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3Kcnepl-1MeHTaJJbHoe I1ccJJe.ll:oBaHI1e cBoticTB HYKJJJ.{~oB, 
y,na.iieHHHX' ·aT noJJOCH '6eTa~c'ra6~iJJbHOCTI1, B ttaCTHOC;T~; J.13Y4eHHe 
crieKTPOB SJJeKTPOHOB ,' B'HyTpeHHeti KOHBepCJ.-111. ( 3BK)· KOPOTKOXMBYIIlHX 
1130TOnOB . npe.,nno~araeT I ; • 'wcnoJJb30BaHI1e. MHoroKaHaJJ:b~!:lx · .. 
cneKfpoMeTpOB :imcoKoro p~spemeHHH c Bl:lCOKOti .. CTen~~:bio 

.· Sql(peKTMBHOCTH perHCTpaUHJ.1~ llpM6opoM no~o6Horo T~n'a''''HBJJHeT~H .. 
..;,'''"•~' .,:; _;~ ... -."--:,r•:•» ·-~·".';-,•,.~:,..,."'-• --,,;··-·.:··. ·:~· >•"t,.· ., ··-- _, ": ;~·~'•,·;··~-·,.··, ·<,~ 

OeTa.;..cneKTporpafll c .no3J.1UHOHHo.:.. ttYBCTBHTeJJbHHM . .i{eTeKTopoM ( II4,n)_ · 
Ha ocHm3e' M~Kpo.KaHa~bimx · ~JJacTJ.1H < MKII). 11/~ · / : :_ ::•"' · · 

. ·. ,naH'HaH. pa6oTa· HBJJHeTCH . npo,JJ,OJJl!teHHeM. KOMnJJeKd ... P~Cs3T; 
CBH3aHHHX'' C ... · YCOBepmeHbBoBaHHe~.. KOHc'T'pyK~J.1J.1.. npH6opa, , 
C03,JJ,aim~ro' B JlvHi~.' H~ ~-KOHCTaHTH~oBa:. ';21 • . · 'AH.aio~J14HHM • npJ.16op • .. c .• 

/ y ;y:~meHHhiMH .. xap~KTe~H~~i1Ka~i1·; e6sia~ · !3jfln · mui11~ . '. : ·.·. · .· 
. · ·.· B~KYY~~aH. ': ·KaMepi:(·:_· 6e;a-cne~Tporpaf1la , ·,!13rorosJJeHa · · 1-1s 
,JJ,Kipa.riioM~HHH. H. :lia.xo,JJ,HTCH ·B·: :MarHHTH.oM. ;noJJ~"-: npM6opa: . IlpM. 
HsroTo~~eHHH:KaMephl ripe~ycMoTiielia Bo3M~~iloc~~pa6oT~•ycTaHoBKH. 
B p~llti1Max · .. ;:ff-lirie" _u' '·~on;i:i.~e,; •. :!3 '•:oii:;.·li~~" .peliCM~e 
pa~HOaKTH~Hhl~ .. J.1~;04HJ.1K·: ,ll,OCT~~~HeTCH : .. ·B: KaMepy .~CH'a. ~;OKe;. C·· 

!JOMombiD_,~JJI03~~ .. np3Bo~HIO~~rp ·.~cy~~c~~JJHT~ . sa~eHy:. H?To~mHK~:,~e~ •· 
. HapymeHJ.1H. BakyyMa. .· BpeMH, .. 3a Tpa~J.1BaeMOe • Ha., CMeHy .HCT04HJ.1Ka, 

' - , , -. / /' • c ,' <, , ", • : ' " ' ~ • •.~• > • ' • ,, • _ ~ I~ ; - • • • , , • ,,. , ,_. ;, , 

cocTaBJJHeT. 30~ ceK •. Pa,JJ,J.1oaKTJ.1BHI::lM. HCT04HHK HsroTaBJJJ.1BaeTcH.~ 
MeTo,JJ,oM :a~~KTpoJJ~THttec~oro.-ocax.zleH.HH mi -~JJaTJ.1Ho~y~ .npoBoJJoKy · 
,ll,l1aMeTpOM O, 1 M~... · • . ... . : · · -· . 

. ;;;·: ,nJJH.·;,:pa60TI:l c:B .. ;': peJJCJ.1Me:.'.'on:- ·line~'.,· ;C03,JJ,aH :·. JJeHTOnpOTHliCHI::lH · 
Mexaiii13M,"_. n.P~.Itc'!'~BJJHJOIIlHM. co6oA ··BaKYYMHYID .. KaMepy~•.c · no,JJ,aJOIIle£1 •·l1 
npHHJ.1MaJOille£1: ~. ::~acceTaMJ.1 ~ ::: VlMnJiaHTaumi•:: · pa,JJ,HOaKTJ.1BHI::lX :~ • • ··a TOMOB : 
OCYIIleCTBJJHeTCH ·•: Ha\'.;; MatiJJapOBYIO: .· .JJeHTY'· · .B ' HOHOnpOBO,JJ,e 
Macc-cenapaTopa; 3aTeM ·: .. •:;· no.l{.iiozKa·: .,,:.c, ·;·.:.::HMil.liaH'l'HPOBaHHhiM · 

~--~ -;-;: )~}~~_,~ 



IJCU110aKT11BHYM Bel!leCTBOM npoT.flri1BaeTC.fl B KaMepy 11 
OCT8H8B~I1BaeTC.fl Ha ~HKCI1POBaHHOe BpeM.fl HanpOTHB l!le~H, B STO ~e 

speM.fl pa,I{I10aKTI1BHYe .. 8TOMY 11Mn~aHTI1PYIDTC.fl Ha ~eHTY B 

HOHonpoBOAe •. ~~.fl YMeHDWeHI1.fl reoMeTpl1~eCKI1X' pasMepoB no.I{~OXKI1 
npe.l{yCMaTpHBaeTC.fl B03MO:IHOCTb HaK~OHa WI1POKoro 11CTO~HI1Ka B 

KaMepe. Bxo,I{Ha.fl ilte~l, pacno.no:~eHa oT HCTO~HI1Ka Ha paccTO.fiHI1H 

30±0, 1 MM. mvtpHHa lll8JII1 pery.nHpyeTC.fl ABYM.fl He3aBI1CI1MHMI1 

mTOpKaM~ Oe3.HapymeHI1.fi.BaKyyMa. ~~i no.l{aB.neHH.fl t-~OHa 11CTO~HI1K 
OT,II;e.neH.OT,I{eTeKTOpacBI1HLlOB()H .3al!li1TOH. 

MaKmiMa.nbHYH paA11YC TpaeK'l'OPI1H perl1cTpl1pyeMYX s.neKTpoHoB · 

6eTa-cneiTporpa~a cocTas.nm!T 23 eM, MHH11Ma.nbHYA - 5 eM. 

C.ne.I{OB3T~DH0, np11 Ha.nH~I111 MarHI1THOro no.n.fi.B=100 fc Ha y~aCTKe 

~oKa.nDHoA .n.nocKoci'u AJIHHom s 38 · eM MOltHo. OAHoapeMeHHo 

perHCTPHPOBaTD s.ne,KTPOHH; c SHeprueA OT 22 . ,1{0 347 .KSB. ~.nH. 
perHCTpal(I1H. Bcero .. ,1{11aria3oHa SHepr11A OeTa-cneKTPOMeTpa .· B KaMepe .\ 

. npe,l{yCMOTpeHa: B03MO:IHOCTD · . nepeMel!leH11.fl lllJJl . B){OJID .. ·~OKaJIDHOH . 
. ' .. - . ' ' . . 

n~OCKOCTH. 

· ,ll~.fl iiopMaJIDHoro ~YHKJ.lHOHI1posaHI1.fl .. MKII cyl!leCTByeT 
HeOOXOJti1MOCTb . co:i,l{aHHH. B KaMepe . 6~aMacmmo~o BaKYYMa He 

xy:~e 5*1o-5 ·MM.. pT. cT •. cu~TeMa .oTKa~KH ycTaHOBKI1 cocT011T. 11s 

,II;BYX "~HmiA": wopBaKYYMHOH H. ~11HI111 "BYCOKOBaKYYMHOH' OTKattKI1". 

~opsaKYYMHa.H·.nifHI1.fl nosso.n.HeT·oTKa~I1BaTb oo'heM KaMepu sn~on AO 

10-3 
MM.pT. cT~ ~~fi · 11CK~ID~eHI1.fl ,l{peA~a napo:B · Mace.n B saKYYMHoA 

CI1CTeMe . 'npe,l{yCMtJTpeHI:.i a:30THI-le : JIOBYWKI1.' BJ:iciOKHH ·BaKyyM 

cos,l{aeTc.fl pacSoTOH · TypooMo.neKyJJHpHoro · ·Hacoca. BK.nmqeHI1e 

TypooMo.neKy.n.HpHoro ·i'Hacoca · · (TMHf · B · ;JII1HI1m' npol1sBOJti1TC.fl ·· np11 

Ha~H~I1H BaKyyMa '10-3 Mtvl pT.cE B OO'beMe KaMepY, npH STOM. 

· ~pBaKYYMHa.fl JII1HI1.fl OTKJIIo~aeTC.fl, 'Henocpe.I{CTBeH'Ho OT KaMepy, 

oKasusa.HcD BKJIIl~eHHoA 8 JII1HHID nocJieAoBaTeJib.Ho, ~epes ·TMH: 

BpeM.fl • o'I'Ka~KI1 KaMe pH AO · · ypoBH.fl Heo6xo4HMor6 AaBJieHI1.fl 
COCT3BJI.fleT 10 MHH. 

· Il03HLli10HHo..:..~yBcTBI1Te.nDHHH · .l{eTeKTop;: ccicTOHT ~. · 113 · ··. ,nsyx · MKII 

pasMepoM . 12x60 • MM.-, ·. coopaHHHX. -B ,~; meBpOHHYID 'coopKy, . H 
pesi1CTHBHoro aHo,~~;a~ .mupi1Ha';3asopa .Me:z,ny MKII cocTaBJI.fleT 0,3 MM.· 

Hanpa:~eHHe , no,~~;asaeMoe:c Ha • KaZAYIO <' MKII, · 11 ~ Hanp.HzeHHe, · 

npHKJia,II;HBaeMOe Me:IAY MKU 11 : aHOAOM, cocTaBJIHeT . ~ 910 .· B 1-1 200 · 

B COOTBeTCTBeHHO. . AHOA npe.I{CTaBJI.fleT COOOH pe311CTHBHYIO 
-.....--~-

:~~ :- ··~ ~ .. ' ' ~-

:~. 

' 

·,l 

no.nocKy pasMepoM ,57..-12 MM,··no.ny4eHHYID · B pe3yJibTaTe Harpesa,. 

HcnapeHH.H ·•· 11 ; ocax.l{eHHH Hl1xpm.1a Ha · ceTa.nosyro . no,I{JIOllrKY B 

3aMKHYTOH. KaMepe· B YCJIOBMHX ~aKYYMa. C~npOTHB.neHI1e aHO.I{a 
COCT3BJIHeT 240 KOM. 

B HaCTO~:Ul(eH pa6o're 'KOOp.I{HHaTa na,l{eHI1H· ' KOHBepCHOHHHX 
. .• -· l,;.' • 

3JieKTpOHOB (K3) -Ha ,D,eTeKTOp onpe.n.e.n.H.nac:& no M.eTOAY .l{e.neHl1H 

sap.H.n,a. VI3M8PI1Te.nbHaH CHCTe~.la co6paHa !13 s.neKTPOHHHX 6JIOKOB B 

c·raH,I{apTe l{'AMAK 11 ynpaB.nHeTCH nepcOHa~:&H~M KOMn:&~TepoM. 
. ~ / .. " ~ . 

C l.leJI:&IO onpe.n,eJieHUH H~l1HeHHOCTl1 .l{eTeKTOpanpl1 113MepeHUH 

KOOPAl1HaTH :1111Jflf( K3 11 ·;:upilJeK.Tl1BHOH CBeTOCI1JIH. npl1<5opa npoBe,l{eHI:i 

l13MepeH11H cneKTPOB 3BK, o.6pasyiOli\11XC.fl np11 pacna,l{e 169Yb 11 
167

Tm. CneKTpH 3BK 
167Tm ::w / 69Yb, H3M~peHHHe np11 nOMOI!ll1 

6eTa-cneKTporpailJ'.i { HY)i ·~~ ~~H~B~: MKTI 'l1306paxeHU Ha Pl1~.1 ~ 
illi1Pl1Ha Jll1HI111 Ha no~ffBHCOTe;•J{JIH ;K_::207 167Tm COCTaBJIHeT 320 MKM, 

t!TO COOTBeTCTBYeT npl160pHOMY pa3pemeHl110 l1Bp/Bp=0
1 

11 % 

(liE=300 .. sli) .. ·JleTeKTOP<A.ni1HOH ,,60,.;MM .. npi1,·B=100 fc (npl1 
,, - . .' . . . . . - '- ' 

tPI1KCl1poBaHHOM no.noxemm) O.I{HospeMeHHo .·· perHcTpHpyeT ytiacToK 
. . . . . . . ' ~ . ' ' . . 

cneKTpa npOTHl!CeHHOCTbiO B 65 K3B. }lJIH onpe,l{e.neHl1.fl. HeJII1HeHHOCTI1 

.l{eTei<TI1POBaHl1H JII1H11H 3BK K-207 167 Tm l13Mepa.nacb 8 pa3 no 20 

M11HYT. Ilp_l1 Kal!C,I{OM HOB OM H3MepeHl111 .l{eTeKTOp nepe.l(BHraJJC.H Ha 5 
MM B , c•ropoHy • · B03pacTaHI1Sl j), '·~TO .. n03BOJII1JJO OCYll\eCTBHTb 

perl1cTpat(HIO ~mfl1H; '·K:_2of· Ha 'pas.n·H~Hux ytiacTKax AeTeKTopa. 
. t . . . . 

Vlcc.ne,I{OBC1H11H · ' '•cnoKa3aJII1,< ~.; l.!TO TOtiHOCTb onpe,l{eJ!eHHH 
KOOPA11HaTH . ~aKCl1MyMa-- . m1Ka i :Jii1Hl111 K3 .JJytiiDe 20 MKM, 

. cooTBeTCTBeHHo. H~.ni1Hk.i1HOCTb A~TeKTopa coc~aBI1Jia :: 0~ 04 % (eM. 
- ' ' . ' ·. q 

PI1C. 2) •.. CBeTOCl1Jici npl16opa onpe,l{eJIHJiac:& no · .nl1Hl111 • K-198. 16 - Yb. 
faMMa-cneKTp i 169Yb l6u.n 113MepeH Ha-. Ge(Li)_:~eTeKTope c 

. l.!YBCTBI1Te.n:&HH~ 06'beMOM . V= : :; 1 00 .' CM3·• . .. · .. .ll.ri.H :·, . onpe,l{eJieH11H . 

.3ilJilJeKT11.BHOCTI1; raM~a-'cneKTPOMeTpa .. 11CnOJI:b30BaJJ~H;-: CT.1H.I{apTHHH 

KaJJl16poso4HHH i 11CToilHl1~ .. 182Ta ~ ! TaKHM o6pa3oM; CBeTOC11Jia np116opa 

OKa3aJiaC:& paB,HOH 1,3x10-3% (,,_;10%. reoMeTP!1l1eCKo.i1). C y~eTOM 
MHoroKaHaJJbHori · pe~11bhauH11 cneKTpa -srPrlJeKTHBHaa cBeTOCI1Jia 

. COCTaBI1Jia npmJepHo··J: 3%. : . . · .. , , . . . . .. ; 

3aBl1Cl1MOC~b . 3~11JeKT11BHOCTI1, perl1CTPal.li1H 3.neKTpbHOB . flll,ll OT 
sHepr1111 HaMii·• Hcc.ne.n.osaJiac~ ·. paii~e u . ripi1BeAelia B pa6~;e 121. 

_:. 3Ha~eHl1e. co6CTBeHHoro _ rlJoHa .1\Jl.fl l.!YBCTBI1TeJibHOH o6JiaCTI1 
<• ::-·_, ,·-" '_; o-': - •. _o-.: - • I • ·~·· • '·~ • ? 

.l(eTeKTOpa n.nOll\a,I{:&IO · 1 Ox 57 MM COCTaB.ll.HeT >2~3 · HMn. /tiac •· CM:;- B . 
-·· . :·;-·. ·_ ~-····:·""> .;) ; ~ : ... ;:._-~- -~>--- '.'-,-~:··~-- . >. • • • 

cpe.n.HeM ' , ·Ha· ·n.nol!laAh'' ··· MKIT;'', ·:cooTBeTCTByiOil(eii (lTJ{e.nt>HoMy 

CfleKTpaJibHOMy n11KY, f1Pl1XO.I{MTCH nop.H.I{~m 0, 09. l1Mn./tiac. 
~.. 3 . . . 
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IIOJJYlieHHNe pesy:iJ1TaTH- ..• ,neMOHCTPHPYJOT ." HeCOMHeHHOe . . ~·, 

npeHMytneCTBO pe3HCTHBHOrO ... :aHo,na, .. :l13rOTflBJJeHHOro MeTO,!{OM 
HanNJJeHH.H, no i cpaBHeHHIO C aHO.l{OM, noJJytJaeMNM ·.PYYHOH HaMOTKOH 
npoBo,nHHKa Ha .nHa.neKTPHtJecKoe ocHoBaHHe. IIYi.: c no,no6Hot1 
KOHCTPYKLJ,HeH aHo,na l1CflOJlh30BaJJHCh B. npe,nH,ny~HXSKcnepHMeHTaX l1 

HMe.nH HeJJHHeHHOCTb nopH,nKa :, 1 '--2 %. ' ._ ' .. , , ' . 

Hcno.nh3oaaHlie HoBot1 c~et.m no.natJH nHTaro~nero ·~anpHJKemtH Ha 
MHKpoKaHaJJhHNe ~.nacTHHN riqs~oJJHJJo Ha 2-3 ·nopHAKa YJJYtJliiHTb 
@OHOBI:Ie YCJJOBH.fl ~ l13Mepemid •. cpaBHHTeJJbH; c ,: npe.nHAYtnHMH 
aKcnepHMeHTaMI1 ._·iii. Mcno.nb:syeMafl cxeMa : co,nepJKHT pesHCTHBHHil 
,ne.nHTeJJh, nos.Bb~HIOmH£1\no,naBaT~' H?.nP~~e~~e i-la · MKII cTyneHtJaTo, 
no 100 F ; ~1 . 6JJOK @HJJbTpaU,I1l1;. Heo6xo~HMHH .l{JIH yMeHblii8HHH 
napa311THOH rE?HepaUHH .. ._ HCT0'4HJ1K,a' HanpmteHHfl. B KatJeCTBe 

11CT0'4Hl1Ka BNCOKOBOJJhTHOrO;HahpHJKeHHH HCflOJib3yeTCH.MOAYJJb KAMAK 
·- BMHK,ll. 

fiOJJytJe!-IHNe 8Kcn.nyaTaJ.{l10HHI:Ie . " XapaKTepHCTHKH . 6eTa-
~ . . ,. ·,.;,; . •. ; .·· ; ~-,·-~ >:.:-.-t ·< . ! ~· 'J;_'¥:.~-... -l . · .. :'.,;: :. -

cneKTporparpa C IIY,ll. :· Ha, . MKII u .-fl03BOJIHIOT, c,neJJaTb BHBO,!{ 0 
,~ .. !" • 'l • •\ I ' ; • 

He06XO.l{HMOCTI1 l1CflOJJh30B.aHHH •. np116opa B TOtJHHX cneKTpo-
CKOfll1'48CKl1X l13MepeHHHX C BHCOKI1M pasperneHl1eM l1 C ytJeTOM TaKHX 
xapaKTepHCTHK, KaK MHOrOKaHaJJbHOCTb · H acpipeKTl1BHOCTb 
perHCTpaLJ,l1l1:·· a.ne'K'TjioiioB, onpe,neJJHIDT llii1poKHe. B03MOJKHOc~rl1' "'){~51 
l13YtJeHHH CileKTPOB 3BK l1 6eTa-tJaCTHU H,nep KOpOTkOliCl1Bjlllll1X . 

. ~. ~ 

l130TOflOB~ l -. :;~ 
• ~l ' 

ABTOpH• BHpaJKaiOT npHSHaTeJJbHOCTb" Co.JiHI:IUIKHHY 'A. A. ·,:• sa. 
flOMOJnb, OKasaHHYIO npl1 paspa60TKe .11·-~ c63.naHi1i1'·'1iim6opa~· "a Tai<JI(~ 
6JJaro,napHT ; Pyxa.nse H. H. sa._ -noMotno . .' B .- HSMepemtHX t-eneKTpa 
169 ; . . ' . . . .. . . ; . ·~' ' 

Yb. . 

1. 

2. 

.· JIHTEPATYPA''·· 
;·: 

A.A.A6,nypasaKoB, A.A.A6,nyMaJJI1KOB, JO~c:-EJI11HHI1KOB. H ,np~ 
IlosmJ,I10HHO-tJYBCTBHTe.ni;li!lt1 .,-'.Ji.eTekTop· ... MHbrofcaJ-Ja~:biioro .. :6eTa~ 

- '• •- • ', ,•c< '- • ••' • t" •t -'-<• • 

cneKTpoMeTpa, IIT3, ./f!2, 1990, :.. c.56:--61. 
A. A~ A6iypa3dKoB·, ~-. ·IO.C~E~H~~-~~~;;·· -~~lo~·C:EyT,i6aeB :., 11 .np: 

· MHcif'oKaHaJJbHHH 6eTa-cneKTPOMeTp :, c' flcf3.HU,HOHHO.::tJy,BCTBHTeJJbHHi..t 
.neTeKTOPOM "'"i-la . oc'fioile' -.. MI1KPOKaHa~i,!i'i~x· c nJiaCTI1H~ ·-''If KH. : 

. ''BoiipocH TOlJHOCTH'H,l(epHoil· cneKTPO,CKOflHI1'~;·~BHJJbHIOG; ·: 1990.\:: 
.. , . . .> . _-:, :·~;: { :.·.•c,;;, ::< ·,• :-.': .. <::·::;;: .• ·.< •}.:';·>, .;- ·:- . 
. >" ::. '·'.Pyl<oUHCb:C•nocTymma, B· .. H3.l(aTeJibCKHii.: _OTAeJ1,:, . . ., . ,·, 

· . 23 .~iipemi 1993 rona~-~ --•, •.- -·· 'c.·.···-·' 

~6 

~ I ! 

-· ,<. - ,_, 

npHHHMReTCSI OOAOHCKU HU npe.npHHThl, C006uteHHSI 06oeAHHeHHOr'O 
HHCTHTyTa smepHhiX HCCJJeAOBUHHR 'u '•KpaTKHC ooo6meHHSI OUSll-b. ·•. '• 

Y CTUHOBJJeHa CJieAyJOUlllH CTOHMOCTb nonnHCKH Ha -12 MeCSIUeB na H3J(aHHSI ' ... 
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