJinHOM 1-ICTO'IHl'IRB, 

IJOCTyIIalOU(,ie I! pa3p.finHY!O K8Mepy aTOMll l!OI!lI3HPY!OTCR; lfOHbl lf3I!JI8Ita

lOTC.fI qe_pe3 3MllCCHOHHY!O 111871b H ycKO_p.lI!OTC.fI no CTporo onpene71BHHOil 

aHepruu, 06ecnequBa10111eii cerra_pau;u!O·HoHoB no ~accoBoMy quc71y Mar

HUTHHM aHa71H3aTO_pOM. 

Ha rre_pEoM aTarre rrccneno:eaHrrn, P. 3Kcne_pnMeHTax no n_poEe_pxe 

scWJeKTl'IBHOCTH u pa3_pema10111eii crroco6HocTl'l l'!CTO'lHnKa If Macc-ccrrapa

TOpa, 6umr rr_poEezteHhl orrui'H co cpaEHJ!TBJif>Ho norrrolE.lrnY'JlHMH npoztYR

TaMu ~eaRu;ufi. Mcrro71b30Eanucb _pazuroaRTUEHHe nsoTolt\,I panoHa 

Z06- 12Rn c nepuonoM norry_pacnana 6orree 5 MUH. 3TiI ll30TOIIH 

IlOJIY'laJil-!Cb rryTeM OCIJiy'leHl-1.II Ml1W8Hll HCTO'IHHKa HOHOD,H3rOTOBnBHHOtt H3 

IlJiaTHHOBOff qJOJII>rH TOJI~HHOtt 5 MKM C npHpO,!l;Hh!M co,11;epxaHneu ll30TOIIOB, 

HOH&1H 160 HJIH 180 c aHeprnea 80-90 MsB B pea.Kl.lHHX 
Pt+ iso- 20s-21a Rn + xn , 
Pt+ 180- 20

7-
212Rn+xn, 

rne x = 4-5. 
PanuoaRTUI!Hlle lI30TOIThl _paztOHa IIpilHUMaJil'ICb Ha aJI!OMlIHl'IBBYIO 
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PHc.I. CxeMaTHqecKHH qepTex HH:eepco-MarHeTpoHHoro HCTOtJHHKa 

HOHOB. I - paSp.!iltHWI KaMepa, 2 - KaTOit (OH xe CTOIIOP rrpo
nyKTOB anepmix _peaKnH!), J - a.Ho~, 4 - MHmeH&, 5 - nepxa
Ten& MHmeHH H aHOzta, 6 - TSIIJIOBlle 8KpaHH, 7 - aneKTpHqeCKHe 
HSOJilITOpll KaTOzta, 8 - arreKTpHqeCKHH H3071lITOP aHona, 
9 - TOKOBlle mmru KaTona, IO - TOKOBWI mHHa BHOzta, II - Tpy6-
Ka rroztaqz rasa, 12 - Tpy6xa rroztaqn BO!tll, 13 - rrpoMe:lltyTo~e 
IIOJIIX)Jme HaKOHetJHHKH, 14 - nonroa aneKTPOMBrHHTa, 
15 - Koprryc HCTO'IHHKB. 
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H7IH MSztHY!O cporr&ry, YRP8II7I8HHY!O Ha npHeMHHKC cerrapaTopa. Ilocrre 
OKOHtJBHHJI o6rryqemm ~m,ra HSErreiarrach H3 npHeMHOii KaMepu, n 

ct-ait-;:"IJ:EHOCTb co6paHHUX U30TOITOE panoHa H WC npOztYRTOE pacrran;a 
H3Mep.!Irrac& CnHHTll7IJI.!IIU!OHHUM O'.-ctJeTtJllltOM. ::f[xperrTHEHOCTh cenapa
nHH orrpen;errJirracb rryTeM conocTaBJICHIDI aitTiIEHOCTH, co6paHHOll Ha 
Ilpk!eMHIJ:Ite, C d. - aKTIJ:BHOCTblO IIPOztYRTOB peaKUHil, Eli6HT!-lX U3 MIJ:
:Jl8Hll B llCTOlJHIJ:K llOHOB. B 8THX 8KcfreplJ:M8HTaX acµpeRTHEHOCTb cena
pamm ll30TOITOB paztOHa B OITUTax Ha nytJKe COCTaE1J:1Ia 40-60% • 

.UruI onpezteneHIDI paspe'lleHIDI rrpneMHaJI cpon&ra paspesanacb 
Ha II0.7IOCKH !JlllPHHOH 3 MM ll ll3Mepanac& CX. -aKTHBHOCTb KaJKztOH rro-
7IOCirn. Ha pnc.2 IIPllEOIUITC.!I OltillI ll3 npHMepo:e ,Pacnpen;enemm CX-aK
TllEHOCTII II30TOITOE paztoHa ff rrpOztYRTOE' llX pacnan;a Ha rrp1ter,nume ce
napaTopa. PaspemeHne Ha nonyEHCOTe ITHROE rrpH•pa66Te Ha nytJI,e 
paEHO :::a:: 500. . 

.UJIII rrponepKH 6HCTpOT!l n;eiicTmm IJ:CTOIJHl1I{a HOHOE /J, 4/ 6UJIH 

rrpoEezteHU OilUT!l no Ha61mn;emno KOJJOTKOl!ll!EYIIU!X H30TOIIOE pan;1m ll 
paztona. Asoronu paztll.!I rro,ryqamm& .rryreM 60M6apn;,1po:e1m ycKopeHH!lMH 
no aHepr1tn 80 MaB noHaMff 12c MHU1e11~ ns 1,5 Mr/ctf 01tncn rrpH-
poztHoro CBHHIJ;a. HaHeceHHOii Ha a1IIDMIIHIJ:8EYIO qJOJihry T07IU{ilHOll 5 MRM, 

E peaKIJ;HJIX 206-208pb + I2c- 213--217Ra + xn , • rn;e x = 3-5. 

Arr&cpa-pacnazt rrpo8::TOE aTnx peaKnH:!i npnEO!tlJ:7I It o6paso:eaHHID H30To
rro:e panoHa ~09- 21 'Rn • .UeT,mTnpOEaHHe O<. -tJaCTHIJ; nponSEO!tlJ:JIOCb . 
c IlOMOU{blO 5i/Au}-rrorrynpoEO!tHIJ:KOBOro neTeKTOpa. ~CTpOTa n;eiicT
ElI.!I 87ICKTpoMarHHTHOro Macc-cenapaTopa HaXO!tlJ:7IaCb no CKOpOCTll H3-
MCH8HH.ff IlOTOKa IlPOztYRTOE JiztepHllX pear,IJ;H:A, R3E7I8KaeM!lX H3 RCTOlJ
HllK8 HOHOB nocrre OKOHtJaHHJI 6oM68p!t1J:pOEKll MllJJ8Hll nytJI{OM ycrwpeH
HHX tJaCTHU. Onrrn HS 8KCil8~HM8HT87IbH!lX KpllBUX II3MCH8HH.!I 8KTREHOC
TR cerrapHpyeMUx aTOMOB 21 ~(Fbc = 8,1 MaB, T1; 2 = 20,5 Mc) rrpezt
CTaErreHa Ha pnc. 3. 

KaK EHitHO, 8KCnepnMeHT87IbH8.ff Kpir:eaJI H3MCH8HH.!I a!{TKEHOCTR 
Ha nprreMHnKe Macc-cenapaTopa npen;cTaBJIITeT co6oii ~aSHOCTb ItEJX 
8KCIIOH8HT, OitHa IJ:3 KOTOpllX OTpaJKaeT HaKOII7I8HRe 2 3Rn E pesyrr&-
Tare IIOCTynnenna pa,11.0Ha H3 HCTOqHHKa nocne BliKnnqeHHR nyqKa UMKRO-
rpoaa, a .11pyraa - pa,11.uorucrnBHHlt pacna,n; 213Rn • 3xcnoHeHT8 · 
HaKOII7I8H/4.!I xapaKTepnsyeTCH :epeMeHeM cnana l =5 MC, a 8KCITOH8H
T8 pazt1J:oaKTHBHoro,pacnazta - nep«onoM nonypacna,11.a T1; 2 ~ 20,5 MC. 

BpeMll" saneplKKK HyR7IliltOB :e llCTOqffUKe IIOHOB MO~eT ,6llTb 
HattzteHo us peileH/4.!I ypaEHCHH.!I ltlf(pl)Y3HH: 
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KJ'I 
omc11em 
MUii 

fO' 

10' 

205 :107 209 2ff 213 fl 

10· ........................ "-'-'-................. ~1..w...1-'-'-ll 

-Tl -60 -1/8 -36 -21/ -12 0 +/2 l<MHJ 

PHc. 2. PacnpeneneHHe cx.-aKTlf.BHOCTli HSOTOITO.E paztoHa Ha 

npneMHHKe Macc-cenapaTopa no npornecT.EliH IO MHH .(o), 

4 qaco.e { □ ) ,I2 qaco.e ( ◊ ) II 35 qaco.e ( 'v) nocne oKoH-

tJaHUJI o~HoqacoBoro npo~ecca cenap~HH - odnyqeHHH (/Jt + 180 ). 
tr!r----'------=---~ 

~ 
" $ 
"" 
"'trft \ l \t5Hc 

~
s 

-:I- L IHaH.an J,2Hc 

w• ....... _.._~_._....__--!--._._..L-J ................. __,_J 

2 't 6 8 tO 12 14 /6 
lloMep.KQHQAQ 

PHc. 3. KpH.eaJI HSMeHeHruI aKTH.EHOCTH 
213Rn Ha npHeMHHKe 

Macc-cenapaTopa. BpeMJI o6ny'IeHruI 3uc,.epeMJI HSMepeHH.JI 

52,2 uc. 

6 

-f=,aijfz -jl[+f (I) 

Snee& C (x,t) - ROHIJ;eHTpao;HJI 1t11rWiYH1tHpyiorri,1x aTOMOE, I( - IWS({J~J!-
IJ;HeHT 1t11(p'pys1rn, A - KoHcTaHTa panvroaKTH.euoro pacnau.a, 

j(x.t) - ITJIOTHOCT& J1CTO'IIIJ1KO.E ItH/NJYHU.llpyrou1ux a'iouo.e: · 

f(x.t)=O np1r o~x~e , o~t~t, ll f(x,t)=O rrpu 

e~x~l ll t-;,-t{ ' ru.e t - M8KCl!M8JII,HaJI rny61rna .EHe!UJe-

HHJI BTOMO.E .E KBTOl(-CTOITOp, L- - TO7I'JllIH8 KBTOU.8-CTOITopa, tr -
npoztOJIJKilTe7!&HOCTI, o6nyqeHruI MH!Ilemr. 

PernaHue ypa1meH11JI (I) 1toJI1JtHo yn;o.eneT.eopJIT& cnenyroutHM rpa

Hll'II!llM If H8'I871&HOMY YC7IOBUJIM! 

-.oagao = vaat}; -11 aJf,t.J =VC/L.t} 
npa t,.. 0 (2); C (X,O") = 0 npu O ~ x ~l (3), rn;e V -
aifipeKTJi.EHBJI CKOPOCTI, npeon;o11OH11JI BTOMOM TIOTeHIJ;lla7!&HOI'O 6ap&epa 

npu u_ecop6U!fU. IlpH MBJIOil .Be7!11'IliHe 8HBPI'lil1 Cop6WI11 (.e U.BHHOM 

cnyqae llHepTHllil raa) aqxpeKTH.EHaJI cKopocT& V .eemma u yc11omre 

(2) np11HlfM88T .EllII; C (at)= C (l,l>. = 0 npll t>O (4). 
PemeHHB ypa.BHBHHII {I)'· YI;Ol!718T.EOpJIKlUl88 JK838HHLU~ rpaH11'I

HOMY (4) Ii H8'I871&HOMY (3) YC71O.Elf.!IM, HMCBT .EllU.! 
· .., f-CosJrneJ.,[ }] [ 1, ) T. x C(x,t-t1} =2/)L Pnt1n l-e~p(-11,,f, exp -lln1t-t1 5tn/ln-z;-, 

n=f /Jin 12 
2ae !ln = ,A +(Tl lf, t >t, • 

IInoTHOCT& noTOKa Bl'OMo.e, 1Ui~PYH .. S11pyro~x qepea nnocKocT& 
:.. Q • j'I. ttJ- -fl iJC(o,t-t,J =-£.lltL 5'" f-Cos7ii'le/t, 

X - , PBEHB. 1a - f - iJx l fi;°f I\ n x 

•[1-expf /In f,J]·exp[~!\n (U,j 
I - nm 

a OTHo:neHHe j(L, t-t,) I j(at-tJ nporropU!!oHan&HO ( IL) , rn;e 

m 7 I. Ha116011ec Men;11eHHO MeHJieTCJI I<OMilOHBHTa j(o, t-t,) 
npu n =I. 8Ta KOMIJOHeHTB orrpeu.eliffeTCR 11, = ii +(fi/4)2Jl ' 
38.EllCJIUIBil OT TIOJIHOH TOJIIJlllHll 1'8TO!l8-CTOnopa • l{QMIJOHeHTa ) (o, t-t,) , 
KOTOpaH COOTBeTCTByeT n~-el 'HaHdonee HHTeHCHBHa B Ha'Il)Jl&Hhlll 

· · T2 
J.!OJ.!eHT Bpe11em1 ( t:::t,) • l{OHCTaHTa 3TOll KOJ.!IIOHeHTlll'7:il+(e):a, 
OHa 38.EliCl1T OT rny6llHll .EHGIJJl8Hl11i: 8TOMO.E .E RBTOil;-CTOIIOp, 

BperMI U.l!qlpJ31UI EH81JJl6HHhlX 8TOI-.IOE .E ItaTO!le-CTOnope n;o liX. 

aMHCCin! HerrocpeU.CT.EBIIHO CE.H38HO C /\ , 8 TOqHee, C ¾ =1\-.il , 
8TO EpeMlI MOiKHO HaJ,iTH l!3 COTIOCT8.E71CII::JI Il71OTHOCTl1 IJOTOKB .EHB[(

peHHllX aTOMO.E lit C pa.EHO.EeCHllM con;ep1KamrnIA [(Jiip.iJYHil;ilpyro11111x 
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aTOJ.IOB B Itarone-cronope IIPll OTCYTCTEIUI PBUllOBKTHBHOro pacnana 

(). =O) • Ha raKoro conocraBneuim cpenuee Bperm wiiWJyanH 
17, lJ • 

[=/If Jc(x,t)dx ~.Ji2J.d • 7 2 

Ha peaym,raro.E npo:ee nemru:x: OIIHTOB Ad =f!Jll.-= I66c -;,I. 

IIonyqeumm Ee/Il!q,rna ild 61:llIB HCITO/Ib30E8H8 UJlfI oneHKf! Koaqxpm:ni

eHTB IU$J?y3HH .n. MaKCHManoHaJI rny61rna EHenpeH~ 213Rn cocraEJIII

eT ~ 3.ro-5cM. 3ro naer UlIJI IU!iW>Y3HH panoua E KpHcranm1qecRoft 

pe:rreme TBHTai'Ia rrpu reMITeparype~2500°C .n::: I,5.IO-Bc~/c. 

C ITOMOUlblO 3MCHAIITM ( 3i'ICKTPOM8rHllTHl:lit Macc-cenaparop 

ua nyqrrn T.fIJK8llliX llOHOE) C HCTOqHHROM lIOHOE llHEepco-MarHeTpOIIHO

ro TUIIB rrpoEOUIIi'IHCb OIIl:lTl:l no I'!UCH'.::'llqllIBBI.Um H I'!CCJI8UOE8Hlll0 Ol -pac

nana !130TOITOB EHCMyra C MBCCOEl:lMH qncnarm A = I92•I97 151. n 
8THX HCC/IeUOEBHIIJIX ll30TOIIH EUCM.VTB IIO/Iyqa/IHCb E peBK!ll!.fIX 

I8ITa + 2w~ = DL- 20I-x+x, rne X = 4f9, Il RaqecTBC MHJJ8HH llC

II07Ib30BaJI8Cb TaHTMOBaa ~on&ra (3 MKu),a Ta.Kli:e cau cronop,Haro

TOBllemruii ll3 /IllCTOBOro T8IIT87I8 TO/IUllfHOH 0,2 MM. 3ueprlm HOHOB 
20Ne , <ior,16apn11pyrornax M1rneu&, cocraE7!ff7Ia 200 :,iaB. 

Ha npner.rnyro rrnocRocr1, Macc-cenaparopa onuoBpeueuuo rro:... 

cryrramr HOHl:l c MBCCOEl:lMI'! qnc7I8MH B l!HTep.Eane rno.210. B Kaqecr

Be perrep!illX Mace llCII07Ib30E87IllCb rry<mll PUH033J..,:l(!illX .ll'.OHOE _ 

Ta+(A = I8I) ll ORIWll T8HT87I8 (A =197). TOK llOHOB T8HT87I8 El:lEOUlllI

CJI HB H8IIOUEJl:mIIii ll3Mepurem,H11:ii 30HU (¢=I MM), a II07IOlK8Hil8 nereK

Topa ua Macce I97 (T"ao+) rrpnHHManoc& sa roqKy orcqera KooprurnaTl:l. 

IlepcMeuiemrn nereKropa ll orcqer 1mopnuuaTl:l ero rronoJKeHHJI rro OTHO

mettnD K uapKHPYDmHM HOHHl:lM nyqKru{ npOH3BOAH7IHCb AllCTaIIUHOHHO, 683 

Hapymeuna BaKyyua B uacc-cenaparope. , 

IlonyqeHH11e E 3Kcrrepl!M8HT8X PYMMapH11e pe3J7IbT8Tl:l no 

aHeprnHo(-qaCTHU H nepHOAaM nonypacna,na, a TaKllte HA8HTH~HKanHH 

IIPOAYKTOB perucuua npHB8A8Hl:l B Ta67IHU8 I. 

IIneHTllqJllitaI:U1ll H867IIOUB8Ml:lX oc-aRTllEHillC JIUep RBK ll30TOIIOB 

BllCMyra OCHOBl:lB87I8Cb Ha cne~IOUllfX o6CTOJIT8llbCT.Eax: 

. a) IIPll o6nytJel!llll IB.J.ra llOHBMll 20!¼> B pe3J7IbT8Te peaKnnii 

IIOlIHOro ll HeITOlIHON C/IHRHRR .60M6apIU1PYIDUle:ii 'IBCT!Ul)J c JIZUJOM MlI

TI8Hll Morrrll o6pa30EH.E8TbCJI TOITbKO Heiirpouone~l!UllTHl:le ll30TOlll:l 

EllCMyTa, CilllHUB, rairnHJI ll 3ll8M8HTOB C MeHbUlllM l ; 
6) panuoaKTllEHl:le CEOHCTBa 1I30TOIIOB CEllHnB ll ZUJyrl!X 

3/IeMeHTOE c MBCCOEl:lMll 'Il!C[B,Mll A = 192•197 :e TOii Mepe, E KBROii 

OHll ll3B8CTHil, ue COEnanatoT C PBIU!OBRTllEHl:lMll CEOllCTBBMll Ha6nrona-
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Ta6 7Ill!l8 I. 

A- E()( M:1B TI/2 
II nenr llqlmcarum 

I92 6,09±0,02 -'--'"'Bi 

I93 5,95±0,02 62±IO c I93BL 

I93 6,50±0,02 3,15±0,35 C I93~l 

194 5,67::t;:0,02 62±8 C I94 BL 

I95 5,48,±0,02 4_±0,3Ml!H. I95 BL 

I95 6,I5:t0,02 80±5 C 195mBi 

I97 5,8It0,02 9,5±0,5 Ml-lit. I97 BL 

eMHX d. -nsnyqare:reil • .ll7Iff uens:eecruoro .fIZUJa 193Pb olKl!naeMBJI na 

aKcrparro7lf!nun saRoHoMepuocreil cx-pacrrana _ :meprHJI CX-tJacruu ue 

nomKHa rrpeBl:lcll8Tb 5 MaB. 'ITO cyuiecTE8HHO· OTlIHtJaeTC.fI OT 3H8'I8Hl1ll 

5,95 ll 6,50, uafineHHHx U7Iff cx-1rnnyqaTcneii·c A= I93. 

IIneurmpnKanuJI HeKoropHX c<. -rrepexonoE ll3 Meracra6:rn&HHX 

cocroJIHllii .a:nep cnenaHa ua ocHoEaI,,rn aKcrrepm.,euran&uoro orrpene-

. 7I8Hl!JI MBCCOEoro 'Il1C/I8 A ll COIIOCT8B[8HU:.fl'. 3Haqeunii auepririi ucrryc

KaeMhlX ex. -qacr11n. 

HcTO'IHllK l!OHOB llHEepco-MaruerpoHHoro TJma l!M88T xopO'.Illle 

rrapaMeTpH npll pa6oTe C TS!llt87Il:lMH,cpaEHHT87IbHO rrcrKo lICTJ'IUMI! 

3[CM8HT8Mll, T8Kl!Ml1 KBR pan;ull, <~paur.ulfi, panou, ECTaT, IIO/IOHHH, 

CE!1Heu, T87I7IllH. 3:pifleKT11BHOCTb cerrapannu palU!OBRTllllH11X H30TOIIOE 

3Tl!X arreMCHTOB E CO'I8T8Hllll C BHCOKOil 6HCTpOTOii neiiCTElfJI COCTBB-

7lf!8T necJITKll npOil8HTOil, OnuaKO atiipeKTrTEHOCTb 3TOro HCTO'IHIU-:a 

CJll1eCTE8HHO Hll:ite Il;JJJI nerm1x 3ll8M8HTOE, HM8tlll!HX EUCOKHO ITOT8HWI

alll:l 110HasannH. TaK, Harrpm.re.p, n)IJI aproua ir ueoHa, rroreuu;irn7lll 

llOHl!38I.U111 KOTOpl:lX pa.EHil COOTEGTCTBGHHO 15,8 I! 2I,6 Il, acWieKTlIE

HOCTb COCT8E7lf!8T 3,0 II 0,2%~ 
3.MleitTirEHOCTb l!CTO'IHHKB · l!H.Eepco-Marnerponuoro Tl!II8 OR838-

7I8Cb uenocrarotJHoii Ullll nccnenoEau~m iioEHX nerrrnx ue:i1rpouoo6ora

UleHH11x HJKminon, o6paayroUllfXCJI B peaKnnJIX rmorouyrrnmrnoro o6Mena 

rron neiicTEUeM ycKopemrux TJilKelllix 110HOE ueoua 11 aproua. B cBJisu 

C _3TllM 61:llla H8'!8T8 paspa60TR8 HO:eoro UCTO'Il!llKa IIOHOB, CIIOC06HO-
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ro 06ecrrctJuTb 00/Ii}e .EllCOKJIO aqxpeRT!1EHOCTb ll0Hli3arum 3TllX aneMeH

TOI!. 
' 

Ilpn paspa60T1w HOEoro ncTo•mmrn rrpcncTaEIDIJioch uenecoo6pas-

HUM o6ecrre'll!Tb E OnttOii KOHCTpym:um EllCOHJlO UHTeHCHEHOCTb paapl'I,l(a, 

Xal)m:TepHylO nlifl llCTO'IHUKOP. C nJrOEllM p::rn_prno1v1 Elt07Ib uarHl1TH01'0 

lIOJIJI, U O'lllCTI{J lIOECpXHOCTU pasj:JJinttoii HaMepll il CTorropa 38 C'l8T 

llOIIHOil 6oMl'.5apnupoEI{ll rronoelno TOMY. H8H 3TO llMBCT MCCTO E UCTO'l

H!fKG !1HE8,PCO-l.18r'HCTpOimoro Trma. 

l3 tJeTP.cpTon rnaEe nuccepTaurm naeTCJI ROHCTpymum ucTo'll!u

Ra l10HOE C rasoEUM pa3p!IltOM EnOJib M8r'HllTHOro lIOIIJI I1 lipllEOIIHTCJI 

ero OCHOEIUlC rrapaMCTpU. 3TOT llCTO'IHllK l10HO"J cxeM8Tll'ICCl{II 1rno6pa

llCCH Ha puc. 4, rne naH ero rrpono7ll>Hllil pas_pcs. OH rrpcncTaEJifieT 

co6oii HCTO'liH!K rasopasPJiruroro Tarra c .r.urnmrrwntJecrmM aHono111, rro

MGl!lCHimM EHyTpil paspn:nttoii KaMepu, KOTopan: HBXOD;r1TCJI rron lIOTCHUH8-

7IOIA I,aTona. l{aTon (EOJib<~paMOE8JI HllTb ·fiaRaJill'E8HWI) p83M8t!ICH EHY~-
pll aHoni/6 , 71. ·>----

Pasncnerme ropHtJero 061,e1Aa paspn:ntto:ii rmMepu ncTO'IHHRa no

HOE n OXJialKnaerAO:ii MU'.llCHll TOI!IC0'.1 /I-2 MKM, Ta/, rrpormnacMofi nJIJI 

rrpODyHTOE n:ncpmrx peaI{Ullti TyrorrJiaEROti (~07Ibr'Oii, HOTOpaJI HMeeT 7 

Te1,mepaTypy, 67Il'!3KYIO K TCMIJcpaTypc CT8HO!{ pa3p!InHOll KaMepu, Il03EO

IDICT l1Cil07Ib30EaTb E Ka'ICCTE8 Ml'IJ18Hl'I p837I!I'IHIIC XIIMll'l8CKl18 37ICMCH

Tll l1 liX coenrmeHUJI C HU3KOii TeMrrepaTypoil lI7I8E7ICHUJI, 8 T810itC npe

noTEpaT!1Tb copelunro TPYnHOIIBTY'lllX IlpODyl{TOE peanunii Ha ITOEepxuoc

ru xononttoil Mirnerrn /IJ/~ 
B ceprm ll3MepeH!1ii 6ll7I8 orrpeneneHa aifipCKTlllJHOCTb llCTO'IHl1-

rm llOHOIJ nIDI M8HpOI<OJI!1'l8CTE pa6oqero rasa, lJ IC8'l8CT1Je KOToporo 

!iCil07Ib30EaJI!1Cb HCOH, aproH, KPillITOH, H l{CC!IOH. lilaRClIM87IbHaJI arp:peR

Tl11JHOCTb llO!Ill3aUl'll1 ltlifl H80H8 ff aproHa cocTaElif!CT 4 l'I I5%. J{JIJI 

6onee TJIJ!tCJillX S7I8M8HTOIJ OHa CYl!lCCTIJCHHO .EllJIC. 

OrrpeneneHrre EpCMCHII saneplKKI'! HJKJil'lltOE lJ !1CTO'IHl'IR8 lIPOl'l3-

EO nHJIOCb lt/Il! qJTOpa no HaKOIIJiemrn l'I pacrra~ Ha rrpUCMHl'IIW Macc-

cerrapaTopa 21F, o6pasytol!lilXCJI E pear,nnu NB - p = 21F 191. 
13 R8'ICCTEC 1.1:rnieun UClIOJib30EaJiaCb TaIIT87IOP.8JI /poJibra TOJI

l!ll!HOIO I4 MI{M, ycTaHOE7I8HHaJI EO EXOICHOM 01me paspJintton ICarAJpll. 

HoHll 22M, !IMCJIH :meprirn IBO Uail. ~rrpueM cerrapupyer.rux uoHOE ocy-

111ecTBJIHJICJI rrn TOlli{yIO (IO MHM) 87IKF.UIH!18BY!O <1)07Ibr'Y, ROTopaJI H8RJie

UIJ8Jiacb Ha aJiroMmI!rnEllii nncK C OTEepCTruI!Al!; H:mocpencTECHHO 38 

OTEElPCTlICU E ztllCI{e rrocne .70 MKM aJilOMl'IHl!CEOli qiom,ru, oTneIDITallCii 
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PHC. 4. CxeM8TlI'I8CRl'li! qepTClK llCTO'IHIIK8 UOHOE. 

I - MOJil16neHOEHil Roprry6' 2 - Ul17IIIHI:ij)l!'ICCitaJI pa3p.HICHaJI RaMepa 

US JI11CTOEOC'O T8HT81i8 TOJil!ll'IHOii 0,2 MM, 3 - 3Ml1CCl!O!llilliI \!1Cllb, 

4 - TOHIC8JI 1JH8:IJHJIJI Ml'll!ICHb, 5 - P.XonHoe OKHO ltlifI EEOna rrpoeyr:-. 

TOE JinepHllX peaICUHil, 38KphlTOe ¢on1,ro~ (I-2 MKM,Ta), 6 - ~epllCa

TCJib Ml1!!1CHII, 8 - anon, 9 - ipoJibqlp8!1lOEllii ICaTon, IO - U307IfITOP 

HaTona u auona (BNC ), II - rraTpyc5oK n)IJI rronatJJI rasa. 

EaKJYMHllii 061,eM rrpner,nnma Macc-cerrapaTopa OT aTMoci[lcpu, pac

rronarancn: CUHHTIIIIIIflll;I:IO!IHhlW j3 -C'l8T'IHK. Ifamym,cll co C'ICTqmrn 

IIOC ne YCl17ICHlUI ll I{\ICitpm,muawr:r ITOIJ;aEaJIJ1Cb Ha Epe1,1enuoH l.ll!Or'O

·muaJibHllU anam13aTop. 

DpeMlI o6nyqemm mrnemr u aHamrs rro 1:peMeim H8KOITJicmm 

u pacrrana j3 -aRTUEHOCTll Ha rrpuer,rnmrn Macc-cerrapaTopa sana1Ja

mrc1, Tam11.1 o6pasoM, 'ITO RalK~il pas rrepen Ha'IaJioM v1 rrocne 

OKOH'l8HHJI o6nyqemill nllCICOllllU 1Ipl1CMH!IK (sa 0,I8c) ITOEOp8'IIIBa7I

CJI E HOEJ[() IT03!1UHlO. 3TllM o6ecrretJHE87IOCb H8ROII7ICHHC cerrapnpy

er.lllX HJ!rn!1no:r. Ha 'll'ICTyro ITOECPXHOCTb .E RalKnoM urmne H3Mepemtii. 

Ha puc.5 rrpencTaIJJICHll pesynbTaTll OIJ;Horo II3 nsuepeHHii 

HaRonneHUJI n pacrrana 21F Ha rrpl'!eMHHKC Macc-cerrapaTopa. Terme

paTypa pa3pJinttOi1 ImMeplI llCTO'IHllR8 E STllX !13MepeH!IJIX p8EHH7I8Cb 
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T ~ 2300°1{. 

Kp11EaJI HaKorrliemm 11 pacnana 21 F noclie :emrn!Oqemm: nyqKa 

60M6apn11pyKJm.ax qacTtm; (KaHa/Ibl Jl'tl& 39+128) npencTa:erureT coooii paa

HOCTb n:eyx 3I(CIIOH8HT, o~rn l13 KOTOJJl1X onpene~rnTC.!I IIOCTOJIHHOM 

panaoartTirnHoro pacrrana .ii , a lijlyrrur - rrocTOJIHHoii /\ , aa:e11c11-

meii OT :epeMeirn aanepll!Im r . Ilp1IM11Ml1 JillHIDIMl1 Ha p11c. 5 naHII coc

T8E7.llIIOOlll8 3ItCIIOH8H'I'll, IIOlIY'I8!IHlle pa3JIOlK8Hl18M 8KC1Iep11MeHT8JibHOii . 

KPllEOH c yqeTOM ~OHS. BTopaJI 8KCITOHeHT8 naeT r = 2,4 c. 

3H8'lCHlW C[" rrp!I OOJiy'leH11lI Il;HKJIOTpOHHHM IIY'IKOM MOlKHC r;.:my

'lllTo ll3 OTHO:U8H!IJI 'Il1CJI8 OTC'I8TOE Ar E ROHu;e 007IJ'l8H!IJI K 'Il1CJIY 

,,.. ·-· . ' (J ~ . "' '11. . .'I' If""' 
A, 

A, ,,. 

i 
( 
! <lb,, 

D ... ,.. ,, , .. , 
a r2l'lt!Jd/,860U8fa101'1J --M 

PHO. 5. H8KOII7I8Hl'l8 ll pacrran HyrrnMitOE 21FHa np1rnMmme Macc-ce

r.npa'.1.'0pa. B MOM8HTU Epeuemr, OTEeqakXI!U8 K8H87IY li l OCYlJl8CTE7.llI

JIOCb EKJI!OqeHMe rry<IKa u;mrnoTpoHa •. K8HBJI.Y JE 38 - .EllKJIB'.l'I8HlI8 

IIY'IKB IWKJIOTpOH8 ll !IOEO,POT I{lWK8 !Ipll8MHMKB, ItaHBJIY Ji 128 -

!IOEO.POT ItlICI{B rrp:rnMH1rna. Ilomme 'IMC/IO u;l1!(JIOE 50. 

OTC'l8TOE Az, IIOJiy'IeHHOMY_ rryTeM 8I,:CTpanoJIJlu;l1n KPllEOii H8.I'.OIIJleH!UI 

ll pacrrana K Konu;y .oonyqemm: (cM. p~c.5). PacqeT naer: 

/, . I\ [{-eXP (-A { acS,}) 
A1/A2= J.[f-exp(-llt0<51tJ]-f • _ (6) 

3,lleCi, t o6fi ,llJIHT8JII,HOCTb 06JlytieHH.fl. COOTHOlil8Hlle. ( 6} H H8~lt~H'.'" 

Hoe anaqeHMe Arf A2 It7.llI pacCMBTPHE88MOro crryqaJI .ItBB'.lT t .. =O, 7 c. 

PeayJibT8Tll H3MepeHHJl :epeMeHH 38!t8PJKKlI HYKJIMitOE ~Topa .E 

MCTO'IHHKe llOHOE II.PH p837Ill1JHIIX s1;a~eH!IJIX TeMIIepaTypu c~eHOK ,.tJB3-

12 ' 

I 

p.fl,llHOll Kauepu IIOKB.38.JIH,tiTO,KOr,lla uameHI, H CTOIIOp 06JIY'l8.DTCH Il;HKJIO

TpOHH!ill nytiKou, npe,.rn 38,l(eplltKH HYKJIH,llOB B HCTO'IHHKe npH6JIH3HTeJlbHO 

B TpH paaa KOpotie. 3TO pa3JIHtiHe B 6HCTpore ,lleilCTBH.fl HCTO'!Hl!Ka 

He 06~.flCH.fleTC.fl era ,llOIIOJIHHT8JILHHM HarpeBOM nytiKOM HOHOB 
22Ne , rrocKorrbKY MOlllHOCTb ny<IKa cocTa:eJif!eT 4% oT rronnoni1Moii 

MOatHOCTU uarpe:ea UCTO'IHl!K8. I3cpOJITHee ncero, EmIHHlrn II,lfl(JIOTpOIDIO

ro nytIKa Ha CKOpOCTI, EHXO!t8 HyrmifltOE ua· UCToqmma rrpO.f!rJI.!ICTCJI 

RSI< pesy:-n,TaT pan,Iau;110HHoro :eosneiicTEM 6oM6aprnrpyKJ!lUIX qacrnu; 

Ha Mlf~0HI, lI CTOIIOp. 

PaspaOOT8HHlift l!CTO'IdlfK UOHOE OHJI lfCIIOJioBOE8H E arrnrre~llmm

rax !IO l!CC7I8ltOB8Hl!B'.l pa!tl!OaKTlfEHHX CEOllCTE HOEUX uyrrnHttOE 
5Ne 

n 41cr, lI3 Koropwc rrep:eun mleeT rrepnon; nonypacnana T1;~0,G42 c, 

A T8K!Ke E 8KCIIepAMeHT8X !IO lfCCJieno:eamm CX8Mli pacnan;a ,.,
2 F • 

OcHOEHHC pe3yJioT8TLI nncccpT8II,IIII: 

l. PacCMOTpeHli OCHOEHHe Konu;erru;11r,r, onpenen:n:IOiljJW :eu6op T'1IT8 

ll KOHCTpJKII,liB'.l lIOHHoro l'!CTO'lHl!R8 Macc-cerrapaTopa H8 ITY<Jlte u;mrno

TPOH8 TJIJKCJillX l!OHOE. 

2. C03!{8HH !{Ea OLICTponettcTEYKXU!fX lfCTO:IBHita UOHOE rasopa3pJin;

HOro Trma. IIpettJIOJKeHO U OCYlJl8CTBJI8HO HCCROJII,_RO EflpH8HTOP. U3Mepe

HUll nx OCHOEHHX rrapaMeTpOE. llpoP.e!{CHll l!CCJIC!tOP3HH.fI pa3pC11CHlm:, 

aqipeRTl!EHOCTI! cerrapau;mI rr OHCTPOTU n;cilCTEllfl 31.!CI!AII'l'U. 
3.IloKa3aHO, '!TO uacc-cenapaTOp C HCTO'IHHKOM HOHOB HHBepco

MarHeTpOHHOro THIIa MOEeT 3tpql8KTHBHO np11MeH.flTI,C.fl AJl.fl pa3,ll848HH.fl 

npO,llYKTOB .fl,llepHHX peaKqna,11ueD~IDC yuepeHHHR IIOTeH~HM HOHH38.UHH 11 

06Jl8,l(a.Il~HX Cpa.BHHT8JII,HO xopomen JleTytieCTLD.OIIHT pa60TH C 3Tl!M HC

TO'IHHKOU nogJIYJ[HJI OCHOBOll AJl.fl C03,lla.Hl!.fl 60Jiee COBepmeHHOro YiCTO'IHHKa 

l!OHOE C ra30EllM paspanoM EitOJib r.mrHl1THOro IIOJI.!I lI O'llfCTKOil pas

p.!IItHOil KaMepH nyTeM 6oM6apn,Ipo:errn ce rro:eepXHOCTH l!OH8Mlf JIJI83Mll 

pasp11na. 

. 4. 3Kcrrepm.18HTli ITO l!CCJieno:eamrro :emm:HUJI IIY'IK8 u;11KJIOTpOHa 

Ha OliCTpory n;ei1cTEl11I l!CTO'lHl!K8 l!OHOE ITOKa3am1, 'ITO 38 C'leT OOM-

6apnupoEKl! CTO!IOpa lI Ml!:lieHlI ycttopeHHHMl'! lfOHaMl! 
22Af c aneprueil 

180 MaB .lI ffi!TeHCl!EHOCTE,B'.J 2,5 MKA, OllCTpOT8 neilcTElfJl .E03pacTaeT 

:e 2,5 - 3 pasa. 

5. Macc-cenapaTop c 3TIDA l!CTO'IHl!KOM HOHOE MOJKeT c ycnexor.1 

ncrroJibSoBaToCJI tt7.llI pasnenemm rro Macce, rrneHTl!WllKau;11H rr uccJie

no:eaHlrn pa!tl!08KTHEHHX c:eoiicTE npOeyKTOE 11nepHHX peam.u1il E :u~po

KOM nzaIIB30He 2 • 
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PesyJIE>Ta_TH . ,lllfCCepT~Hll dwrn ,llOJIOlK8HH. Ha M8llC,llY

Hapo,llHOA KOH~epeH~lflf no Macc-cneKTpOCKOillflf B KHOTO .B 

1970 ron.v / 3/, npencTaEneHH Ha BTopo:ii BcecoroHofi IWH(l)epeHU;iin no 
Macc-cneRTpoMeTpirn E Jiemrnrpane E 1974 ron.v /IO/ II ony6rrmtoEairu 
B padoTax /I-6 , 91. KOHCTpyKIU1H paspadoTaHIUlX lfCTOtfHlfKOB l10HOB 

381JllfQ8Ha aBTOpCKlfMil CBlf,ll8T8JIE,CTBa.Mll / 7 ,B/ 

Qm1coK padoT. nome,numx B ,n11ccepTaymi 

l, H,lf.TapaHTlUI, A.B • .Il:eMhiIHO.B, H.C.HEaHo.e, A.II.Ka6atJoHKo, A.3., 
37.J EHn,4, 304, .. 1969, 

2. II. H. TapaHTl1H, A.B.).\eME>.flIIOB,l!, c. liBaHOB, A.ll.I{adatreHKO, 

IIpenp11HT o:mm, PIJ-41.XiI,Jlydna, 1968. 

'3, N.I,'l'arantin, A,P,Kabachenko, A .. V,Demyan.ov, N,S,Ivanov. 

Proc. 01· the Int. Conf. on Mass Spectroscopy, Kyoto,p,548 11970. 

4. H.11.TapaHTiIH, A.II.I{a6atJeHKo, A.B • .ILeMI,mIOE, A.3., _gz, mm.4, 
432, 1969. 

5. H.II.TapaHTilH, A.II.Ka6atJemm, A,B.,ILeMI,Jil!OE. a.~., I2, EIIn.3, 
455, I970" 

6, H.C.11.eaim.e, A.II.I{a6atJeHim, H.B.KysHeuoE, H.H.TapaHTIIH, 
IIperrpllHT omrn:, PI3-9645, l(y6ua, 1976 ~ 

7. H.C.I1.eauo.e, A.II,I{a6atJoHRo, I1.B.Ky3lrnIIOE, H.H.TapaHTHH. 
AETopCime CErtneTeJibCTEO 1& 453752. 

EDJIJI. 0llII0T3, 1974, ~IJ6, c. II9. 

8. H.C.I1EanoE, A.II.I{a6atJeHRO, I1.B.I{ysueuoE, H.I1.TapaHTIDI. 
AETopCiwe c:e11:neTe1IbCTEO J~ 466575. 

faurn. ·011II0T3, I975, ~I3, c. 124. 
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9. A.II.Ka6atJ8,:r:o, n.B.ICysneuoE, lliI reu Cy, II.II. TapaHTmr. 
IIpea;,mT 0RRH,PI3-9646, I976, 

IO. A.II.Ka6aqemm, 11.B.ICyaneuoE, H.H.TapauT1m. TesHcLI norrn. 
BTopon I3cecomHofi Kou:J.iep. no 1.mcc-cneKTpocKon11i1, Jiemrnrpan, 
1974, "HaYKa", cTp.240, I974. 
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