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P A3JlE]IEH:IIE 1!30TOIIOB PEJ(KilX 3EilEJil, C llOIIOIIII>D 3~EKTPOIW'HilTHOrO 
CEITAP4TOP! H30TOITOB 

B.!yx, l.Uoaqxa, D.llowopcxn 

Pa3Aeneaxe xaoronDB npoBe)teao c nowo~m snexrpowarBHraoro cenapaTopa c 90° waraxT

aoR nmsoR H AYrOBHK HCTO~OK HOBOB, P~yc TpaexropHH HOBOB B K8rBHTHOK none !60 CH, 

qro DpH AHCTaBUHH zcroqanxa HOBOB, a TSIXB ltOnAB!tTOpa OT rpaaan nona, paaaOR PaAlYCY 

!tpHBil3BU, rapaBTHpOBMO AHCnepcHD AAH HOBOB CBHBUa 8 Jll( II p63pemaJllllym cnocOCIBOCU OltOJIO 

!000. Hoau cenapl!pOBaBBOro OJ!eKeHTa C03)taBanHC& B HCTOqBH!te C lJTOBUK pa3pHAOK C BaXaJIH

BaeKHK ltatOAOK H 118rBHTIIWI DOJIBII, Dapauenaull Banpaa.lleiiiiD P63PHAS. 3JieKeBnt UH TPYABO

HCnapa~He HX coe~e11aa 11ornn ClwT& BBeAeau B HcroqaaK c nowom&D m.IIDSa Ilea aapymeaxa 

Baxyyxa B 8.1I1IapaType. Paa)teJieBBUe 113oronu coelnp8.1111c& aa roaKHX a.DlllHBHeaux ~nrax ,noKe

meBBux B nonOXBBIIH KOX48ltTOpa, nepeA ¢nmopeCUHPYDmHII S!tpaBOII, KOtOpHR )taBM B03110XB0Ct& 

BaCIJID)taT& IISCCOBHe CDBICtpH. leTaJI&BOe ODHCaBHB annapaTypH IIOXBO BaRTH B Dp8)tBapHT8n&BOJl 

cooelmeaan o Koacrpyxnna cenapaTopa (I), a raxxe B cTarbe, rAe Aeranbao onncaaa nocrpoRxa 
cenaparopaC2). 

rrocJie sanycxa cenaparopa nonyqeao P63ABJ!eaxe H30TonoB r63oaux 3JI~KearoB, B ocoelea

HOCTH naepTaux raaoB. rronyqeau xopom~~e pesy.II&Tant Taxxe np11 p63Ae.lleaxz H30TODOB caxana 

II TaJIJIHB H3 X.I!OpHAOB STHX 3JieKeHtOB. H3 3THX COeAHBBBHR 11U noJiyqaJIH HOBHUB TORR Ot He

CltOJ!&ltHX )t8CBTKOB )tO !00 IlKS.· qroelu nonyqnr& OnTHIIBnHUe ycnOBHB paCIOTH HCTOQBHlta HOBOB 

BBJtO CIUJIO nOA,lepxzBar& neQ& HCtOQH'Illta DpH CpaBazren&BO BBBUCOKOII rexneparype (AJ!B P b Ct 
2 

oxono 750°C, a AJ!ll re c e eme aue, npxCIJIH3zrenao 500°c). 
qroelu DOJyQHr~ HOHBUe rO!tll 3JieK8BtOB pe)tltHX 3e11en, BBJtO CIUHO DOBUCHT& tellnepaTy

py HCDapammeR nBQltH H HOBBOrO HCIOQBHXa )tO 900°C. C 3rOll nenbD CluJ nocrpOeH HOBUl! HCTOq

BHK weBbmero oel~e11a H c yaenxqeaaoR xomaocTbD neqKH. KaKepa pa3pa)ta cocroxr H3 xaapnesoro 

UHAHH)tpa C pacDO!OXeBBUK BByrpn JlOJ!HCl)teBOBUII aBO,lOK. OCl~eK paspB)ta orpaazqea SJ!eltrpO~OK, 

H3rOTOB!eHIIWI H3 aep~~:aae~ell cTann, c onepcrzell ~ = 2,5 Jll( .lAB AH(jxily3HH nOJIOXHTenmx 

HOBOB B BaDpaB.IIeBHH YCKOpfiDmHX 3JieltTpO)tOB. 

rronuTKH noxyqeuaa HOBOB H3 OKHceR peAKHX seMen& ae .laJIH nonoxnTen»aux pe3yn&raTOB 

H3-3a BH3KOrO )taBJI8BIIB HX napOB. !HMl/13 ljlH3HQeCKHX CBOI!CrB COe,ll;l!HeBHR pe)tltHX Sellen·, (3 , 4) 

a raxxe ODUTH )qlyrHX aaropoB(S-8) yxaauBIIIlt aa ro, uo aaal:!oJiee npUOABUKH B nusx cena

panxn KOryT CIUT& ClesBOAHUe X.I!OpHCIUe COeAHHeBHB 3THX sneKeBtOB (CII.IaCIJIHny (). 
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Te.ll.nnta I 

TeMnepa:rypa EKneaza npx a:rMoc~epaox AaBJieHKB-X :rexnepa:rypa,npx xo:ropol AaBleHBe 

aac~eaBHX napoB 2 xx H~ AJIB XJIOpHCTHX COeAXBBHBI aexo:ropHX 319M9BTOB pe,o:xx 39XeJII>. 

IKKBqecxo e 
coe~eBIIe 

TeMnepa:rypa XKne
BBB npB a:rXOC~Jl:o 
HOM AaBJI9KBK (DC) 

Texnepa:rypa, npH 
xo:ropoll AaBJieaxe 
aac~eRHHX napoa 
2 XX H9 (DC) 

E-tCt 3 

1500 

950 

E IL ct 2 Euce 3 

pacna- pecua-
Aae:rca Aae:rca 

!310 940 

Gclct3 Hoce 3 LII.Ct 3 

1580 I5IO 1480 

980 950 950 

Be3BO~e XJIOpKCTH8 COeAKB9BHR: XJIOpBC:rHI 3pc5BI, XJIOpHCTHll Cllllapzll, XJIOpKCTHII 

rOJII>XKII t XJIOpltCTHII Tj'JIJIIIII, XJIOpKC:rHII JID:renxll 13rOTOBJIJIJITCB 13 On cell yDOKBRytHX X!DIJl

qecxzx 3JieMeB:rOB ny:reK pac:rBOpeHHll BX B COJIBHOII XKCJIO:re H UOCJie~ero ynepBBaHKH B 

a:rMOC~pe XJIOpBc:roro BOAOPOAa K llllKKaEa1 B03RBE~KX npB pasJIOJ:eRKK XJIOpiiiCTOrO llllKO-

HKJI (9,IO) •. Annapa:rypa, npKXeaeaaaa AJill a:roll ueJIB, ClHJia oqem. npoc:ra x coc:roBJia·xs npo

Clzpxz, BaDOJIBBHHOII XJIOpKCTHK aKKOBHeK, coe~eHHOII C llBXKHApBqeCEBK xoa:relaepox, COA9P

Z~BK ~ap~OpOBHll :rareJII> C XXOpzpyeKHK Be~eCTBOK. 

BHJIO npoaeAeao a1ez:rpoxarax:raoe paaAeJeaze c:raelBJII>HHX aao:ronoa apelza K noJiyqeaa 

BHcoxaa paapemam~aa cnocoelaoc:rl> npx BOBHHX :roxax nopaAJta KXa. BHJIB noJyqeHH :rax:~:e :raxxe 

J:S TOXK AJ!B rOJII>KKH R Tj'JIJIKB npB :reMnepa:rype BC:roqaaza OXOJIO 900°C. 3TB TOXIII ClHJIB OAaa

EO B H9CXOJII>KO ABCRTEOB pea OBe.llee TOXOB, IIOJIYqBHHHX ~a !~ B Pb o 

TaelJIB!la IT 

HoaHHe :roxx, noJiyqeaHHe AJB aexo:ropHX anexea:roa 

Imol:qecxoe cenapzpoaaaHHII TeMnepa:rypa HoaHHII :rox AJ!R acex 
coel1JII!eHxe uexea:r neqXB (°C) 130TOUOB KJta 

A or. - !50 
P&C(.,. Pb 700 60 
E'tc.C~ E't. 900 2 
HoCC~ 

T&LCC, 
Ho 900 2 

TIL 900 0,2 
900 2 
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TaRra.JIOBaJI 110em., oelJiyqeaaas npo:rORilllH c aaepnell 660 Mas, oelpe.lla:ruaaJiaci> xllllll

qeczx x aa xpoxa:rorp~qecxoll xoJioaxe BHAeJIHJiaci> ~axaxa JID:renxa. 3a:reM ~paxnxa nOABep

ra.Jiaci> XKKBqeczoll OClpaOO:rze, BCJieACTBHe qero UOJIYq)tJICH Cle3BOAHHII XJIOpKC:rHil JIDTBUKil, B 

nocJie a:roro-aJiez:rpoxaraz:raoi cenapanxz. rro~eHH ~a OTABJII>HHX uacc ax:rzBaoc:rx AaHH a 

npUOJ:eBBOil BJae Te6JIItllBo 

TaelJIBita m 
O:raoca:reXJ>aaa ax:rHaaoc:ri>, noJiyqeaaaa npz paaAeJieHBB ~PaxitKIII JID:renxa 

Maccoaoe 
'IHC.!O 166 167 !68 169 170 171 172 1?3 174 175 176 

UTKBHOCTI> Ka.JiaJI Ma.JiaJI Ma.JiaJI 20 8 roo 15 20 IO 5 MaJ!all 

Tax xax o:r oOnyqeaza AO xoMea:ra anex:rpoxaran:raoll cenapaitHB npomno oxono 20 ABell, :ro xo-

poTKOJ:HBYIIlHe B3o:ronH pacna.JIIIICI> 111 noa:roxy o:rcy:rc:raYD:r pa,lllloaxuaHHe Hao:ronH Lu c xac

coaHK 'lHCJIOX !65, !66 B 176. lJIH MacCOBOrO 'lHCJia !67 MOJ:HO ClHJIO ClH HaelJIDAatl> aETBBBOCTI> 

:rOJII>EO B :roM cnyqae, ec1B ClH xBXKqecxaa oc5pa6o:rxa ClHJia ClH npoaeAeBa oqem. cxopo noc.1e 

OClJiyqeaaa. PaAKOaETXBHOC:rl> B 3TOII cnyqae AODHa ClH.Ia Clu npOI!CXO,ltH:rl> o:r fYI.IllH 167. 

/.., '" ss-,. ub tt.1ID- r,:.u."' ll!!- E '~' 
lL ~ J ~~· J p " 't 

P~OaETHBBOC:ri>·A,~a XacCH !68 H9JII>3R He6JIDAat1> 1 !IOCXOJII>EY B30:ron 

c nepzoAOK noJiypacnB,la 2,15 qaca B c:raelllXI>HHII Yb !68 

Jlx:repa:rypa 

Lu.168 nepexoAa:r 

1.W.Zuk, D.Macza, J.Pomorski,Fo!ia Societatis LUblinensis, c,105 t1~b2). 

2.W.Zuk, JJ.)lacza, J.Pomorski, Elektromagnetic Isotope Separator o:r the Experimen';al 

Peysics Department Maria <:urie-BkJ.od.owska Universit;:, Lublin - (B neqa:ra). 

3.A.Goldsmith, T.E.Waterman, Hld!Hirschorn, Handbook or Thermophysical ZTOperties 
o:f llo!id llaterials, ·.rhe MacmiJ.lan Company, .!!lew York, '19t>1. 

tt-.F.l:i.llpedcling, A.tt.Daane, The Rare J>srths, donn wiJ.ey and ;:;ons, blew YorK 19o1. 

~.K.u.NieJ.sen, ~ucJ.ear Instruments and Methods 1 0 ~ti9,{1~7Y). 

b.M.L.l>mtn, EJ.ectroma~euiccalJ.y Enriched !sotopes and. Mass Spec•rometry, 
Bucterworths Scienti:t:ic J:'UDJ.J."ations, Loncton, 1970. 

'/.J.JS.och, R.H.V.M.Dawton, II.L.Smith, w.waJ.her, Electromagnetic Isotop~ Separatorsa 
and Applications o:r ElectromagneticalJ.y Enricned. Isotopes, North-Holland FUD11ahing 
Comp~, Amsterdam, 19;H. 
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a.Tpy~U BTOpOR MeXAYHapo~HOR KOH~epeHUHH no »HpHO»Y HC00Ah30B8HHD atOUHOR 3HeprHH, 

Eeaesa,I95B.T.lloAyqeane HnpHueaeaHe H30tonos, Uocxsa, 1959. 

9.B.S.Jensen, buclear Ins~rumen~s and aetnods, 1,J2J (19~7). 

1o.COopBHK crareR"pe~xo3eueAhHUe 3Aevearu", H3~areAhCTBO Hayxa, MocKBa, 1963. 

IIAI'IDITHH~ CID!PATOP K30'l.'OIIOB KHCTKTYTA fll!EPHHX HCCJ!El!OBAHKii B POCCmJ!ONE (rl!P) 

A.mux~r, K. meaaax, x. ByccOayx 

HarBBtHoe none vacc-cenaparopa cexropaoro runa c yrnov pacraopa 90° co3~a
erca nocroaaBHHB varHBravu. Cpe~HBR p~yc orxnoaeuas 100 cv, ~cnepcaa ycraaoaxz 
IO w ua I,: pa3BII!Ul no vacce. 

l!na aacrpolxll • zcnuraHBs vacc-cenaparopa npoB3BO~noc» paa~eneHBe 1130tonoa 
Onaropo~ ra3oB. ilpB arov oo~och BBIIvaHBe ua npodoiHYD ycroKquaocrh npove
zyrxoa ve~ ycxopsD~ anexrpoAaKH. 3ro ocodeHBo aazuo, rax xax ~~ cenaparopa 

c nocroaaauv varHBTHUV nonev aeodxo~xo xeuar» ycxopaD•ee aanpazeB!Ie B ~OBOXhBO 
mBpOEHX npe~enax. B CBB3B C 3TBK IICCXe~OBaK8Cb npodolaaa npoqBOCTh npouezyTEOB B 
38BBCKOCTB OT cne~D~X napauetpOB: 

I) ~aaneaBe napa B BOHHOK BCTOqHBXe, 
2) ~neaae ocraroquoro ra3a B xaxepe, 
J) reouerpxa • xaqecrso oOpadorxz noaepxaocTB anexrpo~oa. 

Onuru noxa3anB, qro crpyxrypa noaepxuocr• orpznaren»uoro anexrpo~a aaaqz
ren»ao BnBaer ua npodolayD npoquocr». Eon»moa norox uearpan»aoro napa aa ucroqaaxa 
B nnoxaa reouerpza nauaa xoryr aanar»ca npuqauoR ~· paapyaeaaa noaepxuocru.O~axo, 
ecna noaepxuocr» orpanaren»aoro anexrpo~a ~~erca or aarpaaaeuaa B paapymeuzs, 
ro npodoauaa npoqaocr» a~eXHo coxpaaaerca. 

BnBBBBe ocraroqaoro rasa B xaxepe ua npodoRayD npoqaocr» npB xaanea•• avze 
Io-5 o pryTHoro cronda, xoropoe rpedyercli xna paOora cenaparopa, aeauaqneuuo. 

B aacro~ee apexa uaroraanKBaerca ~crauuuoaaoe ynpaaneaae vacc-cenaparopa 
• npo•aao~rca aarouaraa~a padoru orxen»aux ero yanoa. Teu cauHK co3~aDrca 
ycnoaaa xna paOoru cenaparopa BdnK3B ycxoparel!B a ~a pa3~eneHBa p~oaxrBBHHX 
sem.ecra. 
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9J!EKTPOUAmHTIDil! II!Cc-cEIIAPATOP 
JIAbOPATOPKK HJ[EPH!ii PEAKUIUl OHHK 

H.K.TapaBTaa, I.B.4eKDaaos,A.n.Kadaqeuxo, 
o.n.JiorHBoa. 

HeEOTOpae pe3y4DT8TH padorH C lJTOBHK BOBBHK BCTOqftBKOUo 
3neKTpouarBHTBHA cenaparop JIRP npexaasaaqeu AIR BleBTB~BXauua no uacco

,BOJIY qacny· PBlHOBKTBBHHX DPOlJKTOB, o6p83JDIIIBXCR B ftlepBHX peaEUBRX DOl lBI
CTBBeK TREel!HX BOHOBo 9TOT Cenaparop npelOOl!arae~CR HCOOJ!D30B8T~ HenocpelC!BeB
BO BS B!lBelBHHOU B3 UBIUOTpOHa nyque ycxopBHHHX BOHOB B B8PB8B!8 n ()fl fine a 

AIR 6acrporo 8H8XB3& KOpOTKOZBBYIIIBX RlBPo 
Pacqer, onBCaHBe B HOHHo-onrxqecxBe xapaKTepBCTBKB uacc-cenaparopa lBBH B 

pa6orax /I ,2/. OcuoaBHe napauerJH sneKTpouarHBrHoro cenaparopa: 
PalBYC KpBBB3HH rXBBHOI tpaeKTOpBB 70CU 1 yron OTKXOH8HIR BOHHOro DyqK8 90°, 
yron uaxnoua BHXOlBOA rpaHBna K rxaauoq xyqy 45°, BXOlHBR rpaJIBila oproroaax:r.
ua x rnasuoxy ~yqy. Y BXOlHOA B BHXOlHOA rpau~ uarBBra cenapa!opa c ne4DD 
orpaHBqeBHR nporRBeuuocrB pacceaauoro nox11 pacnonozeHU axpaHU. anexrpouarRHrBHI 
cenaparop o6ecneqaaaer yrxoaym ~oxycapoBKy aroporo nopftlKa B pa~Han~uoA nnocxoc
~• /BXOlHBft B BHXOlHBR rp8JIBil8 uarHHTHOrO DOXR KpyrOBOH ~pUB/ B XHHeHHyD 
~OKyCBpOBKY nepsoro nop~a B SKCHan~HOU H80p8Bn8BBH/Kp88B8R ~OKYCBpoBKS HS 
BHXOlHOA rpaJIBile/. ~acnepcaa uacc-cenaparopa no uanpaaneHBD, nepneHlBKyXRpHoxy 
x rnaBBOMY xyqy, cocraBl!aer II,5ux ~a 1% pasxaqaa no uacce. 

Ha axexrpouaruaraou cenapa!ope s uacroHII!ee apexa ocaaasaerCR ~oaoA 
BCroqHBK TBD8 ~paueaa/3/. 0!p8~8THB8DTCR OT~en~HUe sneueHTH KOHCTPYKUBB BOHHOro 
BCTOq&BXS; BCCJ!el]eTCR BllBHHBe pa3J!BqBHX napauerpOB HOHHOrO BCTOqHBK8 H8 
Benzqauy TOK8 B paauep BOHHOrO DyqKBo C ~OBHU BCTOqHBKOU OpOB3B8l8HU npodHHe 
p83l8X8HBft ecreC!B8HHHX cueceA B30TOfiOB KpBntOH8 1 KCeHOH8 1 cyp~UU, rSAOllBHBBo 
B 3TBX.ODHT8X BCOOXDSOBBnCR BOHHHH BCTOqHBK C ~8l!8B!lU BHXO~OU paaxepou 
lx80uu2; r.onRBI !OK BOHOB H8 KOXAeKTop uacc-cenaparopa COCTSBJ!Rn 0,5-Iua. 

Pacnpe~e~eBBe HOBBOrO TOEa B8 ~K~HYD niOCKOCTb xacc-cenaparopa npH ODTBU~BHX 

yc.IOBIISX dJUO npBKepHO T8Jtllll ze t K8X B CJiyqae BOBOB Tal!JIIIH Jtllft BCTOq&BX8 C noaepxBOCTBOI 

aouaaauuea/21. rronymHpHHa nBXa,Hanpauep, ua '/..e. cocrauua · ~ I o, uo coouercuy
' er' p83p8B!IIIIIel cnoco6uocu npxdopa - !000. 

.K03~~8BT KCOO~b30BaHHB npoda YCTBBOBIK -- 4 + ~. 

JI B r e p a r y p a: 

I. H.K.Tapaurau, A.B.4eKbRHOB. fipenpaur OKAY P-I948, I965 r. 
2. A.B.4eKbauoa, H.H.Tapaurau, D.A.4DHQBXBH, A.IT.Ka6aqeuxo. fipenpaar OKAY 

P-I949, I965 r. 
3. J.H.Freeman, Nuclear Instruments and Uethods, 22, 306, (1G53). 
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llACC-GEilAPATOP C - 2 
C llOJIEil 'L-1 II YI'JIOII OTKJIOHEIIIIH II4° l!JIH 

PA31!EJIEHilH ll30TOllOB TfiiEJ!IlX 9JIEIIEHTOB 

CyaAaneB B.A., llanou A.~.,3onoTapeB B.C. 

I.OE30P 

Eon:&mliBCTBO uacc-cenapa'rOpOB 1 npBAB33B3'1BBB!iX Ma p33ABnBBIIa IISOTODOB 
'rliEBnHX ~IIOaKTIIBHHX aneueBTOB B na6op3TOPBHX ycnOBllliX 1 HCnOnDSyvT 
OAHOPOABHB cenopB!ie U8rBH'rB!i8 nona C npHUOnliBBllB!iUII rpaBHuBUIIo llx OCBOBB!iU 
BBAOC'rB'rKOU HBnaeorca uanaa ABCD8pcHa1 OABSKO 6nerOA8PH IICnOnD30B3BIID ySKIIX 
ny'IKOB 1 B BIIX YABB'rCa nonyqBTD 3B3'11I'rBnDBym paapemaDmyD CDOC06HOC'rD 81 

cneAoBaorenDBO, 11 YAOBneTBopaorenDuoe KS'Iecoruo paaAeneBIIH /I/. H3ueueBlleu 
HSKXOHB rpaBHn& nona AOC'rHrBnOCD HBKO'r0p08 ysenli'IBBBe AHCnepcliB /2/. llpliUe
HBBHe uarBH'rBliX 3Kp8BOB D03BonHnO yYBHDmll'rD BpeABHe BnliHBHa KpeeBHX nonelt, 
B OCo6eBBOC'rll Opll HBKnOHHOU npoXOXABBHH rpaBH~ nyqKOU /3/. 

Cymecorueuuuu marou B pa3pa6oorKe cenapaoropoB aapHXeBB!iX qacorH~ liBBnOCD 
ICnOnl>30BaBHe B KB'IBCUe 8BBnll38'rOpoB PBAIBnDBD- CHKUeTpH'IBHX BBOABOpoAB!iX 
uarBHTBHX nonelt /4/. CymecorBymmae B uacoroamee upeKH uacc-cenapaoropu sororo 
Tlln3 p83pe60'r3Bii C npHKeHeBHeK PBAHBnDHD- CHUU8Tpli'IBHXUonelt 'rHnaEeltAyKa-Ko
BOnHBCKOrO /5/ II 3Hr6aua - CB8p'rXonDK3 /flV£ / /6/ • 

llOHCKH 6onee CllnDHO AHCD8pcHOHBliX CHC'r8K'npHB€HH K pa3pa60'rRe TBOpllll 
if!oKYCHPYDmBX cuoltc'rB nons. /7 I. 

n. napaueorpu uacc-cenapaTopa C-2 

I • llo HOHHo-cn'rH'IBCBHU napaueorpau 'rp860B8HIIH K yciiii OB!,te CBO AznliCD K 
'rOyY, 'l'r06U nne'lll CHC!euu 6HnH He 6onee 2 II npH PBAJIYCB rnBBHOlt TPBBK'rOPHH 

I K, AiCBepoiB He HHZe 20 UU HB I% OTHOCH'rBnDBOlt p83HOC'rl KBCC, C if!oKSnDHOlt 
nm1111e1t, nepneBAHKYnapuoll K oceuouy nyqy H mmpmue HOBHOil nmBHI'I He 6onDme 4 uu. 
llcxoAH ms npoeKTmpyeuolt npomsBOAH'ranDBOCTH /TOK B nyque ~ IO ua/, yron ropmsou
'rBnDHOll paCXOAHUOC'rH nyqKB BB BUXOAe 113 HCTO'IHHK3 6un Bli<lpaH - !: 3,5° • 

2~ TeXBH'IBCKHe xapaKTepi'IC'rHBH yCTBHOBBH, onpeAeneHBHB H3 'rpe6yeKiiX 
wasH'IBCKHX napaueTpou,cBOABnHCD 1t cneAYDmeuy. Bee uarBH<ra I5-20 or, xauepa as 
HBpiBBe~elt HeuarBll'rHOll CTBnH 1 nonapOBBHHBa HSHY'fPH COABPZH'r qexon 'r8XIe 113 
nonBpoBBHBOA BePKSBBDmell C'ranHi HOHB!ill HC'rO'IBIIK Dn83K8HHOrO TIIDB C npoH3BD
AH'rBnDHOC'rDD no o6meuy 'rOKY nopfiAKB IO 118 II SHepraell HOHOB 30-50 KB, AOnyCKBDmllll 
pa6oory • ItaK B napax pa6oqero uemecua, oraK H B pezaue ropeBHa paspMa HB 
6annacorHou.uemecorBe; npHeUBHK- noA opororoHaXDBYD naHHD ¢ouycou MH ynaBnB
BaHBa HBCKOnDKHX H30'rOnOB c HH'repBBnBUII B I aeu npH UBOCOBOK 'IHCne DOPMK3 
250 aeu. 

m. Paapa6o'rK8 1180C-cenapaoropa c-2 

I. llepuoua'lanDBHA uapzaH'r cenapaoropa c-2 npeAOonaran npaueHeBHe nona 
TT VE H PBAHJC KPIIllH3BH orpaenopHH I u npa yrne oorxnoueHIH 'f'~ i 

/90P/. CXeKB S'roro BBPHBHTB MH nonyqeHHa npocTpaBC'rBBHHOA WOKYCHPDBKH B 
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cuuueorpaquou cnyqae xapaKTepHsyeorca cneAYDmUKH napaueorpaua. finequ cHc<reMU - 2,27 
u, yr0n paoxoAauocorH nyqKB ~ 3,5°. Taxoll nyqou if!oeycapyeorca Ha nHHHH wouycou, 
HBKnOHBHBOA K 0011 nyqua HB yron, 60nDHe 45° 1 'ITO 38UB'rBO yYBHDmae'r peanDUYD 
paspem~ CnOC06HOC'rD np116opa. lftcnepcza B STOll BBpllaB're BKBB'r 3aA8HHOe 
3H8'18Bll8. 

llpaH~nHBnDBliB II KOHC'rPYKTHBBHe BBAOC'rB'rKH 3'rOro B8pli8H'r8 ABnH OCBOB8HI8 
npiUBHH'rD ApyroA BapiBH'r HOHHO-Dn'rH'IBCKOA cXellli /8/. 

2. B uaqecorBe pa6oqero BapHaHora npoeXTa 6una 11a6paHa cxeua ceXTopHoro 
nona 'l"1 , 'f = 2 PBA = II4,6° , JtB~au npH6nH3ll'ren:r.Ho opororonan:r.BYD nBBHD 
WoKyCOB 1 npll paAJIYCB I M II nneqax MHHOll 2 K. J!Hcnepcza B 3'rOK Bapli8B'r8 'r8KZB 
paBHB 20 UK HB I~ O'rHOCIITBni>BOit pa3HOC'rll KBCC. reoue'rplla ny'IKB B S'rOlt cxeue 
npeAYCKaTpliB8B'r yron pacXOAHKOO'rll nyqKS H8 BXOAB ± 3,5°, a nneqo BKCHBnDBOlt 
if!oKYCIIpoBKH J\ = -Q, 871 npH KO'rOpOK IIC'rO'IBHK AO.UeB IIUBU 6H~BHAPI'IBCKYD 
onuxy c ueporHXSnDBHK ¢oxycBHM pacc<roHHlleK 2,87u. He 611ccenpmce yrna O'rKJIOHBHHH 
DyqOK HCDHTHB8B'r aKCHan:r.uyn nepewauycllpOBHY 1 8 H8 BXOAHOA H BHXOABOlt rpau~ax 
1111ee~ BHCO'ry OROnO I/3 OT BHCO'rli IICTO'IHHKBo "HOXHH~n, .K8K Ubi H83UBaeu OTHOcli
TBnDHOe H3UBHBHie BHOOTH H306pazeBHa B BBOCBBHX nyquax no Cp8BHBBIID C OC8BHK 1 

COC'r8BnliDT OKonO 3%,·CTpenua H3rll6a nHHllll- 01 3KU, 

s. KoucTpy~a ycorauoBKH. MarBH'r C - o6paaHoro -rune c uaruworonpOBOAOK, 
paCC'IH'r8HHHM H8 npoDY9K8HH8 uarBH'rHOrD noTOKa ,.. 94.I0~KKCB npH uarBH'rO-
AUHBymel! CKXe "' 7 .IO" BB, C03ABBT B ueuonDCHOK 3a3ope BB CPBAH8lt orpaeKTOpi'IH 
uanpHXeHHOCT:r. nona Ho AD 7 xa, 'ITO noauonaeor O'rKnOBli'rD H wouycmpoBa'rD 
nytiKII HOHOB c M=250 aeu npH SBeprHII AD IOO KSB. llonDCa KOHII'IBCKHB 1 C yrnOK 
ueQy o6pa3YDmelt • cpeAHell nnocKOCTDD 0,07 PBA 1- 4° I 11 KpaaKH, o6ecneqmuaDm~~· 
Ull IIABBni>BYD WOKYCIIPDBKY ny'IKOB HOBOB. 

Kauepa OB8pBSa1 113 XHCTOBOlt Hepli3B8DI!lel! CTBnll 1 nonHpOB8HH8a li3HY'fpll 0 
BHyTpeHHIIU qexnou 113 'rOHKOl! HBpE8B8D.el! OT8XH paCC'IIIIaBa HB O'rltJIOHBHHe nyqxa 
Ba yron 2 paA /II4,6P/. llne'lll /211/ HKBD'r Ha KOH~BX O'rCBKll Ana yctaHOBKB 
HCTO'IBIIKa II npHeKBHK8o Kauepa HKBBI OKBa Ana npHCOBAHHBBHH AByx BaKyyKBHX 
arperaTOB 1 HBCKOXDKO CKO'rpOBiiX OBOH Ana H86nDABHlla nyqxa II HBCKOXDKO mT~epOB 
Ana B8KyyKeTpOBo 

EnoKll aneKTpOnH'raBHa ycTaBOBKH BKJID'IBDT:UOTOp-reuepaTOp II 6noKH 
• C'ra6HJIH38~ll H ynpauneHHa nll'rai!Ha 06KO'r0K MBrBH'ra, C'ra6HnH30B8HBHB 6nOKII 

nmoraHHa m ynpaxneHHa ycxopaDI!lero HanpazeHHa m npo'lllx ~eneA HC'rO'IHHXa, 6non11 
ynpauneHHH npmeUBHKOK; 6nOK nH'rBBHa BCDOKOrB'rBnDHOrO U8rBHT8 I'IC'rO'IHHKB. 

llcTO'IHHKH nna3KeHHHe Ana pa6ooru B napax pa6o11ero Bel!leOTBB a 6annacoruoro 
uemectBa. llpHeKBHKH KOpo6oquoro Tuna Ana opToroHanDHOK nHHHH wauycou-

IY. 3anycx uacc-cenapaoropa 

I. llpouepu uarHHIHOrD nona noKa3Bnll Xopomee COBnBABHIIB KpHBOlt HBKarHH
'IHB8HHa c KPIIBOK, nonyqeHHOll Ha C'rBHAOBHX HCDH'r8HBHX H3rDTOBI'rBn8K 1 XOpOH88 
cornacHe paAIIen:r.Horo pacnpeAeneHaa c paoqeorHUu. llpouep pacnpeAeneHua nona He 
BXOAHOK II BHXOABOK Kpaax nOK83Bn aHOKBni>BHA cnSA , o6~aOHHDmBltCa DnOXHK cor
nacOBaHHeU WOPKH cepAe'IHHKB KaTymex c wapuoA nonDCOB H Kenol! 'ronlllHHOA nonDCOB. 
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lloaRneHHe TBKOtt BBOKanaa npe~nonaranOCD B XO~e KOBCTpyapoBaBBBt H npH 3TOK 6UHO 
aaue~eao acnpaBneaae ee Bapaa~en ~puu Kpaa a ~opuu noBepxaocTa nonxcoB B6naaa 
KpaeB. 

2. llpoaaae~eHa nonyaunap~ecKaa oueBKa a npoaaao~TCB YTO~eaae anaaaaa 
KPBBB HB ~KYCapOBKY no OUBHKe aBTerpaxOB no~H no nYTH nyqxa. Coa~aeTCB 
KST8KSTH~eCBKH annapaT ~B ~B~8CTB8BHOA OU8HKH ~HHBBB KpS8BHX no~eR Ba 

a6eppa~a a caoc·nyqxa. llpoao~TCH aKCnepaueaTBnDHBB pa6oTa no no~6opy ~PKH 
KPBH a no~DCOB ~H acnpa~eBHB SBOKBHKA. 

3. llpoa3BO~TCH ~OBO~KS HOBHD-OnTa~eCKOR CHCTBYH yCTBBOBKH nyTeK 
npoBepKH KS~eCTBB ~OKJCapOBKH B ODHTBOK 3K3eK~Bpe yCTBBOBKBo 

JI a T e p a T :r p a: 

1.W.Walcher, z.~s.1~,Jo'l,1938. J.Koch, B.Bend~-flielsen, Kgl.Dan.Vid.Helsk.Ma~.P,Js. 
~1,ti,1944,R.Bernas, Ph.etRad 14,34,1953;R.H.Dowton, Proe. Harwell Isotope Conf. 

1956;N.I.Freeman et.al , Viebock,Electromagnetic Separation of Isotopes, Vienna,19b1. 

2.L.Kerwin,R.s.I.~O,Jb,1946;G.Anderson,B.Hedin, u.~dS~am,Viebock,~lec~romagnetic 

Separa~ion of lsotopes, Vienna.1961. 

j.G.Anderson, B.Hedin,G.RudStaa, Viebock,Elec~romagnetic Separation of lsotopes,Tienna1961 

A~aaacbeB H.r., Has. AH CCCP 24, 1157, 1960. 
4.K.Siegbabn, a.ovartholm,Arx.Mat.F,ys.Ash,33A21 194b, ApUKKOBHq JI.A.0Tqer HAH 1946. 

5.J.Kistemaker,C.l.Zilverekoon, NBSU1rc.~22,179,19~3. 

6.ApnHMOBaq JI,A, H ~p, Ar, 3H,,l2, BWn.J/1957/, 

7.K.EaHHOp~z, P.Ee~ep a AP·» KHHre -Eera-H rauua-cneKrpocEona•• no~ pe~axuaeH 
K.3ar0aHa, rrra MocKsa.I956. 

~ / .. ~-- . 
8. llanoB A.~;., Cya,llaneB B.A. l!OMB.lt HS m lle&.ltYHBJXl.ltBOA KO~epeBUHH no nM~e

BBD H npBUSBSBHD CTS6~BHX BBOTOnOB. JieAn~r. !963 
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HOHHQ-OIITII''lECKAli CXEMA 
CEITAPATOPA 3APH!EHHHX qACTHU C llOJIEIIiJH YrJIOII 

6TKJIOHEHID!Jt pB.ltHaH 

A.9.Manoa, B.A.Cya,llaneB 

I. 0CHOBBW8 CBOI.tCTBB CHCTeU C CeKTOpBWU noneur'a ~KYCHpOBKOJ.t Kpaeu. 

I. CHCTeUH C CeKTOpBWK noxeu 0018,llaDT CBOHCTBOU a,lleaHDHOJ.t ~KycHpOBKH B 
cpe~aen ~ocKOCTa ~B ~acTan peaoaaacaon uaccu, ecxa Kpaa ceKTopa npe,llcTaBnHDT 
C060H ,llyrH OKpyxHOCTeM, npOXO~B~ qepea UeBTp CHKUeTpBa CHCTeUU 1 COOTBeTCTBYD~h 
¢oKycy,a roqxy nepeceqeaua ocesoro nyqa c rpBHKueH cexropa /I/. 
2. Ecxa B TaKOH CHCT8Ue 1 CaUXeTpa~HOM OTHOCaT6XDH0 6acceKTpBCU yr~a OTKHOBeBHH 1 

~OKycHOe paCCTOBHHe paBBO nOXOBBB6 ~HHU ,llyrH cpe,!IHeH TpaeKTOpBB 1 XBHBB ~KycOB 
OKa3WBBeTCB OPTOrOHSHDBOH K OC6B0Ky X~ CHCTeKH. ECXH BW6paTD ~KycH06 paCCTOB
HHe paBBWU nOXHOM ,llnHHe STOH ,!lyra, yrox HBKHOHS XHHHH ~KYCOB 6~eT UBXO OTXHqSTD
CB OT npaKoro, npa~eu, Teu ueK&me, ~eu 6oxDme yro~ OTKHoHeHHH. aro cy~ecTBeHHO 
yaexa~aaeT ~acnepcHD, KOTopaa nponop~oaax~aa npoaaae~eHHD ~oKycHoro paccTOBHHB 
/~e~a CHCTeUU/ Ha yrox OTKXOB6HBB • B ,!ISHDBeMmeK 3TH CHCTeKH 6y.ltYT H83UBBT~CH 
11KB83HOPTOrOH8nDHWKH11 HXH CHCT6USUH C KBa3HOpToroaanDHOH XHHHeH WOKJCOB . 

3.AHanaa npooTp8BCTBeHHOH ~KYCHpOBKH B KB83HOpTOrOHSX~HUX CaCTeUSX BUnOH
BBeTCB Ha ocaoae ypaaaeauH ,!IHB&eHBH B ~opue JiarpaHsa ueTo,!IOK mecTanapaueTpzqecKHX 
pB,!IOB C yqeTOU SKCHBHDHOrO npexouneBBH no wopuyxe XyprHHS /2/. llpa 3TOU ~pua 
H306paaeHHB aoToqaaKa 38BHCHT OT ,!IByx ~BKTOpOB: p8380CTH OOTH~eCKOrO XO,!IS 
xyqeJ.t B Cpe,!IHeM ~OCKOCTH H BHB ee, BUBWBSD~eJ.t aCKpHBX6HHe H306paseHaB1 H 
BBHeHHB 11HOEHHU11 - paSXH~H BKCIISH~HOI.t ~OKyCHpOBKH B OCeBOK H H60CeBUX Kep~lla

BBHDBHX ~ax. PacqeT noKa3WBaeT, ~TO B pSCCKOTpeHHUX BSpHSBTBX KBa3HOpToro
B8nDHUX cxeu KPHBH3Ba aao6paseHBH oKaawaaeTCB coaceu HeaHaqi!TeHDBOH /CTpexKa 
npora6a B npe~exax Illl.l ,llnB IICTO~HHKa BUCOTOH nopH,!IKB I0010f/, a 3~6BT 11HOXHBU11 

TOSe BeBeHHK - OTHOmeHBe BUCOT 11300paseHHH B OCeBOK H HeOCeBUX n~KaX ~HH 
yrxa aaHuyTBHDHOH pacxo.~tauooTH ± O,I pa.lt I ± 6°/ ae npeaumaeT ~ 0,25 /25%/. 

n. n - BapHaHT cenapauuoaaon cacreuw c noxeu 

I. Pemeaae OCHOBHOrD ypaBHeBHB aKCHBH~HOM ~KYCapOBKH noKS3UBSeT 1 

qTo cy~eCTBYDT ,!IBa BBpHaHTa SKCHaHDHOH ~KyCHpOBKH B OCeBOU aepUAHOHSXDBOU> 
~e, npa KOropwx KB83HOPTOrOH8HDBBH CHCTeua CHUKeTpH~HB OTHOCHTeHDHO 
6acCeKrpaCU yzyta OTMOHeHaB. MH yrxa OTMOHeBHB 'f = n 3TO pemeaae ,llaeT 3Ha~eHBB 
~e~eH BKCHSHDHOH ~KycHpOBKH 1\ 

1 
paaawe 0 H - IT, T .e • B nepBOU CX~ae ny~OK 

,!IOX%6H aueTD aKCHBHDHYD nepe~KyCHpOBKy BS BXO,!IBOtt rpaHHU6 noxa, BO BTOpOU -
BHPTYBHDBWH ~Kyc ~oxaeH HaXO~aTDCB Ha BUXO,!IHOH rpaHHne • B 060IIX CX~SIDC 
~cnepcua B 5 paa npeaumaeT ~cnepcum B cacTeuax c O.ltHOpo~u noxeu npa TOK 
ae pa,llayce cpe~Hett TpaeKTopaa. 

2. nepawH aapaaBT, A = 0, xapaKTepea Teu, ~To B aeu noxyqaeTCB 
npauoe H306pazeHBe XHHeHHoro aOHHOrO IICTO~BHKB. 3aue~arenDHHKH CBd!CTBaUH STOH 
CHCTeYH BBXBeTCH OTCYTCTBBe aCKpa~eBHB H306paseHBB H OTCYTCTBHe 11HOZBHU"• 
HeCOKH6HHWK npaKTH~eCKaU ,!IOCTOHBCTBOK CHCTeKH HBnBeTCB T0 1 .~TO nyqoK 
npoxo~T 30HY KpaeBUX noneH oqeHD dnH3KO K cpe~HeH OHOCKOCTH, qTO yueHDmaeT 
BCKBSSD~ee ~IIBHae HX BS ~KycHpDBKY H n03BOXBeT BB,lleSBeH npoaBBXB3apOBBTD 
ero. Y,!I06BO TaKZe TO, qTO o6xaCTD HeB03JlYllleHBOrO nMH nyqoK npoXO~T TalOle 
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6nB3KO K cpe~HeH nBOCKOCTB 1 ~0 ~aeT H6KOTOpHe BHrO~ npB KOHCTpyBpOBBHBB 
UarHHTa H Kauepu ~H YCTaHOBKHo 

3. BtopoH Bapuaut,)\ = - n, xapaxtepuayeTCH teu, ~o B ueu o6paayeT
CH nepeBepHyTOe H306pazeHBe HCTOqHHKa. KpHBH3Ha H306pazeHHH B 3TOU Cnyqae 
TaKZe OTCyTCTByeT, HO "HOXHBnu" ~OCTHraDT Benuquuu 0,25 /25 %/. OTOT BapHaHT 
ueuee Buro~eu Teu, ~o ua.o6eux rpaHHuax nyqoK uueeT BHCoTy, paBHYD nonoBuue 
BHCOTH BCTOqHHKa, a, cne~OB8T8nbH0 1 B 6onee CHXbHU BXBHHBH KpaeBoro nonH Ha 
aero. 

IY. HccnenoB8HHe CHCTeUU 

I. CucTeua uccne~yerca aa YOAenB nonDCOB B axcnepuueuTanbHOU uarHHTe. 
Haueqeuo ucnuTauue cxeuu nyqxou c uenAD npoBepKB ee woxycup~x CBO~CTB B 
ycnoBBHX peanbuoro uouuoro nyqxa c ~uauuqecxoH xouneucauueH npocTpaHCTBeuuoro 
38p~a B qyBCTBHT6XbHOCTH ee K ~yxTyaUHHU napaueTpoB. 

n u r e p a T y p a 

I. K.EanaOpHAK, P.EeaAep, n.nasarennu B KHare "Eera-H rauua-cnexrpocxonaa", non 

peA. K,3ur0asa. rH~MO, MoCKBa, I959r, 

2. Xyprus n.n. I3TP, r.9, J 7, 824, I939. 

3, ManoB A.P., CyaAaReB B.A. ~OKASA sa 0 Ye~BaPOAHOI Kos~epeauuu no nonyqem!D 

npuueHeHBa CTa0HRoHHX H30TOnOB, RelnUHr, l963r. 

CTAmECKHE B l!HHAIOOIECKHE XAPAKTEPIICTIOOI BliCOKOBO.IILTHiii 
CTAll!Jm3ATOPOB RAIIPHIEHBil 

c.u. Rai))TyJIIIH 

B aneKTpoU&rHIITHUX cenapaTopax npu"p83A8n6HKB HeKOTOpUX H30TOnOB HnB HC
CJI8AOB8HBB qaC!BU rpe6ye!CH 6onee BHCOKaH roqaOCTb C!86BJIB3aUHB 3JI6KTpBqeCKOro B 

"MBrKI!BOro nonel, COOTB6!C!BYD~aH KO~BUH8HTy C!86BJIB38UHB nopaAK8 B•Io-5 -3.IQrS 
AZH BCTOqaJXOB nK!BHBH UO~OCTbD 2-IO KBT. B pa6ore paCCMaTpiBBDTCH BHCOKOBOJibTBH8 
CTB611JI1138TOpi BBnpueHBH C 3JI6KTpOBBHIIH JI8Mn811l1 1 BCnOJib3yelllillll B Kaqecue ynpas
JIHDUX :ueueHTOB, coe;ltllaesuux nocnenoBaTenbSo c sarOYaKOR. Cra6BJIB3BTOJlll 
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HanpKZeHHH npeACTBBJIHDT C060R CTaTzqecKym CHCTByY 8BTOUaTHqecKOrO peryJIBpOBaBHH 
KOUheHCaUBOHHOrO TBna C o6p8THOR CBH3bD, Ha 3KBHB&neHTHOR CX6UU CTa6BJIB38TOp8 
H ypaBBeBBH aneKTpoHHOH JI8Mnu UOKHO BYB6CTH ypaBB6HBe CTaTHqeCKBX napaU3TpOB 
CBCT6U1 yqRTHBaD~ee EJIBHBBB BCeX B03UOKBHX B03yY~8D~X B03~eRCTBBH B8 CT86Bnb
HOCTb HanpHXBHHH B ycnOBBH HX no~aBJI8HHHo 

CTaTHqeCKSH OmH6Ka, BH3BaBBaH B03~8D~IIH B03~eRCTBHHIIH,T6U U8Hbme, .qey 
60Jibm6 K03~BUB6H! yCBJI6HHH 38UKHyTOro KOHTyp8 peryJIHpOBaHBHo Rau6onee CHJibHO 
no~aBJIHDTCH KOJie6aHBH BXO~BOro aanpHX6BHH B TORS Harpy3KH 1 B8Hbme n0~8BJIHDTCH 
~peR~ BUXO~HOrO HanpHXeHBH yCHJIHTenH, KOJie6aHBH HanpHX6HBH 1 3Kp8HHOrO HanpHX6HBH 
B uaxana Jiaunu j B cJiyqae npzueueuza neaTo~a B xaqecrBe ynpaBJIHD~ero aneMeHTa/. 
CoBceu ue no~aBJIHDTCH KOJie6auua onopuoro uanpHXeHHa H ny~ocauuu /nouexu/ ua 
BXO~B yCBJIHTeJIH,ECT6CTBBHH0 1 qTo CTa6BJibBOCTb onOpHOrO BBnpHXeHHH ~OJIXHa 6UTb 

nyqme rpe6yeuoH cra6HJibHocru BHXO~Horo sanpHXeHBH. B xaqecTBe ucroqHHKoB onopuoro 
uanpHXeHBH ucnonb3YDTCH uopuaJibHHe aneueHTu, pryTHHe aJieueaTH znu cneuzanbuue 

CT86BJIH3aTOp9 BBnPHX8HHH C TeuneparypuoR KOYnBHC8UBBH, HnB CTa6BXH38TOPH Hanpa
X8HHH, BUXO~HOH KBCKa~ KOTOpUX noue~eH B TepUOCTB! C aBTOU8THqecKoR peryJIB
poBKOH TeunepaTypi. 

3saqHTenbBO rpy~uee ycTpaHHTb nouexu, nyxbOaUBH uanpHXeHHa sa Bxo~e 
ycHJIHTeJIH, B03HHKaD~e B uenHX ~aTqzxa, BCTOqHBKB OnOpHOrO HanpRZeHHH B ~enB
T6XH sanpsxeHHH. Koa~uuueHT ~eneuua ~enzTeJIH uanpnxeuua KI auaRBTeJibHO ueubme 
e~HHUU B, KaK BH~HO 113 ypaBHBHHH CTaTaqeCKHX napauerpOB 1 nynbCaUHU U noueXH 
B BUXO~BOU aanpHXeHBH CTa6BJIB3aTopa 4\rQ&=AV'Ik uoryT ~OCTHrHYTb He~onyCTBUUX 
aaaqeuuA. noarouy npzuuuaDTCH cnenuanbHHc uepu K CBHXeHHD nynacauuR ua Bxo~e 
yCBJIHT8JIHo 

YpaBuesze craTzqecKI!X napaueTpoB noaBOJIHe! onpeAeJIBTb napaueTPH acex 
3JI6U6HTOB KOHTypa perynBpOBaHHHo Opz ~OCTaToqao 60JibmOH Benzquue KOS~HUHeHTa 
yCHJieHHH KOBTypa peryJIBpOBaHBH UDXBO C~BCTB8HHO no~aBHTb BnHHHHe B03HY~8D~X 
B03~eHCTBHRo Ho 6earpaHBqHo noBumaTb K03~~HUBeHT ycHJieHUH KOHTypa H8Xb3H 1 !aK 
KaK cy~eCTByeT BBKOTOpOe KpHTBqecKOe auaqeHHe K03~HUH8HT8 yCHJieHHH KOHTypa KRP, 
DPB KOTopoA CKC!BUa CTSHOBHTCH BeycroRquBOR. DpuueHeHB6U KOYnBHCHPYD~X nenoqeK 
UOXHO noBUCHTb Kxpo ~H 3TOH UeJIB BCCJie~CH ~HHaUBqecKHe nponeCCH CHCT6UU 
peryJIBpoBaBBH. KoHTYP perynl!poBaHBH paa6BBaeTCH Ha aJieueurapuue 3B8HbH, AnH 
xoTopux onpenenaerca xo~uuueuT nepe~aqu. 

Hau6onee cJioxuuu HBnaeTCH onpeAeneuue xo~uuueuTa nepe~aqz ~H 3Beua, 
r~e OCy~eCTBJieHU UO~HUBB CBrHBJia BUCOKOH qaCTOTOH H ~eTeKTUpOBaHBe ~H nepe~aqz 
CBrHaJia B U6nb BHCOKOrO BSnpHXBHBH qepe3 pa3A8HHTeJIDHym eBKOCTbo nnfi pemeHHH atOH 
3~aqu BKCnepBUBHTeJibBO onpe~eJIH6TCH aunJIHTy~o~a30BaH qaCTOTHaH xapaKTepBCTBK8 
SBeua a no ~opue KPBBOH onpe~eJIHe!CH nopaAOK ypaBHeBHa. CocTaBJIHeTCH SKBHBBJieHT
saa cxeua aBeua, napaueTpu KOroporo onpe~eJIHDTCH za axcnepzMeHTaJ!bBHX 
~aBHUXo Ha nonyqeHHOro ypaBH8HBH ~HHSUBKB CBCT6UH UOXHO onpe~eJIBTb KKp' B BCJIB 
OR OKaXBTCH ueaee He06XOABUOrO, onpe~eJIHDTCH napaUeTpU KOMnBHCHp~eH uenoqxu, 
noaBOJIHDmeA nonyqHTb Kxp uaxc. B.~asuoH cucTeue ~ ypasueuze o~uoro wa aBeHbeB 
BXO~BT B3aHUOAeHC!BBe no nepsoH npoB3BO~HOH OT CHrHana, D03TOyY B KaqecTB6 KO~eH• 
czp~eR BBo~rcn zurerpupym~H nenoqxa .. c. llpzueHHH nepeueauoe conpoTBBJieaue, 
UOXHO npOCUOTp8Tb BCD 30ay ycroHqzBOCTH 1 no KpaHB KOTOpoH CHCTeUB 
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HBXO~HrCS B BBrOKO~edarenbHOM pexzue C p83BHMH qacrorBMH B03~~eHHRo 

Kpoue ycro~qaBocru cacreuu nac unrepecyer raKZe ~pyroa ~apauerp ~BHBUHRH 
cucreWH - BpeMR nepexo~aoro npouecca npu BCKpoBou npodoe. Padora uoaaoro ucroq
HHKa conpoBo~aerca npodoaUH, BY3BaHBHKB na~enueu Be~ecrBa na axeKrpo~ax u 
cocroaHHeM BBKyyua. llpodoa B ucroQHHKe uozer nepenru B ~oBoa paap~, ecxw 
aneprua cucreKY cnoco~crayer paaasrum paap~a. ~a orpaauqenua aroro RBxeaua 
nocxe~oBare~bHO c ynpaaHsm~en aneKrpoHBon naunoa aKHmqaercs oKBqecKOe ~~
xacraoe conpoTHBnease, qro npHBo~r K orpa~eHHm paaBBrua paap~a u npeapa
~eazm ero B KPBTKoapeueaBH« ucKpoaoa npodon c Bpeueaeu c~ecraoBaaua AO ohaoa 
u~a necKO~bKHX KBKpocex~. Cau no cede ucKpoaoa npo~on ae uozeT ~Tb 
Kaqecrao paa~eneHHa H3oTonoa, no BuaaauBYn uu nepexo~aua npouecc cacTeuu 
pery~HpOBBHBB UOKeT npBBeCTH K KO~e~BHHBU HanpazeHHR CHCTBKH, YKe C~ecraeHHO 
BHHHD~U na xaqecrBo paa~e~euua. noarouy neodxo~uuo npuHHTb uepw K yueHbmenum 
Bpeuen• nepexo~aoro ~pouecca, K conpa~enum quc~a K~e~aBH«. Bpeua pery~upoaa
HHR aaBHCHT or ducrpo~e«cTaHa cucreWH. ~a aroro neo~xo~uuo pacmupH!b qacroT-
BYD XapaKT6pHC!HKy KOB!yp8 pery~BPOBBHHB, KOTOPBH B OCHOBHOU 38BHCHT OT peaKTHBBYX 
napauerpoB KOBTypa. B ~aauoa cucTeue, rAe ocy~ecrBHena nepe~aqa cursana c 
BH3KOrO BBnpazeHHH BB U6nb BHCOKOrO BBUpaKeBHR qepe3 paa~e~HTenbBYD eMKOC!b C 
uo~~auuen Bucoxoa qacToToa, aepXHHn npe~en qacroruoa.xapaKrepucraBH paBen 
3-5 Kru. B arou cnyqae npu anepzo~qecKou aepexo~nou npouecce Bpeua pery~mpo
BaBHa COCTBBHHBT (0,2 t 0,5) • I0-3 ceKyB~. 

~TEPATYPA 

I. C.A. DpbeB. SneKrponBH« cra~a~aarop nanpHKeBHa, nTa, I963, ~ 4. 

2. H.r. ron~peep. CradHHaaaropu nanpHKeBHa, rocaHeproaa~ar ~957 r. 

3. B.B.llonHBBBOB H AP• C!8~B~3BpOB8HHH« HCToqaaK BHCOKOro HanpHKeBHH HB 
80 KB. nTa, I959, ~ 5, 85. 

4. A.M. Boaq-~pyeaHq. llpaueaeame aneKTpoauux ~aun B aKcnepaueBTaHbBOR 
~H3HKe, rHTTR, 1956 r. 

CTAEHJIH3AUHH llOJIO!:EHHH llYIOO. B llAI'HIITHOil JUCC~EIIAPATOPE 

~· m:raure, A llllol;llr, H. meaaltx 

nonozeBBe nyqxa cra~HHaaupyeTca ~ea peryaapoaaHHa ycxopRD~ero uanpszenxa. 
leAXeHBHe aaueseBBa nonozeBBa nyqxa xounescapymrcs npa nouo~ anexTpouarsaraoro no
na, a ouctpue uaueaeaHa -npz nouo~ anexrpocTaTaqecxoro nona xoaxeacaropa.Cxe.a 
perynapoaaRHa Be qyacTareaLaa x nyaLca~su ycRopam~ero aanpszeaxa,.noarouy aueeTca 
cra0BBB3a~B BHCOROrO aanpRBeHBR. 

laa 30BAB ~Dr czruan AIR peryxBpoaaBHa, ycBHHaaeuua norapx~KaqecRBU ycBnB
rexeu. 3Beao aorapa~poaaBBs noctpoeao tax, qTo Hauenea•e Toxa B npeAe~ax or ro-B 
AO Io-5 a Aaer aaweaeaue ceroqaoro aanpSBesas or - I a AO - 0,4 a. llpH arou 
OTaocarexLuoe ycaxes•e ocraercs nocrosuBHU. Ycaxeuxe caraana uueer uaxcBuanLuoe 
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aaaqeaae, ecBH SORA aaxo~rcs B noxozea•a, r~e sapacTaBBe aureucBBuocTa nyqxa BUeer 
uaxciuyu. npen~ sa axo;a:e npBUepao 3 + 4 ua 3a qa~. 3ro 3aaqar, qro npa o~oqacoaoR 
paoore uozer aoaBXxayTL orxnoaeBBe nyqxa ua O,I + 0,2 uu. llpa o~oapeueauou •aue
ueaBB noresuaanoa·aa axoAe AB~epeuuaanLuoro ycan•reaa aoaBBxaet ueoonLmoR cxraaa 
ua auxo;a:e. lXs xcxxmqeHBa aToro cxeua BUeer cnenxanLaoe aaeuo AXR xouneuc~. 

Cxe.a M8AH8BBOrO peryBHpOBaHHR COCrOHT H3 AH~epea~anLBOro JCBRBTexs, nac
CBBHOro 3B6Ba ASS xoppeRUHH JCBRBTenB - peryxsropa C 00paTH02 CBR3LD, MarBHTHOro 
yczxareaa • xarymBX axexTpo.arsxTa. CTaraqecxoe yczxeBBe aToK cxeuu oxoxo 60 ;a:o. 

Cxe.a Oscrporo perynapoaauas .cocroar Ha AB~epeunxanLaoro ycanarena,xoTopsR 
•cnoaL3yerca x AIR ue~eauon cxeuu, ycanareaa uanpRBeBBB xoSAeucaTopa a xo~esca
Topa orxAOB8BBB. YCBB6HH8 OKO~O 28 ;a:O. 

nocroRBBaa apexes• ueAXeusoa cxeuu 330 ucex, nocroauuas apeueua oucrpoK 
cxeKY 7 ucex. 

npa oqeuL oscrpux aaueseBBax paOoTaer oucrpas cxeua, a npz ueAXeRBHX orRRo
aeaasx B COOTBBTC!BXB C UOCTORBBOI BpeueBB paOoraer U8AI8BBaR CXBKa perynHpOBaBBB. 

' 

nFHqHHH HEC~MMETPHqHQDO PACll~&nEHHH 
HOHHOro llYlKA B UACC-cEllAPATOPE 

~. TRUM 

HuemTCH ABe ocaoaBHe npmqunu necuuuerpuqaoro pacnpe~e~eBHa uoaaoro nyqRa 
B HanpaRneHHH, nepne~HKy»HpHOU K rnaBBOUY ~yqy: 

I) EcnH OTKnOHHeuua uarBHTBUU noneu TOK HeHTPBHH3yeTCH npR CTOHKBOB6HHH 
c uonexy~on ocraroqaoro raaa, ro ou ~BHxercs Aa~ee no uacaTBnbHo« u upyroBo« 
opdure. Bro o~ycnaBHaaaer acauuerpHD pacnpeAeneaua nyqHa co cropoBH doxbmHX 
uacc. 

2) Honu, B03BHKam~e B peaynbTare o~uena sap~ou B npoueJcyTKe ue:EJIY ycuopsm~
UH aneRTpoAaUH fxpouaruqecKHe HOBY/, ae noxyqaDT nonBym aaeprum. OaR OTKnOBRDTCa 
uaraRTBUK n~e• cunbaee R odycnaBHHBaDT acuuuerpHD B pacnpe~eneBHH nyqxa co 
cropoBH nerHHX xacc. 0Aaauo, ec~u o~a aTH BXA~a B aecuKUerpaqaoe pacnpeAe~eBBe 
HCKnDquTb, ro ~a aeuoropux anexearoB Bee e~e·ocraerca acuMUerpBH pacnpe~SHeBBa 
CO CTOpOBY nerKHX MBCC. Ynep /I/ HCKADQHA nepBH« BKnaA, HCnOHb30B8B 3HBHTPOCT8TH
qecKOe orKHoaeaue nepe~ KOnHeKTopoM, a Kaunxau H ~p. npuueaaxa AXH arax ue~ea 
~Byxcryne~arua cenaparop. Uenb aroro cood~eHRH - ABTb ~zaaqecKoe od~ucaeaRe 
OCT8Toqaon BCHUKBTpRR. 

a) Ec~• TI-rrpoeKUHH uarBKTHoro uoueHTa uoaa aa uanpaBHeaxe ero uexaauqec-
uoro UOKBBTB Jr , . TO B uarBHTHOU none C HB.!IYK~ea B HB BTO! HOB ~encnyer 
UOUBBT CHH n=( 7i B ), KOTOpua BH3UB88T npeUeCCBD BOBB-BOAqxa C yrnOBO« 
CKOpoCUD (.()p = ~~: , rAe 6 - UOIIBBT HHepUHH HOBB. Belt!Op cP,. nepnea;a:HHYHH-
·peH~,1) B, CXeA~BBTB~bBO, OB napannexea B; T.B.TBKHB BOBU UOHHPH3JD!CH 
B uarBH!HOK no~e. HylmliU uarHHTBYK UOUBBTOK 1i odnaAaM napauarBHTBY8 HOBY 
(..fl." 1 BnB X> o ) • 
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o) llpa ynpyrou coyAapeaaa nonnpasoBaHHUX aoHOB c uoneKynaua ocraroqaoro 
rasa Kpoue S8KOHOB COXp8HeHaH :3Hepraa a aunyHDC8 HeOOXOAaUO e~e yqaT~B8Th 
a S8KOH COXpaHeHaH UOMeHT8 KOHaqeCTB8 AHaZCHHH. B 3TOM CHyqae H3 CT8THCTaqec
KOrO paccuorpeHHH ~saaMoAelcrBHH nonapaaoBaHHUX aoaoB c uoneKynaua ocraroqHoro 
rasa cneAYeT, qro nanpaBneHHe nonHero yrnoBoro uoueHta AByx qacrau cKoppena
poBaHo c nanpaBneHaeu uarnaraoro nona a HOHU pacceaBanrcn npeauy~ecrBeHHO B 
aanpaBHeaaa AeiCTBHH ca~ RopeHua. Orcn~a cne~yer, ~o npa pas~eneHHa aneueHTOB, 
aon~ Korop~ o6na~anr napauaraatHUIIa cBoltcTBauafaanpHuep, Ct,!l&.lu.. Fe 1 
BOSHHK8eT HeCHIIIIeTpaqaoe pacnpeAeneHHe aoaaoro nyqRa C OonDmelt llHTeHCllBHOCThD 
B cropoHy neraax uacc. 

B/ Y AllauarHliT~ HOHOB /AcJ.~ .. O /, KOTO~e o6pasynr, aanpa11ep, 
aneueHTH Zn,l<'-,111, Ct/.1 B uaraaraou none He npoHCXOAliT raKol nonnpasauHH. O~aaKo, 
~H or~enhHUX nap aneKrponoB BoanaKaer YBenaqeaae y o~noro H yueahmeaae y 
~pyroro qactot~ ax Bpa~eHHH aa-aa cyncpnoaa~HH c qacrorolt napuopoBcKoA npeueccaa. 
Sro npaBOiHr K YBenaqeuHD cpe~nen KHHeraqecKol sneprau Bpa~enan napH aneKTpoaoB, 
qro COOTBCTCTByeT IIOKeHTY KOHaqeCTBa ~Bl!XeHHH 1 KOTOp!llt,OAH8K0 1 BanpaBHCH npoTH
BOnOHOXHO UOUeHry npCUCCCHH. llpoHBHeHBe 3~eKT8 y Aa8U8rHHTH~ HOHOB SHaqarenD
HO cna6ee, qeu y napauaraarHUx, qro HUpaxaercH B rou, qro no a6connrHouy 
saaqeHHD ~ y AaauarHHTHUX aoHoB B IO-IOO pas ueHDme, qeu y napauarHar~. 
0TCDAa cneAYeT, qro ynpyrue CTOHKHOBeHaH AaauaraaTHHX l!OHOB C KOneKynaua 
ocraroqROro rasa BP~ na npaBOAHT K sauerHUu a~eKrau. O~HaKo B arou cnyqae 
B npl!HUHne ~OHZHa B03HaKaTh aCHUIIeTpHH B pacceHHHa, npea~eCTBeHHO B HanpaBHCHllllt 
nporaBononozaou AeltcrBaD c~ Ropenua. Oaa ~onxna npaBOAUTh K acauuerpaa 
pacnpe~eneaan aoaHoro nyqKa B cropoay 6onee raxexux uacc. 

R a r e p a r y p a: 

1. J.Uhler, Ark.Fys. 24, 329, (1963). 
2. J.Camr1an, M.Van Ments, R.Bernas, Journ. Phys. Radium, 22, 91A, (1961). 

YCTPOiiCTBO l!JUI HAEJ!DlFliiDI lll't!KA HA IIACC-cEIJAPATOPE 

H.KeKHxu, A.mMBAT, H. meaalx 

ITpa pasAeneHHK •aoronoB aa varHHraou uacc-cenaparope aeooxo~o xoarpo~po
narb paspemen•e npaOopa, noxose8ue u ~PMY BOH8oro nyqxa BO apeKI ero paOoTY AAB 

roro, qroou cpaay xe KoppeHTHpoaarb ao3HHKaD~e OTKX08eHKR or aaAaBHWX napaverpoa. 
Koarpoxb no H0880KY roxy na npHeunax ne8aAexen. lloarovy ou~a pa3paOorana npocraa 
118XaRHqeCKaB CHCTeva, COCTOX~ H3 AHYX KOH80XDm.XCX B ropB30HTaA~BOII ll BepTKKaH~
HOII Hanpanne8HH 30HAOB 0 OXBaTHBaD~X n!OCKOCTh paavep011 200X60 1111. 
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KaxAHI SOfiA cocroar 83 veraxnxqecxoro crepzus, KOTOPfll noABemen na ~yx 
npyxaaax. Ko8UU HpyxBH npuHpenneHH K BaiHKall AHYX nepectp088HHX IIOTOpoB nOCTOHB-
80ro toEa. Hrop~ o~oro 83 voropoa conepmaer HoneoarenoHHe ~axeHHB c avnnxTYAOiil 
B 30° 8 np8BOAHT 308~ B ~8Xe8Be. 3TO ABBXeHHe nepe~eTCB Ha RKOph BTOporo IIOTOpa 
8 BH3HBaer anexrpwqecHBI curnan. 3tor caraan noAaercs qepe3 ycanxrenb ua nepnuR 
worop. Bo30YJXe88e pe308aBC80I qacroru 308Aa (npHKepno I5 ru) ooecneq8aaercs 
peryn8p0BKOI YCH!BHBR ll ¢63H. 

YctpolcTBo paOoraer yse roA. Ha ocUBnxor~e xopo•o naO~»~aDTCR nonoxen•e 
8 ~PKa nyqHa. 308Afl paooranr oqea~ BaAezno u oonerqanr paoory ocoOeHBo npa na
crpoiHe cenaparopa. 

llCCRE.nOBAH!dE ll3BJIEI!EHIDI ll <WPMilPOBAHilH llOHH!lX llYl!KOB 
H3 ITRA3MEHHHX llCTOl!HilKOB 

Pai!KO B.lll. 

OrcyTCTBae eAUHOI! OO~enpHHHTOI X8p8KTepiiCTHKII HOH8HX BCTOqHHKOB, B KOTOp~ 
3UKTTepOU HOHOB HBHHCTCH OH83M8 raaOBOrO p83PHAB, 38Tpy~HHeT cpaBHBBB!h BX BOHHO
OHTHqeCKHS CBCTS~ B npeACK83~B8!h DOBe~enze B PSS!l!qfiHX yCHOBBBX. 

B pa~OTS B KaqeCTBe OCHOBHOI! XapaKTCPHCTaKH n!BSUSHHHX BC!OqHBKOB pac
CU8TPHB8eTCH 38BllCHIIOCTh paCXOAHUOCTH HOHHOrO DyqKB B n!OCKOCTH rpaeKTOpBU OT 
napauerpa DO~OOIIH /I/ • l/layqaHOCh BHHHHHC reOUBTpl!H ll tlJOp~ BOHHOODTHqeCKOit CBC.Telllll 
BCTO'iHHKOB, HCHOXhSyD~CH npl! paa~eneBHH CTB~HHDHHX l!SOTOnOB B l/1!9, HS p8CXOAHKOC!h 
nyqxa H n!OTHOCTh HSBneiCaeuoro HOHHOrO TOKB. llonyqeHO, 'iTO KBHHUBnhBSH pecXOA&IIOC!h 
nyqxa BSHOOnee Cll!DHO 38BHCBT OT BenaqHHfl yCKOpHD~ero DpOUCXyrKB B COOTBOmeHBH 
noreHUHBHOB BS YCKOpHD~eu ll tiJonycapyn~eu aneKTpO~BX. BnBHHBC ~plllll 3nCKTpO~OB BaltAeHO 
uenee xpzraqHflu. l/lauepeaa pacxo~auocrh nyqna c yaexaqeHHeu paccroHBHB or aounoro 
acroqniUta acneACrBHe l(eKounencauza o611eunoro sap~a. 

OnHpaach 8a asnoxeuH!le npe~craBneHHH 6Hna oc~ecrnnena KOAUtPzKSUBB 
BCTO'iHHK8 1 KOTOpSH D03BO!Kn8 C~SCTBSHHO YBCHH'iHTh ero HPOBSBO~HTB!DHOC!h. 

J!Htepatypa: .I. Palilxo B.l/1., liT~, 33.244, 1963 r. 
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HEKOTOHlE DPOEJIEW TEPI.!WIECKolt SI.!I!CCI!Il i!OHOB 
B MACC-<:nEKTPOMETPill! ll30TODOB YPAHA. 

ll.OnaycKH 

llpH KaCC-cneKTpOKeTp~eCKHX H30TODBHX 8H8XH38X yp8H8 HnH 3XeKSHTOB 6oxee 
BHCOKOrO nop~KOBOro HOKepa, B OCHOBHOK MOEeT 6HTD HCDOXD30B8H8 TOXDKO T8pKH
qecK8H HOHH38~H 1 eCXH B pacnopHEeHHH HKSe!CH He60XDmOe KOXHqecTBO Be~eCTB8 
jauaqHTeXDHO KeHDm8 KHXXHrpaKKa/o 0DTHK8XDHH6 ycXOBHH ~H !SpKHqeCKOn 
HOHH38~HH B K8CC-CD6KTpoUeTpHH ~0 CHX nop e~e HeX~3H cqHT8TD BDOXH6 H3BeCTHHUH 1 

D03TOyY Ka~n peayXDT8T 1 DOXyqeHHHn B 3TOK HanpaBneHHH, HBXHeTCH UeHHHU BKnSAOK 
B K8CC-CD6KTpOKeTpHqecKyn H30TODHym 8H8XHTHKy ypaua H Tp8HCypaHOBHX 3XeUeHTOBo 

B KHOroqacneHHHX H8yqBHX pa6oTSX ynOUHHBeTCH 1 qTo npH ~068BXeHHH DOCTOPOHHHX 
Be~eCTB /OKHCXHTenen 1 BOCCT8HOBHT6Xenj K 8H8XH3HpyeKOUy KaTepuaxy o6p83ynTCH 
npouexyroq&He HXH CT86HXDHH8 XHKHqecKHe COe~HHeHHH, KOTOpHe H3K8HHmT pa6oty BHXO~B 
B 6naronpHHTHYD CTOpoHy H B peayXDTBTe 3TOro 3H8qHT8XDH0 B03p8CT88T BHXO~ HOHOB. 
TaHOe HBXeHHS 6HXO SaKeqeao H8UH B cnyqae npu6a»neHHH KBnxH BO~Hon rpa~HTHon 
cycneHSHH K HSHeCeHHOyY H8 BOX~paKOBYD HHTD yp8HHX-HHTp8Ty. TaKHK o6paaou, 
B TeqeHHe I-2 qacoB 6HX nonyqeH HOHHHn TOR IQ-9- IoriO a tf2 3B D~H 
o6~eK KoxuqecTBe ypaaa KeRDme o~Horo KHxxurpaKUa u OTHomeHue l/ 238/1) 35 6HXo 
onpe~eXUHO C TOqHOCTDm 0 12 - 0 14%. MeTO~ UOEST npHKeHHTDCH RPH H30TODHOU 8HaHH8e 
aneKeHTOB C 6onee BHCOKHK nop~KOBHU HOKepoK, OC06eHHO npu HaHHqHH B03UOEHOCTH 
38UeHH o6raaua 6ea BHHHUBHHH HOHHOrO HCTOqHHKB. 

MACC-<:DEKTPOMETPI!qECKOE I!CCREnOBAHllE TEPMOilOHll3AUIII! 
HEKOTOR[[ anEMEHTOB C BUCOKI!M DOTEHUI!AROM ll0Hll3AUI!II 

HA DOBEPXHOCTI! ~OC~ATHUX CTEK~OOEPA3HUX CHOEB 

B.AMOB 

C DOKO~m K8CC-cneRTpOU8Tp8 1Ai!-I305 HCCXe~OB8H8 TepUOHOHH38UHH· CBHHUB 
npu ucnapeHHH ua cnoeB, co~epa~ B paanuqftHX nponopuuHX oKHcu KpeKKHH, 
~C~pa, BXmKHHHH H UHPKOHHH 1 HSHeCeHBHX H8 BOX~PBKOBYD neHTy. ~H 3Ton uexu 
nyTSK DPHKeHSHBH CSTKH C 38~8PEHB3m~U DOT8BUHaHOK 1 CKOHTHPOBBHHOA B neqHOU 
HOHHOK HCTOqHHKe,oc~eCTBXHn8CD pa3~6XDH8H perHC!pBUHH DOXOEHT8XDHHX HOHOB H 
aenrpanDBHX 8TOKOB 1 B~eX~CH C DOBepXHOCTH CXOH. TBKHK o6pa30K HCCX~OBBHO 
BnHHHR6 p83XHqUHX ~8KTOpoB H ~8BHHK o6p830K COCT8B8 CXOH HB CTeneHD HOHH88nHHo 

YCT8HOBn8H0 1 qro OCHOBHHKH KOKDOH6HT8KH CXOeB C XOpOmHUH 3UHCCHOHHHUH 
X8paKT8pHCTHK8KH H BHCOKon HOHH38UB6A HBnamTCH OKHCD KpeKHHH H OKHCD ~C~Opa. 
fipH onpe~eneHBHX COOTHOmeHHHX Ke~y HHKH B npH Teanepatype BHme II00°C 3TH 
KOKnOHeHTH cnn&BnHmTCH H o6pa3ymr CT8KX006pa3HHn anon H8 BOX~paKOBOn XeRTe, C 
DOBSpxHOCTH KOTOporO CBHHe~ BCD8pHeTCH npeuuy~eCTB6HHO B B~e HOHOB. 0~H8KO 
nonyqaeYHA HOHHHA TOK CHXDHO H8CT86HneH. DpB68RieHBe B onpe~eneHBHX KQXHqecTBSX 
tepUHqecKH ycroiq&BHX OKHCXOB TBKHX KBK OKHCH anmKHHHH 1 UBPKOHHB CT86HXB3Hpyet 
HOHHHn TOK. 
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YCTBHOBXeHO, qTQ CXOH C XOpOmBKH 3UHCCHOHHHUH X8p8KT8pHCTHK8UH nonyqamTCH 
numD ror~a, Kor~a ua Bon~paKoBon neHTe o6paayerca auop~HHn cTeKnoo6paaHHA cnoa. 
Sto ~ocTHraeTca nyreK no~o~~ea repuoo6pa6oTKH u BBe~eHBH B cnoa ~ocraroquoro 
KOnzqecTBB OKHCH qoc~opa. llccxe~oaaa Kacc-cneHTp npo~oB repuuqecxoro paaxoae
HHH OKHCB qocqopa. 3TOT K8CC-CDeK!p H3UeHHeTCH C reqeHReK BpeueHH H C noBHmeHHeK 
teunepaTypH H CHXDHO 38BHCHT OT COCT8B8 CXOH. YCT8HO»neH8 T6CH8H CBH3D Ke~ 
xapaKTepoK aroro cneKTpa u cTeneRDm aouuaaUHH ~a cxoeB paaxuquoro cocTaBa. 
fipH HCnapeHBH 13 HCCXe~OBBHBHX CXOeB B BUCOKOA CteneBH BOHB3Hpym!CH p~ ane
KeB!OB C BUCOKHIIH DOT6HUHBX8llll HOKH38UHB, rXSBHHU o6p830K 1 :raKHe 1 KOTOpH8 HK6M 
HH3KYD orenXOTY ·zcnapeHIH B CXaOOCBll3aHHHe coe~HBeHHH C KHCXOpo~OK. 3TH CXOH 
KOryT 6HTD HCDOXD30B8BU C ycnexoK ~H HBKOTOpHX Kacc-cneKTpoKeTp~eCKBX BCCXe~o
B8BHi KanHX KOXBqeCTB OT~eXDHHX aH6K6HTOB - pa~08KTIBBHX B30TCDOB H npo~TOB 

~epBHX pealtUJlll. 

!.IACC-CllllliTPOMETPRt!ECKOE OIJPEJIEJIEH!IE IlPII!JECU HATPI!il 

B CBIIHUE 

YTeeB J.I.H. 

Bospac:ra~aa noTpe6HOCTD p~a o6xacreA aayKH H rexHHKK B qzctHX B 
CBepxqHCTHX K8T8pi8X8X &y~aetCH B Ba~eEHOK 8HSXB36 BTBX KSTBPBSXOB RBK B 
npouecce HX nonyqeHHH, T8K H B npouecce HX HCDOXD30B8HBH. Cy~eCTBy~e KeTO~ 
8HSXH38 XB60 He o6na~amT ~OCT8TOqaoA qyBCTBHTeXDHOCTDm, XB60 He HHBHmTCH YHH
BepcSXbHHUH • Mace- cneKTpaHDHHA aHBXHB uoEeT 6HTD npmKeueH R no~aan~euy 
60XDmBHCTBy 3XeKeHTOB• qy»CTBHTSXDHOCTD KBCc- cneKTpoKeTp8 KOE6T 6HTD ynyqmeua 
ycoBepmeHCTBOB8HHeK BCTOqHHK8 HOHOB 1 y»enzqeHHeK CB6TOCBXH Been HOHHo
ODT~eCKOi CBCT6KH npu6opa, 8 T8KE6 BH60p0K H8B6oxee paUBOH8XDHOrO KeTO~ 

8HSXH38. 
B ~8HHOn pa6ote p8CCU8TpBB86TCH O~HH H3 B03KOEHHX KeTO~OB KBCC-cneRtpo

KeTpHqeCKOro 8H8XB38 C npHKeHeHHeK npBHUHDB KHOroHBTHOll BOHHBBUBB • KOHCTpYftTBB
HOi oco6eHHOCTDm HCTOqHHK8 HOHOB HBXHeTCH ycTpOiCTBO C TpeKH HCnapBT6XHKH, 
qro ~SeT B03KOEHOCTD 6ea HapymeHHH B8&yyY8 B CBCTeKe npoBO~HTD IPH 8H8XB38. 
06uquo O~H BCD8pHT6XD aarpyaaeTCH 3TSXOHOK. llcnapHT6XD·np~CT8HBHeT C060A 
BOX~p8UOBym HHTD C KOHHqeCKBKH CDHpSXHIIll. ilOHH38TOpoK HBXHeTCH DOXOCK8 H3 
BOn~paKOBOi ~XDrH C ~enDm• BHXO yCT8HOBX6H0 1 qro BSXHqHBS BOHHOrO TOK8 npH 
TeunepaType HOHB38TOp8 BHme 2000°C He 38BHCHT OT pa60TH BHX0~8 KatepHaH8 HOHH38-
TOp8. ~RTHBHOCTD HOHH38UBH H8TpHH B HSmeK cnyqae no Cp8BB6Him C tepYOBOHH38UBBA 
aa oAaon xeure BHme B IOOO paa. Depeuemeuze acnapzrexen 1 ycrauoBKB o~uoro as HBX 
B pa6oqee noxoaeHBe ocymectanaerca npBBO~OK, pacnonoaeHRHK B cauo1 mcroquHKe. 

nna nHT8HBH BXeKTpzqeCKHK TOROK npHB0~8 BCHO~D30BSXCH CB060~HHn BBO~ CT8~8pTHOro 
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HCTOqHBKS H KOpnyc. KORHqeCTBeHHaB O~BHKB CO~BpzBHHH HBTPHR B 06paa~e npOBOAHXBC~ 
nyTBK CpSBHBHHR HOHHUX TOKOB 3TSHOH8 H 06paa~a. YCT8HOBHBH8 HHHB~BR 38BHCHKOCT~ 
aouuoro TOKB or Eonaqecraa npaueca. TeuneparypHHH peJXu acnaparena BH6Hpanca 
TBKHK o6p830K1 qro6u B reqeHHe 5 KHH, nonyqar~ KSKCHKSH~Hym H HBH3KBH~a 
HHTBHCHBHOCT~ HOHHoro TOKS, 

llpoae~eua npoaepKS aocnpoaaao~uocra nyreu nocne~oaaren~uoro auanzaa o~uo. 
ro H roro xe o6paa~a ua acex acnapureneH. Peay~raru oKSaanac~ Bnonae 

y~oaneraopuren~HHKH. ~auepeuae uouuoro TOKB npoBOAaXoc~ aropaqHHK anexrpou-
HHK YKHOXHTeneK, qYBCTBHTeH~HOCT~ 8B8nH38 DO HBTPHD OKaaanac~ PBBHOHl0-6~, 

MACC-AHARH3ATOP C TPO~HO~ ~OKYC~POBKO~ 

~uoaaq B.~ •• ~6oa n.T. 

Macc-cnexrpouerpaqecKHe uero~ Bccne~oaauaa no~~ mapoxoe pacnpocrpa
Heaae B paanzqHHX 06HBCTRX HBYKB B TBXHBKB, B HBKOTOPQX CHyqaax, HanpBMep, npz 
HCCR~OBSHHH DH83KH 1 npe~CTSBHHDr'HBTepec npa6opu, n03BOHHD~e npoHSBO~T~ 8B8nB3 
uaocoaoro cocraaa nyqHQa aoaoa, Hue~ 6on~moH aueprerzqecKaH paa6poc. B arou 
cnyqae ~enecoo6paauo acnon~oaar~ auanaaaropu c ~KYCHpoaaoH no aanpaBneBRD H 
3HeprHB, B ~OKna~e npHBO~HTCH ~SHBHe pacqera H 3KCnepHKBBT8n~BOe HCCHB~OBBHHS M8CC-
8HBnH38TOp8 C rpo~ol ~KyCHPOBKOI/~KyCHpOBKS no ~BYM HanpaBHBHBHM H aaeprHHj. Macc
aHaAH38TOp COCTOHT H3 OAHOpO~HOrO MBrHHTHOro nOHH (yroH pacrBopa 90°), COBMe~eHHOro C 

· KBaaao~uopo~u anexrpaqecKBu noneu. 3neKrpaqecKoe none o6paayerca anearpocraraqec
Kol ~KycHpym~eH cacreuol /~Cf /I/. llpoae~eu pacqer c~epzqecKOH a6eppa~x aroporo 
nop~a. llpaao~arca uero~a uacrpoHKB MBcc-auanaaaropa a ero aouao-onraqecKRe 
XBPSKTBpBC!BKR. B MSCC-.BBBnRSarope C pa~HYCOM ~BHTpan~HOI rpaeKTOPftH ~ = 24 CM 
nonyqeuo paapemeuae 400-650. lloKaaauo, qro npx6op noaaonaer pa6orar~ c.BOBHHMR 
n,qKBKB, HMBD~MH paa6poc no 3HeprRRM ~0 ± 25%, 

/If nPacqer R aeKoropue xouuo-onrxqecKRe xapaxrepxcrRKR aneKrpocraraqecKOH 
~KYCHp~el cxcreuun B.~.Auuoaaq, A.A.Cucoea. C6.n~BaxqecKaa aneKrpoBBKan, 
BunycK 2. AroKBa~ar I965, 
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YArH~THHE ll~3YH C llPOCTPAHCTBEHHOA eOKYC~POBKOA 
3APHIEHHHX qACTmt HA YI'JIE OTKJIOHE~H 71 VfO PAm!AH 

ee~oceea E.n., Manoa A.~. 

B COBPSKBHHUX ~epHO~HSHqecKBX HCCH~OBSHBBX qacro B03HBK8BT norpe6HOCT~ 
BU~eneHBH ManopacnpocrpaHBHHUX R30TODOB C BUCOKOH KpSTHOCT~D o6ora~eHBB H 
KBHBMSUHHKB norepBRH npz paa~eneHHB. ,llna STBX neneH A.~.IIBHOBUK /1/ B 1956 r. 
6~a npe~oxeaa a~ea coa~aHBR uarHBraoro cnexrpouerpa, ocy~ecrBnRD~ero apocrpaa
crBeHaym 4!0KYCHpOBKY 38pBXBBHUX qacr~ HB yrne OTKHOHBBHB 'f'an1{f0 pa~HSHo 

Buro~a npz6opOB ~SHHOro TBna 38BnmqieTCB B C~SBHRTeH~BO 6on~OH ~cnapCBB 1 
Koropaa aupaxaerca ~puynoH .o.:x • 't. ("if) 4AP. • llpll uaqan~uou pa.ltJIYCe 

"Z. =40 CK ~cnepcaB AX pSBBB 40 KK HS 1% OTHOCBTeH~BOII p83BOCTB KBCC. 
TSKXB cy~eCTBBBHHK npeH~BCTBOK ~BBBOH CBCTBKH RBHBBTCB OTCYTCTBBB nneqel 
4!0KYCBpOBKB, qro ~enaer npa6op ~ocraroqao EOMDSKrHHK. 

He~ocrarKOK CBCTBKH RBHRBTCB cpaBBRrB~O BB60H~moH yron B8KHOB8 HBBHR 
~OKYCOB K oceaouy nyqy /nop~Ka 30°/, qro cHBxaer pean~HYD paapewam~ CBHY 
npa6opa B orpaBR~BBaet npmueaeHRe nyqKOB c 6on~BMB yrnaKB pacxo~muocra 1 ae 
6onee x 1° - 2o.). 

H3BeC.THHe Bey~o6CTB8 C03~88T R TO 00CfO!!T8HlCTB0 1 qro BCTOqKBK R npaeKBBK 
~OUJIU HBXO,JtBT:bCII B KBXDOHDCBOK npocrpaBCTBe. llODUTltB OTTBHYT~ llyqOK 88 npe~enu 
nonDCOB OK83BnBC~ 6eaycnemBHKB 1 raK KBK pacqeru nOK83BnB 1 qro npR 3TOK 6y~er 
npOHCXO~BT~ ~~KyCHpOBKS nyqK8o 

B HAS no pac'letaK A.e.Uanoaa 6wi coa~aH 6era-cneKrpouerp c none11 nV!o', 
Koropul ycnemuo ~eRcrayer /2/. B arou npa6ope acnon~yerca BBBWBHR B asyrpeBBHR 
qacra DYqaa, qro Buauaaerca aeo6xo~uocr~ pacnonoxmr» npaeliBRK R acro~K B 
reaeBol aoae, aa~~eBBol or aapaxeBHUX qacra~. 

! ~ T E P A T Y P A: 

I. BapaBOB C.A., ManoB A.e., lloneaol P.M., MeDHBB r.H., 
ABropCKOB CBMBTBH~TBO II! 167649 no. 38BBK8 II! 872385, C 
npiiiOpBreTOK or 25 ~BK86pll I963 ro~a • .. ·-2. Bapauoa C.A., noneBoH P.U., Bonqaoa D.A., Anaea ~.r., Benea~KRH c.u. 
llarBBTBHi 6era-cneKTp0118Tp C UDQPTpBBCTBBBBOI ~KYCHpDBKOI 
nyqKa aneKrpouoa aa yron n VIO~ 
llporpauxa XV exero,Jtaoro coae~aHBII no ~epaoA cnexrpoCKODHB. 
t!3,Jt8tencrao •HayKa• o 1965, 
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flOHCKif AHOJ.IAJ!HIOI'O BO.l!OPOl!A 

KyxaBa~ae r.u., UeuauoBa l.H.,CysopoB l.H. 

I. RaBeCtHHe B aaeto~ee BpeKR saKoaowepaocta, otaoca~eca K aneueH:apUHK 
qactanau,ae aanpe~amr cy~ectBOBaHBH anowan»HHX cta6Rn»HHX qactan /KBK sapHZeaHKX, 
taK H ueHtpan~x, a taKZe aHtaqactzn/ c waccoH 6oR»meH uacc~ npotoaa. OueHKa 
B03KIW!OH KOHnetpBUBII !8KHX qactzn B seooH 8!HOC~epe ~Bet BeJUIUBy 1 ae 6oR»me 
10-IO, eCRK UO~ KOHUeTpanaeH UOHHKBT» O!HOmeHBe UCR8 8HOH8RbHKX qactzn K 
noxHOKY qacny qactan B ~aanoH npo6e. 

2. Cta6HJI»~e ·~e• qacnlUI, sapHZel!l!He nonoZI!'fex»so, ~o.IIXIIIi 

o6paaowBat», 38XB8T~aa anenpoa, THZe1!HH "~HKHll" BO~opo~, KOtOpiH nocne 
OKHcneHKH 6y~et yqaC!BOB8T» B KpyroBOpote BO~ H BO BCOX XHKHqeCKHX pe8KUHHX 
H8p~ C 06~qHHU BO~OpO~OH B KaqeCTBe ero H30TOU8. 

B nponecce o6ora~eHBH Bo~opo~a ~elltepaeu /aanp., npH npoaaBO~etBe 

THZ6XOH BO~~/ ~0~0 KMeT» UeCTO UODyTHOe o6ora~eHBe o6paaua 8HOMBR»HHKB 
THZen~HH aaotonaKH TeM 6on»me, qeu 6on»me HX wacca. 

3. B CRny CK838HHOrD 1 HeCMOTpH S8 SH3KYD OXH~aexym Benauay npHMeCH 
"~KHX" qacTHU B aTxoc~epsow B~a~e, ae Jillmeaa CKHcna cnenaan»HaH nonHTKa 
wacc-cneKTpowetpaqecKoro accne~oBBHKH o6paauoB tazenoH BO~ c uen»o 
o6HapyzeHHH aHOHaRbHOrO BO~Op0~8 /TeM 6onee 1 qf0 qyaCTBHTBX»HOCT» COBpeUeHHHX 
HBCC-CUeKTpOKeTpaqec~HX MBTO~OB ~OCTaToquo B~COK8/. 

4. Macc~neKTpoKeTp,UH 1311-04 ~ UO~eprHJT ~OUOnHHTeR»HOKY HCUHT8HKD 
~H YTOqaeaaa·ero xapaKTepHCTHK. 

Paapema~aa cnoco6aocT» aToro xacc-cneKTpoxeTpa c raaoBHK HCToqaBHOu 
Sa ypoBHe 5% HHTeHCHBHOCTB nHHKH H8CC-CUeKTP8 6~a nonyqeaa paBHOll "500" UpB 
BaKYYHe B HOHHOH HCroqHHKe - 2,10 - 7 HH PT• CT. K npH ~HOBOM TOKe ,_ 2.Io-I8A. 
ECXB npHHHT» 1 qf0 npeBHmeaBe HOHHOro TOK8 HB~ ~OHOH /m~aKH/ B !pH paaa HBnHB!CH 
nHHHBH MBCC-cneKTpa H CpaBHBU TaKoll UKK ( - 6.!0-l A) C MaKCHM8RbHO . 
Boawozao 6on»nu nHKOM (- 3.ro- IIA), ro ~H ouomeaaa nKKoB nonyqHTCH 
3HaqeHHe - 2.10 - 7 ( _. 2.!0 - 5%) 1 .qfO HBnHBTCH OUeHKOll qyBCTBHTen»HOCTK 
~BHHOrO HBCC-cneKTpOMeTpa. flpH60p U03BOnHeT 06H8pyzBT» npKMepHO l aHOMaRbHym 
qaCTHUY aa 5.Io6 o6HqHHX qaCTBU npB YCROBHH 1 qTo ee M8CCa OTXHqaeTCH OT HBCC 
B3BeCT~X qaCTBU 6oxee qeM Ha ~ 0,003 HBCCOBOll e~BHBIUio 

5. Co~epzaHBe BO~HHHX napoB B aTMOC~epHOM B03~e Ha ypoBHe HOpH 
~ocTaraeT 4-x o6~eKHHX npoueHToB. KoaqeaTpanaa aaoMBR»HHX qaetan B npo6e 
BO~ ua CKo~eacupoBaBmeroca napa ~onzaa 6~T», npawepao, B 2D-25 pas 6on»me, 
qeM B npo6e B03Jtyx& • flpB 3TOK B03KOZHOC!:& 3allerHTL "JtKKHe" H30TOUH BO]tOpo]ta 
yseXI!UB8eTCH ]tO BeJUIUH~! 1:!08 • B cnyqae, KOr)ta H8CC8 HCitOIWX 8HOMBnbHHX 
qaCTBU /H o6paayeiWX HHH aTOMOB/ 6on»me H8CCH 8TOUOB ~eHTepBH 1 npouecc KOH
ueaTpHpoBaHIIH ~eH!epaa ~onzea npaBecTK K yaenuqeHHD co~epzaHHH "~oro" Bo~opo
~a He BeBee qeu B 6,6 • ro3 paa ( C/Co = 6,6 .103 npH C= 99,82%. Co= 0,015%). 
OTO ~OXZHO nOB~CBT:& B03HOZHOCT:& o6aapy&eHHH aHOMBX:&HHX qaCTBU B Uepecqere Ha 
8TMOCiPepHHll B03~ ~0 BeXHUHH 1:6,6 • roll • 
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6. B HHTepBaXe MaCC OT l ~0 12-TH n~HKOro" BO]tOpO]ta B BTMOC~epHOH 
~oa~e, BOJtOPO.lte BO~ H .~teHrepHH 97 H 99,82-npoueaTaoll THZenoll BO.lt~ o6aapyzeao 
Be 6~no.B peayx»TaTe wacc-cneKTpowerpuqecKoro accxe.~toBaHBH sa yctaaoBKe IIH-1311 
04 c qyBcrBaren»aocr»D 2.ro- 5% a paapemaD~ell cnoco6aocr»D "500" aa ypoBae 

5% B~COTU UHK8 ycraHoBXeHO! 
a/ B cnyqae, ecnB wacca "~HKOro BOJtOPOJta" aaHBuaeT npouezyroqaoe 

asaqeaae ue~ uaccoll o6~qaoro BOJtopo~a H .~tellTepaa, ro waKcHuan»saa KOHues
Tpauua TBKHX qaCTHU B BOSJtYXe Jt8HHUUH K3UepeHBHUH oneHHB86TCH B npe~enaX 
r.ro- 8 7 I,5.ro- 12. · 

6/ B cnyqae, ecn~ uacca"~Koro BOJtopoJta" 6on»me uaccu .~te~repaa, 
ro KoaneaTpauua TaKBX qacTHU B aeuuoll aruoc~epe uoxet 6~r:& ueuee qeu- 1,5.10-

1
2;· 

B/ JtXH aaouan»~X usoronoB BOJtopoJta c uaccoll, cy~ecrBeHHo npeBocXOJtH~ell 
uaccy .~te~Tepma, rpaHHua HX RoaneaTpBUHH B aTuoc~epe, Kotopaa uorna 6u 6ut:& aaue
qeaa, saaqmren:&ao cHHxaaTCH no cpaBHeHHD c BenmqHsoll 1•5 • ro-

12
, nocKon:&KY 

a~eK!HBHOCT» nponecCOB H30TOllHOrO o6ora~eHHH THZenoll BO~ onpe]tenHe~H 
BBnHqHHOll p83HOCTH ,Mace, paa]tenHeUHX H30TOUOB. CneJtYeT auer» B BHJtY 1 qro JtnH 
B03UOXHOCTH oueSKH rpaaan KOHUesrpaUHH TBKHX 8HOYBX»SUX qacTHU seo6XO]tHUO 
nepepa6orar:& aaaqaren»HO 6on»mme KOnmqecrBa ucxoJtHOll Bo~. 

7. llozcK auouan:&HHX qacTHU 6~.6~ cy~ecrBeHHO o6nerqea, ecna 6u 6un 
yK838H HaH6onee BepOHTHUll HHTepB8X MBCC 1 r.~te UOXHO OZH]t8T» o6aapy.!6HHH "JtHKHX" 
uaoronoB. 3To nosBonzno 6u JtnH ynyqmeHHa·npaBeJteaaux ~aHHRX ucnon»SOBBT» uacc
cneKrpouerpaqecRyD aaKonmren»syD ueTOJtHKY npH aauepeuuax. He numeao cYUcna raKZe 
BHOB» npocuorper:& uacc-cneKrporpauYH, nonyqeua~e pauee npH aaanaae npo6 B~COKO 
KOHneHTpHpOBBHHOll BO~ C nen»D o6Hapy&eHHH nHKOB /XHHHH/ 1 KOTopue He 6~XH B CBOB 
Bpeua u~earu~uUHpoBBH~ c onpe.~tenea~UH uaccaUH. '• 

H3MEPEH~E MA][X KOR~qECTB He~3 B He -4 B TBEPnOM 
TEn nm flOIIOII!l-l MAI'!IIlTHOrO l!HHAMIPIECKOrO UACC -
CflEKTPOMETPA C BHCOKOll PA3PEffiADmEn CllOCOBHOCTbD 

AnzuoBa ~.A., BonreHKoB B.c.,·rapruasoB B.H., 
llaKHpHH B.A.,mycrpoB B.H. 

1. ATOYU.He8 H He4 UOryT OR83aT»CH BKXDqeHHUMH B RpBCTannaqeCKyD 
pemerKy rBep.~toro Tena B pesyn»TaTe p~a nponeccoB, npoacxoJt~ B npapo.~te B B 
xo.~te ~PBaaqecKHX aKcnepmuearoB. 'npmuepaUH raltllx nponeccoB aBnamc a: 

1. 06nyqeHHe B ROCMOCe, WS~BBD~ee COO!B6TCTByD~e HJtep~e peaKnftH 

B.Be~eCTBe TB6PJtOrO Tena. 
2, Henocpe.~tcrBeaaoe BHeJtpesae B xpucTannmqecKJD pemeTKY o6paana .Kocuu-

qecKHX qaCTHU B BHJt8 MBP He3 H He
4

• /I/• 
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3. ~epaue peaK~R npH RCRyCCTBBHHOU 06~yqeHHH 06pa3~0B B yCKOpHTB~RX 
aapaxeu~qaara~ u B HAepma: peaKropax. 

4. ~epaue peaK~R, R.llJ1111'1B UO;lt UI!HI!HBII HS~:r'IBIIJI!I OT pa;ztR08K1'HBI!WC py;zt B 
BCTBCTBBHBNX yc~OBHRX. 

5. Pacna;zt BCTBCTBBHHo- pB;ztROBKTHBHUX 8TOUOB 1 BXO;ltH~X B Be~eCTBO 
o6paa~a./2/. 
ABanH3 CO;ztepZBBRH He3 H He4 B o6pa3~8X npu 3TOU ;lt86T B03UOXBOCT~ Cy;ltHT~ 06 HBTBH-
CRBBOCTB H ~I!TB~bHOCTR COOTBBTCTBYD~X npo~eCCOB. B03UOXBOCTb KO~HqecraeHHOrO 
8HBAB38 oqea~ Uan~ npo6 re~BH B o6p83~8X flQIO 8TOUOB B ueuee/ n03B~HeT HByqBT~ 
npOU6CCH ;ltAHBWX6CH OTHOCI!T6AbHO UBAOe BP611H I!AI! DD01!3BOAI!Tb 8H8XI!3 Upl! ·oqeHb 
ua~ou uo~zqecrBe o6pas~a. 

fl. MeTO;ztHKB 8BB~H38 BKnnqaer B ce6B BH;ltB~BBHB re~HH nyreu ~BBABBHB 
o6paa~a B BBRyy~~Hon ne~, norno~eaze xuuuqecBH BKTI!Baux raaoa rerrepalll! H uacc
cneKrpouerpuqecKHn eaanua oqu~eauoro renua. 

YCTBBOBK8 ~H BH;ltBABHBB renRH npe;ztCTBUHBT C06on ~6AbH0116TB~~I!qeCKYD 
aauyyuayn cucreui, aunonueaayn H3 aepxaaen~ea cranH c uerannuqecKHUH ~oraeBHHUH 

H KpBHBIII!o 06p83!lH B6COII ;!tO 60 r. ~BBKni!C~ B KOpya;ztH30BOII Tllrne, HarpeBB6LIOU. 
uonu6;zteaoaoa ne~n conporuaneaus ;zto !600°. MenKue o6paa~ fa ;ztonu rpauua/ non-
aocr~ ucnapHniiC~. fiepe;zt ~aaneHBeu o6paauoa BOB cucreua raaoau;zteneaus r~aren»-

ao o6earaxuaanac~ nyreu nporpeaa u aucoKOBBKyyiiHoH orKaqxz. 
KonzqecraeaHHH aaanua au;zteneaaoro He-3 11 He-4 npoHaao;zt~~nca np11 nouo~ cne~an»-
ao paapa6oraHHoro ~B aroa aa;ztaqu ;ztRBBUHqecKoro uarauraoro uacc-cneKrpouerpa c 
niiT8BH611 IIO;ztyABTOpa qiiQTO CI!HycOH;ltBn~HUU HBnpHX6HB6llo ~H yaenuqeaiiB K03~1!~116RT8 
HCnon~OBBHBH BOBOB 1 C03;lt8HHUX B BOHH38~HOHHOH K8116pe MCTOqBHKB, B STOll UBCC
CUBRTPOII6Tpe npuueaeB HCTOqaiK C ynyqmeHHHIII HOHHO-onruqecKBIIH CBOHC~BBUH R IIBTO;lt 
ROKnBBCB~B paa6poca SHeprBB HOHOB 1 ROTOpue OHH nonyqa~ B IIO~BTOpe. KHHBUBTHRS 
;ltBHXBBHB HOHOB B paapa6oTBHHOU UBCC-CUBKTpouerpe /HCKHDqag KOIInBHCB!liiOHHUH 
pexuu/ no;zto6aa /3/. Kouneaca~oaaua uero;zt onucaa B /4,5/. Oco6eaaocrHUH ucnonb
ayeuoa cucreuu HB~HIDrca: 

I. Bucoxaa paapemam~as cnoco6aocrb uacc-cneRTpouerpa, ;ztocraroqaaa ~B paa;zte
·neuas ~HOB~ ;zty6nerma: AHBHH. fipH H311BP6HHH He3 HB06XO;ltHUO OT;ltBnBTb HHHHD an, 
uuem~ ro xe uaccoaoe ~cno; npH uauepeuau.He4 aeo6xo;ztzuo or;ztenBTb ny6nerayn 
AHHRD c;;- • Ha ypOBHB 50% BUCOTU nHKB paapemam~BH CnOC06HOCTb ;ltOCTBrana 7. !08• 

2. Xopomas wopua ABHHB B uacc-cneKrpouerpe, ;lt8B8BBBH B03110XHOCT~ nonHOCTbD 
p83p61118Tb ;zty6neT He3- an ;lt8XB B cnyqae, KOr;zta HIHHB an 6HA8 IIHTBHCHBBBB AHHBII 
He3B 104 paa. 

3. Bucoxas qyacrBIITBAbHOCTb, ng;a~HBmas aanzcaBBTb nBRB He3 npu nap~anbaou 
;lt8BA6HHB ero B BCToqaRRB nopB;ltR8 !0 TOpe, qro COOTBBTCTBYBT BU;ltBHBHHD B3 
o6paa~a npo6H He3 UOPRAKB 107 BTOIIOB. 

4. Boauozuocrb ~Hrenbuoro 11auepeaus npo6H 6aa oraaqaz, qro noaBOHHno 
coxpaHRTb H8 Bpeua aauepeuaa nap~anDBoe ;ztaaneuue zauepseuoro rasa npaaraqeoKB 
HBH311BHHWol. 

s. Boauoxuocr~ oc~ecrnneHHa u~uqecraeaa~R rpa;ztyapoBKB npa nouo~ qucr~ 
B30TOnOB renua-3 H renua-4 B~OTb ~0 npo6 B !0 BTOIIOBo 
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m. Peaynbraru aauepenua. 
I. KourponDHUe anura c co6nm~eHHeK Bcea npo~e~pH raaoaU;zteneHBB np11 orcyrcTBHH 

o6paa~a noaaaanu, qro B aunyne ue o6uapyuBaerca He3 c TO'IHOCT~ ;zto 10' arouoB 
I! He4 c TO'IROC!~ ;!tO !0

10 
aroliOB. 

2. KourponbBUe onuru noxaaau, 'ITO npB aceA ,npo~eliJpe raaoBU;ztenBBHB B 
uauepeBHa aer norepb reus /B~OTb ~o npo6 4 IO aTouoB/. 

3. ~auepeuze Haoronaoro ornomeHHB renua B npo6e aoa;ztyXa ;ztano npauepuo 

ra6nuqaoe auaqeHHe. 
4. nocrllrByTBH qyaCTBHTBAbBOCTb no3BOHHn8 npoH3BBCTB i13UepeHHB ROAHqeCTB He

3 

B He4 II RX OTHOMBBBB B BBCKOADKBX zeneaHUX I! KBUBHBUX uereOpiiTBX BBCOII B IQ-50 ur. 
PeaynbTBTH B3KBpBHHA y;ztOBHBTBOpi!TBHbHO COBn8~8nT C i13UepeHHBIIH 1 C;lt6A8HBUIIH B 
na6oparopBB npo~.repnuara s.K. /6/ npu aaaq11re~bBO 6oHDmeu Bece o6paa~oa arax 
ze aereopuroB. Hauepeuue o6paa~a Becou 0,35ur ;ztano coana;ztan~e peaynbTBTH c 
C 11311BP6HHHUH roro XB o6paa~a npB 60AbmHX HBBBCR8Xo qyaCTBHTBAbHOCTb 
UBTO;ltHRB 003BOAHBT YJIBHDmHTb HBBBCKH ~H pH;lt8 UBTBOpBTOB ;!tO COTUX ;ztOnen 
UIIAHBrpauua. M9 npe;ztnonaraeu, qro ;ztocrurayrue peaynbraru uoryr 6HTb 

ynyqmeau B npu 6onee r~arenbaou aunonaeHHH ycrauoBRII, qyaCTBBTenbBOCTb no He
3 

uoxer 6urb ;ztoBe~eaa ;zto npo6 6 !0
1 

arouoa. 

R H T E P A T Y P A: 
1. S.A.Scha<Jffer, J.Zahrin,:;~r, Rev.I.~t., 3 1 10, 389, 1')62. 

2. CrapBK H.E. fl;ztepHBH reoxpoaonorBB. A.H. CCCP. MocKBa !961. 

3. MauupBH E.A., ~paueyaoB A.A., fiTS X! 3,II4,I96..:. 

4. IDycrpoB E.H., IT~ 30, ~ 7,860,1960 

5. Mauupi!H E.A., IDycrpoB E.H. !1TS II! 5, !35,!962 
6. repnuur 9.K., ReBCKHH R.K.,MereopBTHKB. A.H.CCCP, BHn !6,24,1958. 

MACCU H30TODOB H 9HEPrHH CBHSH ffAEP B OERACTH 
OT UE3HH AO EBPODHH 

P.A.neUHpxauoB, B.B.nopoxoB,M.H.naays. 

~B uauepeaBB uecc cra6anbBHX uaoronoB a o6nacra or ~eazu ;ztO eBponBB 
acnonbaoBanca uaccneRTporpa~ c ;ztaoaaoa woaycapoaaoa. Cpe;ztHBB paapemaD~as cnoco6-
nocr~ npz6opa paausnacb 60000~-8 oouo. Hauepeuza uacc npoBSBO;ltHAHCb c riouo~m 
;zty6neroB, o6paaoaaHHHX uouauu opraHHqecKHx coe;ztuaeHBH B Hauepaeuuull zaoronaUH. Maces 

RBX;ltOrO H30TOU8 BHqiiCABn8Cb B3 HeCKOAbKBX H638BIICII~ ;zty6neTOB C IICnOAD30BaHBBU 
paanu~ opraHHqecKKX coe;zt~~aeuaA. 
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Koa~po~~ KB'IeC~BeHHOC~B no~yqeHHUX ~BHHUX npOB3BO~CH COC~BBnBHBeK 
BBUKHYTHX UMKnOB c "ay~eao~ norpemuoc~~D· n uauepeHHeu "uao~onaux" ~6~~oB, ~.e. 
~6~e~oa, o6paaoBaaaux ~YKH coce~uuuu nao~onauu ~8HHoro a~euea~a, a B p~e 
~yq8eB u paanH'IHHX axeuea~oa, c paaaunea B uaccax npuuepao sa o~ay ana ~e e~aa
nu uaccu. 

~CUOX~OB8HZe HBCKOH~KHX ~y6H8TOB npu H3UepeHHB KBCCU HeH3BeC~HOrO 
H30~0UB U03BOXHHO KOH~poxupOBBT~ "BHYTPBHHDDn COrX8COBBHHOC~~ peay~~~B~OB. 0KOH
'IB~BH~HH8 3H8'18HHH UBCC H30TOUOB BRqUCXHHHC~ C yqetOK "Becan H3UepeHHHo 

Buqacneaae ~cnepcBa npa6opa ao acex cnyq8HX npouaBo~Hnocb.C 
nouo~ ~paruea~oB opraHH'!ecxux coe~aeuua c paaHBneR ua o~ay uaccy Bo~o
po~8. STo o6ecne'luBeno otuocute~HYD tO'IHOC~D onpe~exeaau ~ucnepcua BO 
BCeK H3UepeHHOU ~H8U830He KBCC rw I0-5. 

Cpe~HHH 0THOCH~8XDHBH ~O'IHOCTD 1 nonyqeHHBH B pa6ote C yqe~OK 
"BHytpeHHe~n COrXBCOBBHHOCTB pe3yXDT~~OB ~M /M=(2~5) .IO-~ '1~0 COOtBetCTBye! 
20 ~ 60 KBB. B ~a6nane I npaBe~eHH aaal!eHBH uauepeuaux uaco. 

Ta6xaga I* 

II!!N! 3HB'I811B8 KBCCU I!! l!!j SJ!e~o~eu~ A 13HB'I811B8 KSCCU 

I. &scr·· 133 132,9054IO I6. I42, I4I,907772 ± I5 
2. 130 129,906470 17. I43 I42,9098I5 :!: I5 
3. 132 "13I,905I20 18. I44 143,9!0090.! I5 
4. 134 133,904520 19. ,o tid 145 144,9I2662 ± I5 •• 5. S6 Ba. 135 I34,905330 20. I46 !45, 913173 ! I5 
6. 136 135,904570 2I. 148 I47,9I7043 i I5 
7. 137 136,905590 22. 150 I49,9209IO ! 35 
a. 138 I37,905260 23. 144 I43,9II980 :!: 60 
9. s,La. 138 137,907202 ! 20 24. I47 146,9I4880 !. 30 

IO. 139 138,906500 :!: 20 25. s 148' I47,9I4920! 40 
II. 136 135,907090 ~ 20 26. n rn I49 I48,9I7200 ± 20 
I2. 

r,Ce 138 I37,9060IO ~ 20 27. !50 I49,9I7320.! 60 
13. I40 139,905540 ! 30 28. !52 I5I ,9I9850 .! 30 
I4. I42 I41,909I50 ± 25 29. !54 I53,922450 ± 20 
I5. .,Pt. !41 I40,9076IO :t 20 30. c 15I I50,919830 :!: 20 

31. n U. :I 53 I52,92I360 :t 50. 

*) ilorpemHOCTH B 3H8'18HHHX KBCC O~HOC~CH K UOCXB~HBK 3H8'18~U nB~PBK. 

D) 3uaqeHBH KBCC H30TOOOB neaBH H 6apuu HBnHDTCH npe~BapBtBXDHHKBo 

ilpUioiBHHH H3KepeHHH8 B B8CTOH~81 pa6ote KSCCH B30%0UOB B KS'IeCTBB onopaux, 
KH BH'IHCXHnH OKOXO 70 KBCC H 3Heprul C~HBH pa~08KTHBHHX H30%000Bo Bee 3TH 
~SHHHe 6axa HCOOX~OBSHH ~H no~cqe~a BHeprHB CBH3B 88 HyKn08 (E/A), B8eprBB 
CBaaa nocxe~HHX 8eltpo8a u npoto8a ( Bn u Bp), 38eprHB cBsau ~Byx nocne~8BX 
8eltpOHOB B npo~080B ( ~n H B2p) H U8P801 aueprBB 8eRtp080B ( Pn ) H 
npoto8oB (Pp), accne~oBaao noBe~eaae aaepreTa'leCKBX napauetpoa y aao6apHHX.~ep. 

A8anua aaueaeaau B8epretB'!ecxux napau~poa ~ep yxaauBaet sa a8ouan~ 
808 noBe~eBBe a8epraa CBH3H npu nepexo~e OT c~epaqecKBX ~ep K ~e~pUBpoBaBBHK 
cAl = a8 ~ 92 >· 
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II! 

rroxaaauo, 'ItO aaouanzu B noaa~eaHa auaqeuaA B2n aadnD~ae~cu KBK y qe~ao
'letaux, tax a y qe~Ho-8eqe~HHX ~ep. Onpe~eneHH BenzqaHU CKB'!Ka (0,3 ~ 0,6 !.laB) 
H npBKBpHUe rp8HHQU ltBIICTBHH B~oro a!MeKta. STa BHBO~ 8BXO~UCH B COOTBB!'
C!llllH CO C08KtpOCKOnH'18CKHIIJI ~BBHHUB 00 H3Uepe8HD 3B8pl'BI! nepBUX po!8nH08-
HUX COCTOHHHR B accne~auol o6n8~B uacc. 

MACC-CITEKTPOMETPH~CKOE HCC!E]pBAHHE PAnHAUMOHHOTO 3AXBATA 
HEtiTPOHOB R30TOITA~ YPAHA II ITJIYTOHI!fl B PEAK'IOPE BP-5 

IIL,BOB B.R., MacneaHBKOB B.R. 

Ceqeuae pa~8nK08HOro BBXBat8 '~ a aro ouomeuaa K ceqeum ~eneBKu 
L ~r 
~it BalBO 388~» npR p8C'I~BX H K08C~pyHpoB8HBB ~epHHX peBK~OpOB. 

B 8ac~o~el pa6o~e npaae~eBH peayxD!B!H a8uepeHBI ~oxa pa~aauao8HHX 
38XBBTOB tir'Jl ( r~e 'lJ. -BHTerpauBHR UO!OK 88Rtp080B) B30!0U8KR ypa88 ( UlSJ 
,.,an, At • ., no p 1tt ' 
U 1 U ) B OXytOHBII ( f'u , flr.l , U ) B 38Bi!CHKOC!I 0! OOXOJ:8BHH o6p83110B 
no BHCOTB p88KTOPB BP-5. OnaC&Hie pe8E~Opa B UOCT8HOBK8 3KCU8pHU88!8 ~BBH 
B padO~BX /1,2/ • 6ttp onpe,Jt8JUIXHCI: H3 HBU8B88BH H30~00BOrO COCUB8 npB 
o<S.IyqeHBB. 

IISOTOUBHI 88&113 O~BHHUX o6p83110B npoBO~HXCH B8 ua~;-cne~;poKerpe 
!.111-1306, ,ltl!H 8BBnH38 6p8nHC:& H8B8CKB 7PB88 B OXytOHBH - 10 .;- JO 2 

Pesynt8!Y aauepe81111! B lllllB pacnpe~exe8a~ '' t no asco~e pe8K!opa 
npue~eBH B ta6.11Hltax I H 2. ,ltllu pacctomal 0! ue8~pa peaK~opa 't c I5 011 

odpa3QU o<S.Iyq&rHCl> B 8K!BB801 3088 pe&K!Opa, 8 ~H 't > I5 CK - B 81K8X8BOII 
O!pa18!BH8 1 r,Jte OCHOBBOI BKX8~ B pa~811i!OHBHI 38XB8~ BBOCHXB p830888CHH8 
8BI!poBH~ 

T a 6 n • g 8 I 
!JH B30!0UOB 1 p 8 8 8 

P8cctos PaccTOH- Pacctou-6r cp (%} · 6rf (~) ~~ (%) o6paaua HHe 0~ Bile ot ue- HBe or 
HTpa /CU/ ieupa ueg~~a vus I u~,·~ um CU/ um 

I. 4,7 0,328±0,004 0 + 0,6 4,7 O,IB6:t0,007 4,7 o,Iaoto,ooa 

2. 5,9 0,314±0,004 0 + 0,6 - - 5,3 O,I64±o,005 
s. 8,8 0,299±0,004 o 1-t06 

' -o,I 

4. I2,5 0,302±o,004 0 I+O 6 
• -o:r II,5 0,!29 to,OIO 

5. I6 ,2 0,38I:to,006 o,a :to,2 - - - ,. 
6. 20,0 0,456±0,005 I,5 -1:{),6 

7. 24,0 0,484:to,004 1,8 i:0,6 23,0 0 1235 ±o,OI3 
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Je oelpa- Pacc:roa 6, cp (%) 
PaCCTOll-

6tp ~~l 
Paccroa-

6q:>~~l aua. wte or aue o:r Hie o:r uea:rpa unS' I um 11 
uea:rpa UZ33 uea:rP.a u238 feu/. B foil/ B/CM]. 

a. 2a,o 0,437 :I: 0,009 I,a f 0,6 
9. 3!,9 0,402 ± 0,007 

IO. 85,9 0,349 ± 0,006 I,2 :1:. 0,6 34,9 o,I77 ± o,ooa 
II. 39,a 0,296 ± 0,005 

I2. 43,7 0,260 :I: 0,004 0,6 ± 0,5 

I3. 47,7 0,204 ± 0,006 -
I4. 5I,6 O,I67 ± 0,007 0 4 +0,5 

' -0,4 50,6 O,I02 .t 0,007 

um 
lJ

.,,. 
111 Ul · 

2. Pu. uaKepiiJ!cB no J. - aKrHBBocu, U - ue:ro;lloK xaoronaoro paa6BBJieBHll. 

I. Onpe;lle~eao H3 HSilepeBHll OrHOIIeWill 

! 8 6 ~ u n a ~ 
~ll uao:ronoB n ~ y :r o a u a 

le Pacc:rol!Wie 6cp ~~l Paoc:rollllle i 6P {~} o6p8aila or uea:rpa 
2'<0 Pu' .. I o:r ~~:{a Puu' B/Cil/ Pu 

I. 4,7 0,262 ± O,OI2 0,63 ± 0,32 4,7 0,232 :t 0,005 
2. 6,5 0,2a3 1 O,OII 0,76 :t 0,36 6,2 0,222 ± O,OI2 
3. 9,7 0,296 ± O,OI2 0,6a ± 0,30 - -
4. !3,5 0,502 ± O,OI3 I,II ± 0,44 I2,9 0,255 ± 0,005 
5. I7,2 I,3I :!:. 0,02 I,I6 :!:. 0,2! I6,7 0,390 :t O,OII 
6. 2I,O 2,6a :t o,oa 2,I6 :t 0,5I 
7. 25,0 2,79 :t O,IO I,97 :1: 0,38 24,4 0,539 :t O,OI6 
a. 29,0 2,66 ± 0,09 I,62 :1: 0,53 
9. 32,9 2,94 :t. O,II I,27 :t 0,6I 

IO. 36,9 2,85 :1: 0,07 0,9I :1: o,so 
II. 40,a 2,67 :1: 0,50 
I2. 44,7 2,36 ~ O,IO 
I3. 4a,7 2,05 :1: 0,07 
I4. 52,6 2,I5 :1: 0,06 

30 

zn z.u. 
Ida cp8BBBBBR neno'leK p8;llHaJtBOBBoro a8Xlla:ra o:r lf • !ioh Clwro 

no~eao 6~=(1,,~:~)7. ~li~Ul ('t =20,0c11). 

Jl,l!a uea:rpBlWIIiX oelpaauoa, r.~te 3B8'1eaxe no:roKS 6Wio xaaec:rao (cp =l,I4·Iif2~ 
IIOZIIO onpel(~l> 86cOJIIl'rllli6 8B8'16JDIR Ce'leBJtlt • H3 O!BOIIeHilt 61 tp B c:.: 
Hllt~eaoK o:rpaaa:reJie ouewtBeJIHC:& peaoaaac11111e aa:rerpSJIH. n~yqelllH e peayn:ra:ru 
ABHH B :raelxzue s. 

T a 6 ~ • n a 3 

llllpO Ce'leBJta dr ~R uearJJ.an:&- I Peaoaaacaue ZB:re- 1 BHX o6paanoa /68pHH7 rpSJIH /C18pBH/ ' 

Ul 
~U! uu .. 
v IsS' 

llua 
lfm 
Pun~ 
Pu ,, ... 
Pu. 

O,I63 1 O,OII 
o,o9 :!: S:~g 
o,2aa ± O,OI9 
o,I5a ± O,OI2 
0,204 ± O,OI3 
0,235 ± O,OI5 
0,55 ± 0,25 

ZU" 
I. HopiiBpoBaao aa 271 ± 25 6apa ~R U 

I200 
144 :I: 20 
900 ;t I60 

SI7 :1: 40 
3300 
IOOO 

2. 3:rH 3B8'1eBBll O!~B'ISD!CR 0! ouy6~HKOB8HHHX ;ll8BBHXo PaCXOX;lleHBe, Bl'll(l'lllO, 
o6yc~oueao uuaHBeM peaoaaacBHX ypoaaelt npa E.=42'.t{ B Eo= 1,02JI 
Pacqe:rBHe 3B8'1eHHR 6r ;l!Xll uea:rpan:&BHX oelpaanoa l(aBH B pa6o:re /3/, 8 peaoaaacBHe 
ua:rerpSJIH- a /4,5/. 

CpaBBeBHH peay~:&:ra:roa liBBBOlt pa6o:rw F B6li8BBO ouy6xHKoBaBBolt pa6o!olt /6/, 
(rlle B3Kepi!JIBCI> 6,1J ;l!Xll If"~ u~~~ull I Pu.m npB o6xyqeBJtB pe8lt'l0p8 
E BR.- I ,/Ua.t.k m) noKaauaae:r, q:ro o:raomeHBe ceqeBJtlt 61- B 8KrBBBolt aoBfL_ 
6WIB 6~B3HBIIB, a J.= * B BP-5 3B8'lB!~:&Bo aume, qe11 B E B R -I /Ua'lk.!!! • 
S:ro o6yc~oeJieao pa~uell B cneK:rpax aeA:rpoaoa. 
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