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Pa6oTa Bhmonaeaa B Jla6opaTopHH: smepHhiX peaKUHii 

06'b9J:lHH9HHOI'O HHCTHTy'ra SIJ;tepHhiX HCCneJ;tOB8HHHo 

Hay'IHhiH pyKoBOJ:tHTenb: 

K8HJ:lHJ:l8T ~H3HKO-M8T9M8TH'I9CKHX HayK 

O«PHUHanbHbie onnoaeHThi:~·" 

J;tOKTOp TeXHHqeCKHX HayK 

K8HJ;lHJ;t8T ~H3HKO-MaTeMaTH'I9CKHX HayK 

H.I1.TapaHTHH 

B.C.3onoTapes, 

A.<l>.Manos. 

BeJ:tymee aayqao-Hc~neJ;toBaTenbcKoe yqpemJ;teHHe: <l>HaH

Ko..:.TeXHH'IeCKHH HHCTHTyT AH YCCP (r. XapbKos). - . 
AsTope«lJepar paaocnaa u u 1973 roJ;ta 

3amHT8 J;tHCCepTaUHH COCTOHTCSI u u 1973 ro-

J;ta .B u , 
qacos Ha aaceJ;taHHH 06'beJ;tHHeHHoro Yqe-

HOI'O COBeTa Jla6opaTOpHH HeiiTpOHHOH «lJH3HKH H Jl~6opa-. . . . ' . 

TOpHH SIJ;tepHbiX peaKUHH 0~'b9J;tHHeHHOI'O HHCTHTyTa smepHbiX 

HccneJ;toBaHHii ( r. ·lly6ita). 

C J;tHCCepTaUH9H . MOmHO 03H8KOMHTbCSI B 6H6nHOTeKe 

011.HI1. 

0T3h1Bhl H 38M9'18HHSI npOCHM HanpaBnSITb no aJ;tpecy: 

r • .lly6aa, MocKoscK:oii o6nacTH, 06'beJ:tHHeHHbiH HHCTHTYT 

srJ;tepHbiX HccneJ;toBaHHii. Y'leHoMy ceKpeTapiO 06'beJ:tHHeH

Horo Y'leHoro coseTa Jl.HP H JIH<t>. 

Y'leHhiH ceKperapb CoseTa 

3 .H .KapmaBHHa 
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Bo ·Miiorux a·a.na"'aX: ···"smepHoii qmsliKlf aa)I{HbiM 'u CliO)!{- .: 

HbiM aTanoM ucclie.noaaHHR RBlisteTCR u.neHTH¢HKauus•panuo~ 

aKTHBHbiX- np·o.nyKTOB s.nepHbiX npeapameHuii. 3To •o6y'cnoalie

HO, · B "18CTHOCTH 1 TeM, · 'ITO xapaKTepHOH "'EpTOH smepHbiX ·'·' · 

peaKUHH no.n ):{9HCTBH9M 1 - HanpHMep, SHeprH"'HbiX npoTOHOB 

HliH ycKopeHHbiX Tst)l{elibiX HOHOB · HBlisteTCst pa3H006pasue: 

npoTeKaiOmux npoueccoa, npuao.nsmux K o6pasoaaHuio · wli

poKoro cneKTpa pa.nubaKTHBHbiX st.nep. no Mepe y.na.lieHHSl'': 

OT o6li8CTH ·CT86HribHOCTH'B CTOpOHy·HeiiTpOHHOr'O ·.ne¢HUHT8 

HliH H36biTK8 npo.nyKTbi st.nepHbiX peaKUHH' HMeiOT; ·ace' 6oliee -· 

KOpOTKHe' ape.MeHa· )1{~3HH~ ·a BbiXO.Il' HX yMeHhllJ89TCst /t/. 

noMHMO .·H):{eHTH¢HK8UHH'.H9H3BeCTHbiX -· HYKliH):{OB He MeHee 

B8)1{HOH 38):{8"19H "stalisieTCst CelieKUHH npo.nyKTOB -. st.nepH}:;JX'. 

peaKUHH. 3TO He06XO.IlHM0 1 B "18CTHOCTH 1 ):{list yMeHb1ll9HHst". 

~ ¢6aa no6o"'HbiX usliy"'eHuii npu usy:tieHHH pa.nuau'uoHHbiX·;· 

caoiic'Ta· ucclie.nyeMbiX-'smep. ' . '•.•·: 

3TH oco6eaHoCTH coapeMeliHbiX''sa.nall 's.nepaoii: ¢uc:lHKH_ ·. 

o6yCliOBHliH p83BHTHe HOBbiX a¢¢eKTHBHbiX H' 6biCTpbiX MeTO

):{OB H.ll9HTH¢HK8UHH H CelieKUHH' npo.nyKTOB S!.!lepHbiX peB.KUHH 

c uelibiO u3y"'eHHst ·caoiicTB Sl:.nep a· npouecce o6pasosa- - · 

HHst/2- 8/. · Ll.list -p;acwupeaust :BosMO)I{HOCTeii:·uccire.noeaHHst ,: 

smep, o6pa3yiOilJHXCst B peaKUHstX no):{ ):{9HCTBHeM· yCKOpeHlibiX 
. . 

Tst)l{9libiX HOHOB ( K8K: HeKOTOpbiX H30TOllOB :y)l{e . H3BeCTHbiX 

alieMeHTOa ..:· H9HTpOHOH36biTO"'HblX· H "H"9HTpOHO.Ile¢HUHTHbiX-, 

TaK u -HOBbiX 'arteMeHToa), ·a nonOliHeHue ·K cymecl'BYIOilJHM' 

B nSIP MeTO):{aM· aeo6XO):{HMO 6blliO pa3pa6oTaTh MeTOJlHKY:"· 

H8):{9)1{HOH. H 6biCTpOH H):{9HTH¢HK8UHH no M8CC8M npo.nyKTOB.-
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su:tepHbiX peSKUHA H .HEmpepbiBHO:ij CelleKUHH · HX B '·UIHpOKOM 

AHSllS30He MSCCOBI>IX 'IHCen. ; .. , ' ... ,. 

- 0AHHM H3 TBKHX MeTOAOB SIBliSieTCSI cnoco6 SlleKTpo

M8I'HHTHOA M8CC-~enapSUHH npoAyKTOB peSKUH» HS. ny'IKe, . 

B KOTOpOM npHM8HSIIOTCSI HOHHI>Ie--HCTO'IHHKH C CHCTeMo_:ij_. 

6biCTpoA:.·AOCTSBKH npOAYKTOBc su:tepHbiX peaKUHil:1- MSI'HHTHbie: 

H SlleKTpH'l8CKHe SHSliH3STOpbi 1 o6ecne'IHBSIOIUH8-· !Ie06XOAH

MYIO «<JOKYCHpOBKY. H censpSUHIO ny'!JKB HOHOa /J-B/. ' __ 

Co3ASHHe sneKTpoMsrHHTHoro Mscc-cenapaTopa as ny'IKe 

TSIJK8llhiX HOHOB -_ BKliiO'laeT B Cei5SI: 

" 1. B~>x6op THns H psc'leT MarHHTHOI'? aHaliH3STopa. · 

2. H.3I'OTOBJieHHe ~SI'HHTHOI'O SHSliH38TOpa, .H3MepeHHe 

MBI'HHTHOI'O nOliS11 ·HCClleAOBBHHe ifloKyCHpyiOIUHX CBOil:CTB 

sHanliaa Tops •. 

3. Hccne~toaaHHe AH~y3H.H npoAyKTOB smepHI>DC peaKUHii· --~

KSK OAHOI'O H3 B03MOJKHI>IX cnoco60B 6hiCTpOil: AOCTSBKH 

npOAYKTOB peaKUHH B HOHHhlil: HCTO'IHHK. 

4. Hccne~toBaHHe ·noBeAeHHSI ynbTpaManhiX KOJIH-, 

'leCTB paAHOSKTHBHhlX STOMOB B I'830p83pSIAHOM HOHHOM' 

HCTO'IHHKB AliSI BbiSICHeHHSI -CijeUHifJHKH pa60Tbi B peJKHMe H8 

ny'IKe< BhmonaeHHIO STHX pa6oT H nocaSIIUeHa aacToSIIUaSI. ·· 

AHCCepT8UHSI. 

-· nHccepTaUHSI COCTOHT H3 . 'leTbipex I'liSBo 

·B rnaae- 1 :qpHBeAeH o6aop· JIHTepaTypi>I no H3y'!aeMoMy .. 

BOnpocy C. AeT8llbHhiM '8H8liH30M B03MOJKHOCTeil: MeTOA8 

SlleKTpOM8I'HHTHOI'O M8CC-CenapaTopa C HOHHhiM HCTO'IHH-

KOM Ha ny'IKe. 
._~.). . 
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B rnaae II paccMoTpeHI>I sneKTplrtieCKHe H MarHHTHI>Ie 
-. - •' .;·•· ·: -. • t 

8H8liH38TOpbi 1 KOTOpbie npHM8HSIIOTCSI B M8CC-cenapaTopax.-. ;.. . ~ 

Ha ocaoae aHaliH3a AliSI Macc-cenapaTopa Ha ny'IKe TRme-

llhiX HOHOB Bbi6paH Mai'HHTHhl:ij 8H8liH38TOp ce~TOpHOI'O 

THna C OAHOpOAHI>IM M8I'HHTHhiM noneM, M8I'HHTHbiMH SKpa

H8MH Ha BXOAe H -BhiXOAe HOHOB li HeOpTOI'OH8llbHhiM Bbi

XOAOM oceao» TpaeKTOpHH. TaKa» aaanHaaTop yAoaneTao-

pSieT OCHOBHMM Tpe60BBHHSIM npCT8BlleHHOil: 38A8'1Ho 0H 

o6e~net!H:aaeT'nony~e~He CTHI'MaTH'lecKoil:~oKycHpoaKH' 
- . ,_ '• 

nyqKa HOHOB, He06XOAHMOCTb KOTOpoil: o6yCJIOBlleHa npH-

MeHeHHeM - C'leT'IHKOB MBllbiX pa3MepOB 1 n'?3BOJISieT 

nOJiy'!HTb OTHOCHTeJibHO 6onbWYIO AHCnepCHIO,: _'ITO. 

aeo6xoAHMO · AJISI pacn_onomeHHSI C'leT'IHKOB SIA~I?HbiX 

\,, 

H3li)"'leHHil: a KaMepe Mace- cenapaTopa HenocpeACTBeHHO Ha 

if!oKallbHOil: · nnocKo_cTH. KpoMe Toro, TaKoil: aHaliH3aTop 

XapaKTepH3yeTCSI npOCTOTOil: H3I'OTOBlleHHSI nJIOCKOnapali-
' 

JieJibHhiX noJIIOCHbiX H8KOH8'1HHKOB H ~OpM.HpOB8HHg OCHOBHO-. ··,:·. ' .. 

I'O H KpaeB~IX noJ1ell: 1 Hell3MeHHOCTbiO p8C'leTHOI'O noJISI 
:-f.. 

B WHpOKOM AH8n83QHe HHAYKUHii. .- -~~-, 

B rn~ae Ill AHCcep:rauHH -paccMaTpHaaeTcSI ilaHmeHHe . . .• ~ 

. HOHOB. B. OAHOPOAHOM none: Ka~ B MeAH8HHOH nn~'cKOCTH,-•. 
T8K H ·a 8KCH8llbHOM Ce'leHHHo 

·paCCTOSIHHe Y2 npOH3BOllbHOI'O nyqa OT ·ocH X 2 B MeAH8H

HOil: nnocKOCTH a. TO~Ke ·¢okyca nep~oro nopsu:tKa ( x~ =f2J . 
AliSI napaKCH8llbHOI'O nyq!'Ca qacTi-IU ( a1 << 1' /31 : << 1)' , 

HCnycKaeMhi~ HCTO'IHn,:KoM I\~anhiX paaMepoa,'·(y1 <<1,z1 «1) 
. . . ·. -· . ' 

· C TO'IHOCTbiO AO 'llleHOB BTOpOI'O nopsu:tKa M8liOCTH ·no Jj 1 
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X - --HE~ B~=F1ri""=-Jt~=oc~-=--=-i=~SE & . -

Pnc. 1. CxeMaTntteCKHH ttepTe)K Macc-:-cerrapaTopa. 
1 -: HaCoc; 2 -: IIOniOCHblll HSKOHettHHK; 3 - KaTyiliKS 
MarHHTa; 4 ~ KaMepa; 5 - Hacoc; 6 - orropa; 7 - Mar-

_HlfTHhlH 8KpaH; 8- ~OKanbHaH IInOCKOCTb; 9- .O.eTeKTOp; 
10- gpMO M8I'HHTa; 11- lfOHHbiH. HCTOttHHKj 12 - Mar
HHTHbiH 8KpaH. 
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3.o.ecb. o = .. , y = . Eo . , :r.o.e M0 uE0 ':" . ~acca ,n: 

aHeprnsr noHa; nan}i{yruerocsr rr·o oceaoii TpaeKTopHH (eM. ; 

pnc. 1 ) • 

PaccMOTpeHHe .O.Blf)KeH.HH aapH)KeHHhiX ttacTnu· a aKcnanb-: 

HOM CetteHHlf B Upe.O.CTaBneHHH, 'ITO .O.eHCTBHe paCCeHHHOI'O 

nonsr peanbHoro MarHHTa' c aKpaH:aMK Ha ·3apsr)KeHHy!O tiac

THUY 8KBKBaneHTHO · neil:CTBlfiO TOHKOH ·naH3bii" paCIIOJlO)K.eHHOH 

Ha · a¢qieKTKBHOH rpaHKUe MarH .. KTa, II03BOllHeT· cyru·ecTBeHHO 

yrrpocTKTb pactteTHhie ¢o:PMYnhi K JiaeT · ripocToil:' 'MeTOll · · 

orrpeneneHKH K306pa)KeHKH. ·13 aepTKKanhHOH nnOCKOCTK 

C IIOMOIUbiO 38KOHOB reoMeTpKtteCKOH OIITlfKK He TOnbKO 

nnsr Tottettaoro, ao n nnsi npoTH)KeHH:oro rio aepTHKana 

lfCTOttHKKa/
9! 

P accTOHHHe z2 B aKcaanb!ioM aanpaarieHKlf · npOH3BOnh

Horo nytta oT ocn x 2 a TOttKe ·¢oKyca nepaoro'rropsrnKa·· 

c TotlaocTbro ·no qneaoa rrepaoro · rropsr.o.Ka no z1 'II · f3j 

orrpe.o.ensreTCH Bhipa)KeHKeM: 

Z=zV'+f3W, 
2 1 . 1 

" 
r.o.e 

( 2) 

. V = V0 + ~· Vc + a 1 V a, (.3) , 
. c 

W= W
0
+- W + a1W , 

R c. a 
(4) 

a V , V , V ·a W
0

. , W , W CpaBHKTenbHO IIpOCTO Bbipa..: 
· 0 c a .c a 
)KaiOTCH ttepe3 ocHm3Hbie ·rrapaMeTpbi MarHKTHoro aHana-

3aTopa ( rp' R' e 1 'e 2 ' E 1 '£2 .). B naccepTaUHH o6Cy)K

riaroTCH ycnoBKH yrnoaoil: K naHeil:aoii ¢oKycapoBKH. rry'!Ka 
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H ASIOTCH peKOM9HASUHH OTHOCHTenbHO uenecoo6pa3HOCTH 

· Bbr6opa 1-cit-o n:nu 1raoro Tn:na ¢oKyc.n:po~KH · ( 1-a6nn:ua l), 

KaK B MeA~SHHoa nnoCKOCTH, TaK H B SKCHSnhHOM ~anpaB-

neHHH. 

PerueHHH ypaaaean:ii ABOiiHoli (cTHI'MaTH"'eCKoii), ¢oKy

CHpOBKH nepBOI'O nopMKa AnH, C9KTOp~biX MSI'HHT~biX aHa

nH38TOpOB C OAHOPOAHbiM non'~M, nHHeiiHOH H yrnoaoii 

lfJoKyCHpOBKO~ ASIOTCH B ~l_iA9 rpa¢HKOB-HOMOI'paMM. ·3TH 

I'p~~HKH n03BOnSJl()T Cp8BHHT9nhHO np,OCTO. HaXOAHTb lPH3H-·_ 

"19CKHe HSJ?SMeTpbi. BCeX B03MO)KHbiX BapHSHTOB peanbHbiX 

M:I.I'HHTHbiX 8HSnH38TOp.OB CO CTHI'.MSTH~9CKOH lPOKYCHpOBKOH . . . ~ . . 

nepaoro nopHAKa. 

.... 

PacqeT Mai'HHTHoro ~Hann:aaT,<;>pa Macc~cenapaTopa l)hm _ 

CAenaa, HCXOAH H3 ycnOBHH HCnOnb30BSHHH aneKTP9M8I'HHT8 

Cf!~57 np.OMblllill_eHHOI'O. H3I'OT9BneHJ!_H. noaToMy _Bhi6op 

. 
OCHOBHbiX r,tapaMeTpOB M8I'HHTHOI'O a~anH38TOpa - paARy_ca 

KpHBH3Hbl ~eHTpanhHOH TpaeKTOpHH .R _H yrna noaopoTa 
. . : ~ .. . . . . . '. . -· ' ( . ! 

rnaBHO~O nyqa_ rp - B HarueM cny"'ae 6bin B 3H8"1HT9_llbHOii 

CTenean: npeAonpeAeneH aeo6xoAHMOCTbro noMeCTHTb nonroc-

Hble HaKOHe"'HHKH MSI'HHTHOI'O 8HanH3aTopa B 3TOT aneKTpo

MSI'HHT. 

3aAa"'a pacqeTa cocTogna a TOM, "'T06br onpeAenn:Th 

Apyrue napaMeTpbi -Mai'HHTHoro ~aann:a~Topa ( f
1
,e; -. £

1 

£ 2 -.' P1 · _ .•,. P2_ ) , o6ec~e"'n:aaromero Hy)KHOe _,pa3Aeneaue no 
• ~ . l ' ••• '. . • • • l ·. 

MaccaM l:lPOAYKTO~ HAepHbiX peaKUHii a·enocpeACTB9HHO llll 

C"'eT"'HKH ManbiX pa~Mep~B, T.e. o6ecne"'HTb CTHI'MaTH"'eC

KyiO lPOKYCHpOBKY ny"'Ka, cpaBHH're~HO 6onbruyro AHCnepCHIO 
··t .. ' " .• .;.. 
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( D ::: 10 MM aa 1% n:aMeHeHIHI :Maccb"I) -n: paapewean:e ::;:_300. 

Pac'leT BenCH. AnH· ROHHOI'O RCTO'IHRKa .C BbiXOAHOH 
' . -

menbro paaMepoM 2 y 1 x 2 z 1 =. 1 ?C3Q MM 
2 

1 yrnoM pacxo- . 
. . 0 

ARMOCTH ny'IK8 B I'OpR30HTanhHOfi· nnoCKOCTH 2 a1 = 6 
. ' --

H npn:MepHo napannenhHhiM B aKcn:anhHOM ce'!eHHH 1 T.e. 
' .. ~ . 

Tpe60BanaCh yrnOB8H £l>oKy'C'IIpOBl{8 B MeAH8HHOfi nnOCKOCTH 

H nuHefiHBH - B 8KCII8nhHOM. HanpaBneHIIII. 

Heo6XOAHMO 6binO yny'llliHTh !l>oKycupoBKY B MeAIIaHHOfi 

nnOCKOCTH 1 TIOCKOnhKY TIPH: BbiTIOnHeHHH ycnOBRH £iloKyCII

pOBKII nepBoro nopHAKa B~nari· ~rnoabrX a66eppaunfi, o6yc-: . · 
. ' . " 2 

noBneHHhrfi qneHOM a
1
2 A- , cnumKOM BenuK ( a 1 A =412MM aa . .. aa · 

0 ' -
npu a 

1
= ;!:.3 ) • YrhoBhre' ·a66eppauun.13Toporo nopSIAKa 6hmu 

HCKniO'leHhi nyTeM npn:MeHeliHH KpyrOBhiX rpaHHU C paAHY"

C8MH KpHBH3lihi Pt H p2 , YAOBneTBOpHIOIU~MH ycnoBHIO yrno

Bofi £i>oKycn:poBKH BToporo nopHi:tKa: --. : 

rAe 

(cost/It / L + ( cost/12 / l "= R[~ (3tgtjlt 
cos f r t cos f 2 R.? e t t . 

_ 2 .!!:._) cos3tjf ( +...!... (3 tgtfJ - 2 
0
R )~os3tfr2 ] , 

Et I £} 2 ...,2 

tgtjf = tg£ 1 2 
1,2 , 

+ . . R 
y-, 

1,2 

( 5) 

( 6) 

Tipu 3TOM KpyroBhre· rpaHHUbr 6hinH ucnonhaoBaHhi TaK)!{e 

AnH ynyqmeHU5I BepTUK81IbHOH £iloKycnpOBKH 1 a UMeHHO: 6bina 

o6ecne'!eHa niiHeHH85I £iloKyCIIpOBK8 II BAOnh BCeX APYI'HX 

TpaeKTOpHli BO BCeM AHanaaoae yrna I'Opii30HT8nhHOH pac-

10 
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xoAHMOCTII ny'!Ka. UnH -3Toro aeo6XOAHM01 'IT06hr p t ·u p2 

YAOBneTBOpHna T8K)!{e ypaBHeHIIIO V: = 0. a 

OcHOBHbre napaMeTphr.·Mai'HHTHoro aaanuaaTopa: R-;;=7.0 CM1 

¢= 90°, £t= 1186 R = 130 CM1. £2 '= 1 116 R= 81 eM. 

0 0 . 
£ t = 0 I·' £2 = 45 I pt=_OI83 ,R = 581 MM, p2 =.-017~14 

R = --505 MM. 

Pac'leTHOe pacnpeAeneaue nang pacceHHHH Ha BXOAe 

II BblXOAe Mai'HIITHOI'O aHanu~aTopa .SaAaeTCH Bb!60p0M 

II paC'leTOM pa3MepOB; H pacnono)!{eHIIH Mai'aHTHblX 3l{paHOB~ 

lln:cnepCHH paCC'IHT8HliOI'O aHanii3aTopa: 

DOM I !).M ;= (1/2)(£.2 tgt/12 -.G oe t t~tfrr. ), (7.) 

xapaKTepii3YIOIIIaH paCCTOHHHe Me)!{AY TIIIKaMH ABYX coceAHHX 

MaCC
1 
CO~T~BnHe~ DO = 11 16, MM Ha ·~p~~eHT II3MeHeHHH 

MaCChi, paapewaroma5I 
. C.. _._ 

cnoco6aocTh ..... 390. Yron aaKno.aa 

£l>oKanhHOH. nnoCKOCTII flo no OTHOllieHIIIO K aanpaBneHHIO 

rnaB~oro ~yq~ paB~H-45° '!to/. . . ' 

T aKIIM o6paaoM1 pac'!eThi noKaaanii 1 'ITO Bhr6paHHhiH 
"' . : ~-- ... ~. 

Mai'HHTHblll aaaniiaaTop c nnocKonapannenhHhiM aaaopoM 1 
"" I ,1*' -'! 

rpaHHllaMII H HaKnOHHhiM Bb!XOAOM ny'!Ka o6ec-KpyrOBblMH 

ne'IIIBaeT nonyqean:e Tpe6yeMhiX uapaMeTPOI:l• 

B ·3TOfi )!{e rnaBe· AaeTC5I .onn:caHIIe 3neKTpoMai'HIITHoro . 
• f . -. 

Macc-cenapaTopa1 era KOHCTpyKUH5I1 a TaK)!{e npiiBOA5I!C5I -· ---

peaynbTaTbl II3MepeHH5I M8I'HilTHhiX nonefi II cpaBHeHH5I IIX 

c pacqeTOM ( pn:c. J ) • OniicaHhi MeTOAhi 3KcnepiiMeHT.anh-

. HOI'O .IIayqeHII5I IIOHHO-OTITII'leCKIIX xapaKTe p_IICTIIK: Mai'Hll'!'HhiX 

aaanuaaTopoB n: · npuBOA5ITC5I peaynhTaThi· n:ay:tJ:e.H~I~ xapaK-, 

II 

·, 



TepiiCTIIK MarHIITHoro aHaniiaaTopa _Macc-cenapaTopa MeTo

AOM a -'iaCTIIU II M9TO.AOM IIOHHOro IICTO'IHIIKa. C noaepx

HOCTHOH TepMOIIOHIIaauiiefi. B Ka'ieCTae a-IIany'iaTen£, 

cornacHo npoaenaHHhiM oueHKaM AIIanaaoHa nepiiOAOB no

nypacnaaa paniioaKTIIBHoro aemecTaa, npiiroaHoro anSI 

II3rOTOBneHII£ IICTO'iHIIKa a -'iaCTIIU C Tpe6yeMbiMII xapaK

TepiiCTIIK8MII ( Bh!COK8SI MOH03HepreTII'IHOCTb ny'iK8 a-qac-

TIIU, MaKCIIManbHO B03MO>KHa£ B 3TOM cnyqae IIHTeHCIIB-

244 
HOCTb II ap.), 6hm Bhi6paH II30Ton K!OpiiSI Cm c Ty.=11neT. 

8TIIM M9TO.AOM 3KCnepn:MeHTanbHO yTO'iHSI_noqb nono>KeHn:e 

IICTO'iHIIK8 II npiieMHIIK8 ( e 1 II e 2 ) • B bJnO ycTaHoaneHo, 

'iTO OTKnOHeHIIe nono>KeHIISI IICTO'iHIIK8 OT OllTHManbHOrO 

( npn:6nn:an:TenbHO coanaaaromero c pac'ieTHhiM) Ha ±..20 MM 

aaonb HanpaaneHII£ rnaaHoro nyqa (ocb X1 ) yaenii'iiiaaeT 

IIIHPIIHY H:ao6pa>KeHIISI He 6onee 'ieM a 1,5 paaa. 8T~ no

Ka3hiBaeT, 'ITO paapemaroma£ cnoco6HocTb MarHIITHoro 

8Hanii38TOpa He CniiWKOM KpiiTH'iH8 K TO'iHOCTH. ycTaHOBKII 

IICTO'iHIIKa, 'iTO CyJlleCTBeHHO B cnyqae npiiMeHeHII£ nnaa-

M9HHhlX IIOHHhlX IICTO'iHIIKOB. 

Bhma IICcneaoaaHa aaBIICHMOCTb umpn:Hhi pacnpeaeneHII£ 

ny'iKa a_.'iaCTIIU Ha BhiXO.Ae aHanHaaTopa oT yrna pacxoaii

MOCTII (2°::;_ 2 a1 _s; 12° )II Ha'ianbHOH WIIpiiHhl ny'iK8 ( 1 MM < 

_:S 2y1 .:S2,5 MM). 

Koa~~IIUIIeHT nponycKaHII£ MarHHTHoro aHanHaaTopa 

.AnSI a -'iaCTIIU C pa3nii'iHhiMII pa.AIIYC8MII KpiiBII3Hhl TpaeKTQ

PIIH (H3M9H£nOCb none B 3830pe MarHIITa) OKaaanC£ 

12 

11_,. 

·I .. 

j': 

-. 

paBHhiM - 1 ,AnSI 'i8CTHU C 

qaCTIIU c r = ( i:t.0,04) R • 

r R 70 CM II_.~ 0,9 _.All51 · 

Bonae nonHo xapaKTepiiCTIIKII Macc-cenapaTopa a uenoM. 

C TepMOIIOHHhiM IICTO'IHHKOM II3Y'i9Hhl B OnhiT8X no paaae-
.. .. .... 

neHIIlO eCT9CTB9HHOH CM9Cll 1;f30TOnOB TanniiSI (
03

TJ, 
205

TJ). 

Tannn:ii 6hm Bhi6paH KaK ::meMeHT, -~Meioruuii aocTaTo'iHO 

· BhiCOKJiii aToMHhiM aec. li npuro.AHhiii anSI nony'leHJI£ nocTa

TO'IHhiX HOHHhlX TOKOB C nOMOillblO npoCTOrO HCTO'IHJIK8' 

C noaepXHOCTHOii TepMOHOHJI3~UJiei1~ 
2 03 205 

PacnpeneneHJie TOKa. onHoaapSIAHhiX JIOHOB TIJI Tl 

B 3aBHCHMOCTJI OT nono>KeHJIH KOnneKTOpa Ha ~OKanbHOM 
. 205 

nnocKOCTJI npJI JlBJI>KeHJIJI ny'IKa ROHOB · Tl no rnaBHO:i1 

TpaeKTOpiiii MarHHTHor o aaanJiaaTOPL:!- ( r = R = 70 eM;· 

B = 4510 rc) naao ~Ha -piic. 2. f>accTOSI~IIe Me>KAY MaK-. 

cuMyMaMJI ABYX nn:KoB co.oTBeTCTByeT aucnepCIIII D0=11 ,5MM 

aa 1% JI3MeH(;!HJISI Macchi. Wiipn:l!a niiKOB aa ypoBHe ·o,Ol 

OT M8KCJIMyMa COCTaBnSieT - 3 MM, 'ITO o6ecne'iJIBaeT 

paapemaromyro cnoco6aocTb n·pJI6opa ·a a aToM ypoBHe;. paB

ayro -300. Oue.HKa 'mn:pHHhi miKOB Ha nonyBhiCOTe aaeT 

- 0,6 MM, a paapemeaJie npJI6opa Ha aTOM• ypoBHe paBHO . ,- t 
::> 

- 2000. B aTHX >Ke JiaMepeHJISIX 6hmo onp"eneneHo nono-

>Kean:e ~oKanbHOii nnocKOCTII no MIIHIIMYMY miipiiHhi pac-
.· . 0 

npeaeneHIISI ny'iKa ( Jlo = 45 ) li nay'ieHhi HeKoTophie 
··-h - .· ' . . < 

apyrHe xapaKTepiiCTHKll Macc~cenapaTopa. TaK, aanpJI-

Mep,. 3aBHCHMOCTb ?lllPHHhi pacnpeaeneHII£ ny'IK8 HOHOB 

Tannu·si: ·Ha nonyBhiCOTe· ·u y ocH'oBaHHSI mu{a ( _: OtOl· 6; 
."'·;,·,__ I -,-: .. ~ .... ·, ",~.: ·.~::-~ ••• -.• •"

0

1.. *".~; ·,-·t ~ .• ·:-s;;o-o ,• 

MaK<:;JI~Ytvia)· -A~£ .paaniiJIHhJX .aaaqeanii.paan:y.C:oB. KpiiBJI3Rhi 

13 
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203 
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102 

f0
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~(Hifj 
-18 -12 ~ 0 .. 6 .. 12 18 

PHc. 2. PacnpeJleneHHe TOKa HOHOB 
203 

TI .:H. 2 0STI 
Ha qioKanbHOH nnoCKOCTH B 38BHCHMOCTH OT nonm~eHHSI 
KomieKTopa Ha ocH Y 2 :.; ·t· oTciieT ·= 6oJ0-:-1°KynoHa. · 

., 
~ 
/; 

l 
r 
l 
I 

TpaeKTOpHti B npeJlenax (1:!:.,0,04) R noKa3&IBaeT, 'ITO. 

'· 
JlH8fi83_0H npHHHM89MbiX Ha iJ!OK81lhHyiO nnOCKOCTb aHanH-:. 

38TOpa Mace C paC'19THbiM pa3pemeHHeM H. K09~HUH9HTOM. 
. .. ·. . /11..:13/ 

nponyCK8HH5I1 6nH3KHM K 11 .COCTaBnSieT - +7% • 

TaKHM o6pa30M1 HCCne)lOB8HHe HOHHQ--OfiTH'I9CKHX CBOHCTB 

MarHHTHoro aHanH3aTopa Macc-cenapaTopa noKa3ano, 'ITO 

ero OCHOBHbie xapaKTepHCTHKH JlOCTaTO'IHO XOpOlliO corna-

CyiOTCSI C pe3yn&T8T8MH paC'I9T8 1 BbinOnHeHHOrO C y'leTO~ 

anHSIHHSI KpaeBbiX noneti pacceSIHHSI. 

naa JlpyrHX 8HanorH'IHbiX _Ma~HHTHbiX 8HanH38TOpa, 

H3rOTOBne_HHbiX cornaCHO. H8CT05IIUHM pac'leTaM H '19pT9)!{8M 1 

HCnon&3yiOTC5I B Macc-..cenapaTopax B n.HTI H nRP 1 H T8K?f<9 

'fiOKa3anH XOpomee COOTBeTCTBHe H3MepeHHbiX XapaKTepH-

CTHK C paC'IeT~M / 14/. •· ,, . . . . 

'':,. 

rnaaa IV nocagmaeTCSI onHC8HHIO HCcneJlOB8HHH HeK0-
1 . ' .. 

·i· TOpbiX BOfipOCOB· B03MQ)KHOCTH HCnOnb30B8HH5I aneKTpOMar-
! . . "-' . . ,, 

HHTHoro Macc-cenapaTopa Ha ny'IKe TSI)Ken&IX HOHoa • 

. E&mH npoaeJleH.hi HccneJlOBaHHSI JlHiJ!IPY3JiH npOJlYKTOB _ 

SIJlepHbiX peaKUHH H3 pa3nH'IHbiX M8TepH81lOB npH BbiCOKOH ·· 
. . . .. 0 0 '. . 

TeMnepa Typ~ ( 1 7QQ -1900 . ) . K8K OJlHOrO H3 B03MO)KHbiX 

cnoco60B Jl0CT8BKH npOJlYKTOB peaKUHH B HOHHbiH HCTO'IHHK. 
. . . ' . . · .. '" . ' .~~- -

B JlHCcepTaUHH JlaeTcSI onHcaHHe aTHX OllbiTOB. H npHBOJlSITCSI 
:. ·" _, 

pe3y1lhTaT&r HCcneJloBaHHfi., B qacTHOCTH, noKa3aHo, 'ITO 

I 50% aTOMOB JlHCnpo3HSI, o6pa3yiOmHXCSI a peaKUHH I . . . . . . . . . . ·. 
,I 142 12 15J 
:~ Nd( .. . C,4_n) .· Dy H BHeJlpeHHhiX B.HarpeTytO 

. . --.- • ,_- .r .,. 
TaHTanoayiO nnaCTHHy 1 · 3MHTTHpyiOT H3 Hee .-38 BpeMSI1 He 

-6onh~ee, ~eM O,l ceK •. HccneJloaanac& aMHCCH~ a6HT~Ix '· 
!. . .. . '- . •' .. ' . ·• ' ..... • .. '• .·· :: .. 

15. 
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.aTOMOB II II3 llPYf'HX MaTepiianoa:' abnb!j>p"aMa, Momi6t:teH'a, -

rpa!jlii.TII3IrpcmaHHOH -.!j>IInhTpoaanbHOH -·6y!\1arii 'II 'npbMbllUU~H--· 
•' 

HOf'O rpa~liT8, 

Tiony"leHHhie · sKcnepiiMeHTanbHhH~ peaynbTaThi )lanii 

Ii'enocpellCTBeHHbiH OTBeT Ha BOUpOC 0 apeMeHII 9MIICCHH 

HeKOTOpbiX ~pOJlYKTOB SI)lepHbiX peaKUIIH. C TSDKenbu..f~,-~0.:.:·· , . , 
. ' . . J . . ' "'·• •••. ,., 

H8MII, BHe)lpeHHbiX B HarpeTbl8 nnaCTIIHKII II3 TyronnaBKliX 
I' ~ "!" > .;, ... • • f. - ·-.. f •. ·:_·; ..... ~~·-

MaTepiianoa, II nocny)I{IInii OCHOBOII AnSI pa3pa60TKII · IIOHHOf'0
0 

IICTO"lHIIKa sneKTpoMarHIITHciro Macc-cenapaTop·a'si:ii"ihr'ir'~-~ ·: - c 

TSI)I{enhrx ~~HOB (3MCHAI1TI·i')/zs-ts/. · ' ~·- ,;·. , 

c OAHa II3 oco6ealiocTefi p~6oThr 9ne~Tpcn..i:~~aif'I'Ii'ord .:,, ' 

Macc-ceriepaiopa ·aa ny"!Ke cocToliT ·a ToM, '!TO Konil<iecti3o 
~ ... ···. :.· _ ~tn't~--: '" •· .. :..:::l't;co;,"':./ 1:~--:.~·-~-- .. -

paJlii08KTIIBHbiX aTOMOB, o6paayiOIIliiXCSI. a· SI)le·pHbiX' peaK;;;.. 
.·" . 1·':!~-·-~:>"1•")'- - ,.., 

UIISIX II no)lne)l{aliliiX aneKTpoMarHIITHOfi cenapauiuf~c o'qeHb 

Mano. Tioae)leaci'E:i·\,; IIOHHOM ucrot:J'aike' T'a'~rtx 'M'anh~Q :Kb-,; 

nii"leCTB Bemec'raa, II3MepgeMb!X MHnniiOHHhiMII )lOnSIIi.hi 

MIIKpOrpaMMa/ 'M0)1{8T cymeCTBe.HHO OTnii"l8TbCSI OT rioaeJie~ 

HliSI 6onee BeCOMb!X KonkqecTl3, OTO; B qaCTHOCTII, .CBSI3aiiO 

c TeM, ·'!To· paapoa~eHHhie 'aToMi,l 'He o6paay01- eimaofi 

TBepAofi M:nli )I{Jf)lKofi· qiaabr H, aanpiiMep, lix· IIcnapeane 

He XapaKTeflli3yeTCSI <?OOTBeTCTBYlDWHMii MaKpO!j>II3IIK'D

XIIMiiqecKHMii KOHCTtlHT8MII. Jl8HHOf'O 'semecTaa: TeMriepaTypofi. 

II Tennoiofi 'n·apoo6paaoaaHIISI.' TiosToMy' TeMriepaTypHhih' ., 

II Jlpyriie pe)I{R'Mhf pa60Tbl 'IIOHHOf'O ·IICTO"!HIIK81 OllTIIM8nb-
.;'"y 0 

Hhre, aanpiiMep, ttnSI ··o6ecneqeHIISI' MaKciiMa~b~ofi a¢!jleK- ' • 

TIIBHOCTII,'.MocyT ·6hrTb. paanii'<IHhiMH. npii pa6oT'e c MaKpb- ·· 

IInii ynbTpBME:U{poKoiiitiiecTBaMH C>na'oro li. TOf'O ')l{e' aemecT~ 

16 :) 

aa. BbrSisneHHe 9Toro B03MO)I{Horo paanH"lHSI npoBOJlHnocb 

C raaopa3pSI.llHbiM HOHHbiM HCTO"lHHKOMo 3neKTpli"i8C- -

KHH p~3pSI.ll B HOHHOM HCTO"lHHKe ropen Ha ap-

roHe, K KOTOpoMy B He6ortbwofi .none no6aBnSincSI 

212Pb 3 . KC9HOH HnH P8Jlli08KTHBHbiH CBHH9II • 8KOHOMepHo-

HC-CTH. BbiXOJl8 ·OT,ll9nbHbiX KOMUOHeHT HOHHOrO ny:tiK8 

cneJlOBanHCb nyTeM perHCTp8UHH HOHHOf'O TOK8 B !jloKanb-

HOH nnOCKOCTH MarHHTHOrO 8H8nH38TOpa, 

HeKoTophre peaynbTaTI:.I 9THX HccnenoaaHHfi ,nng M8KpO

aproHa ( cKopoCTb nocTynneHHSI raaa K = KOnH"'8CTB 
3 . 

= 0,1 - 1,0 CM /MHH1 TOK 0JlH03apSI.llHbiX HOHOB aproHa 

0,4 · - 8,0 Ma) 1 . MHKpOKOnH"leCTB KC8HOH8 ( - 1% OT apromi, 

TOK 0)lH038pSIIlHI:.IX HOHOB KC9HOH8 - 10 - 200 !-1Ka) H ynbTpa

MHKpOKOnii"::9CTB paJlii08KTHBHO:o CBIIHIIa 212Pb(-3·10-lJ r) 

.naroTCSI Ha pHc. 3. OnTHManbHI:.re 3Ha"::eHHSI napaMeTpoa 

pa3pSI,ll8 Bhi6HpanHCb H8UOCp9JlCTB9HHO no M8KCHM8nbHOMY 
~ . . . 

HnH Haii60nbiueMY B03M0)1{H0My TOKY 0JlH038pSI)lHbiX HOHOB 

Ha KonneKTop npH !j>HKCHpoaaHHOM 3Ha"!eHHH K. B on~:.rTax 

c ynbTpaManhrMH npHMeCSIMH ucnonbaoBancSI panHoaKTHB-
212 ~ 232 

HI:.rfi CBHHeu Pb - npo.nyKT. pacnana Th. KonH-. . . 

'tlecTao 
212 

Pb onpenen;Inocb c noMOIIIbJU CUHHTHnnSIUHOH-

Horo C"l9T"lHKa no HHTeHCIIB!JOCTH a -Hany"leHHSI npo,nyKTOB 

ero pacna.na. 3KcnepHMeHTanbHI:.re peaynhTaTI:.r, nony"leHHI:.re 

JlnSI CBHHU81 npeJlCTaBneHI:.I Ha pHCyHKe TpeyronbHHK8Miio 

KaK BHJlHO H3 pHcyHKa, KPHBaSI II3MeHeHHSI a!jl!jleKTHBHOCTH 

cenapauHH .nnSI_CBHHUa aHanorH"!Ha.KpHBhiM .nnSI aproHa u 

KCeHoHa. MeHbiiiBSI aenH"!HHa s!jl!jleKTHBHOCTH, no-BHJlHMOMY, 

17 
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Puc. 3. 3¢¢eKTIIBHOCTb cenapaUIIII a aasncnMOCTII 
oT · cKop6crn nocTynneHIISI raaa: (o ) - aproH, · ( 0 J
npuMecb Kceaoua, (\f ) - ctmaeu-212. 
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,.r'/ 

!r": 

:-

o6ycnosneHa xy.umell: neTy'leCTbiO CBIIHUa II 8I'O B03MO)!(H0ll 

qacTII'lHoll: cop6uuell: sayrpu paapst.u_aoll: KaMepbr uoaaoro 

UCTO'lHIIKa/!9/. 

IT ony'leHHbre peaynhTaTbi noKaaanii,. '!To a¢¢eKTHBHOCTb 

aneKTpOM8I'HHTHOU cenapaUHH' 38BHCHT 1 npHMepHO, O.UHH8KOBO 

OT napaMeTpOB paapst.Ua K8K .Unst, OCHOBHOH KOMllOHeHTbi llH

T8IOIU8I'O raaa( Ar) ,TaK H .unst ManniX (Xe) HnH qpeaMepHo 

ManniX (
212Pb) :llpiiMeCHbiX KOMIIOHeHT. fl09TOMY npH pa-. . 

6oTe cenapaTopa a pe)!{IIMe Ha ny'!Ke aacrpoll:Ky _·noaaoro 

HCTO'!HIIK8 1 H8ll{:!IIMep 1 Ha M8KCHM8nbHyro a¢¢eKTHBHOCTb 
' ' 

HOHH38UHH MO)!{HO npOII3BO.UIITb (n 9TO npaKTH'!eCKII y.uo6-

Hee), ucnonbayst~ raaoo6paaunre npuMecu,, cneun:anbHO 

.uo6asneHHbi8 B l:'aa, lliiT8IOIUHH UCTO'lHHKo 
~ 

HaMn nponaso.uunocb T~K)!{e cpasaean:e Ka'!ecTsa ¢oKy-

cupoBKII ny'!Ka IIOHOB npnMe~II ( -1 %) KCeHOH8 II p8.UH08K-

212 . 13 • 
TIIBHOI'O CBIIHU~ · .. . P.b (.- 3.10- I') o Pe)!{UM HOHHOI'O 

IICTO'!HII~a, noTeHunan ¢oKycupyromero aneKrpo.ua·, nono)!{eHne 

npn:eMm:ill: rinocKOCTII c'enapaTopa no.u6upai:mc!'> TaK, '!T06nr 

nony'!IITb MHHHM8nbHy~ lilHPJ:IHY ¢oKanbHbiX llstJ'eH. ny'IKOB 

IIOHOB II30TOllOB KCeHOHa. ToK<'HOHOB 1!30TOllOB KyeHOHa 

COCT8Bnstn npn 9TOM 10-50 MK8o nnst onpe.ueneHtist Ka'!eCTB8 

¢oKyC!IpOBKII llY'lK8 H.OHOB 212Pb __ .Ha npneMHuKe cenapaTOpa 

yKpennstnacb TOHKast anroMuHnesast ~onbra, KOTopast nocne 

OKOH'laHnst c'enapauuu paapeaanacb ua nonocKH mupuaoll: 

2,5 MM 1 a -aKTIIBHOCTb K8)!(Jl0ll llOnOCKII II3Mepstn8Cbo 
. . -. •. . . ' - •. ··: .. ·',' .. ,212 ,-/~ 

Ha puc. 4 .uaeTcst oTuocnTenhHOe pacnpe.ueneH~~ .• .. Pb, 

a.uonb nnocKOCTH npneMHI!Ka Macc-cenapaTopa. Ha pncyHKe 

:·tg 

... 

·• 

·' 

. ~ '" 
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PHc. 4. Pacnpe.neneHHe HOHOB 
KOCTH Macc-cenapaTopa. 

20 

212 
Pb+aa ¢oKanbHOH nnoc-

.naeTC.SI TaK~e lliKana pa~pellia~?III~ii: cnoco6aocTll Ha paa-. 

nH'lHOM. ypoalie .OT M8KCHMYM8 1 .nOCTpoeaHaSI no ll8HHbiM 
\ .... ~ . . . . ~ -

nonyqeaaoro pacnpe.neneHHSI. PeaynbTaTbi onbiTOB n~!C83bi-

B8lOT1 'ITO npn HaCTpOii:Ke p9)KHM~ HCTO'lHHKa H. cenapaTopa 

B UenoM _Ha .. XOpOlliYlO_. $oKycnpOBKY ny'lKa HOHOB KCeHOHa1 .. , 

~ .. 

ao6aaneaaoro a KonnqecTae - 1%. a nnTaromnii: raa ;., . aproa, 
' . ' . '. . .-. . . . . , . •'' . 

o.naoapeMeHHo o6ecne'lnaaeTc.~ ¢oKycHpOaKa npH6.nnaHTellbHO 

TOI'O )1{9 Ka'l~CTBa II ny'IK~ HOHOB CBHHUa HH'ITO)KHO Mano.ii: . 

HHTeaqnaHOC!ll• 3TH ·• HCCne.noaaHHSI o6nei''lHnH Bbi60p · KOH

CTPYKUHH II . .nann ~eTOllHKY ·Hana.nKH, H pa6o_~I>I C. 6~~qTpo

.neii:CTBYlQIIlH~ HOHHI;.IM HCTO'IHHKOM .nnSI. aneKTpOM8I'HHTHOI'O 

Macc-cenap,aTopa Ha ny'lKe TSI)KenbtX. noaoa/~01. . .. " 

BoaMO*HOCTH ~neKTpoMarHHTHo:o Macc-cenapfiTOpa .. 

Ha ny'lKe. TSI)KenbiX HOHOB 6btnH nponnnroCTpHpOB8Hbi B pa-

6 
/21:_23/ . ... . . ' . ·~ 

. oTax., . no nccneaoaaHHIQ. pa.nnauHoHHbiX caoHCTB .. 
~ . ( . '": . ~ . . . --: ' '; . . ; 

. 192-197
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.· 
KOpOTKO)KHBYIIlHX H30TOnOB BRCMyTa . · · .1, HOBOI'O. H3o-

. . ' 25 .. . 22 . . . . .. ' . ' ·'; . 

Tona .Jieoaa •Ne, ¢Topa. F, .o6paayromHXCSI a peaKUHSIX ... 
l , ,, • .. ,., , , I -

C yCKOpeHHbiMH TSl)K9nbiMH HOH~MH. 
'•·· ~· 

OcaoaHbre peaynbTaTbi .nHc.cepTaunH: 
"r • ' • • • •• 

_1 •. TipoaegeH .. PBC'leT MarHHTHoro aaanHaaTt>pa· MBC?C-

" cen~paTopa, Hcxo.n~ H3 ycnoa~SI .HcnonbaoaaHHSI aneKTpo-
• . .a· • '. -·. . • ' 

MarHnTa CTI-57, BbtnycKaeMoro npOMbilli1leHHOCTbro. Mar anT-
~' ,_ _ .. ~.. . . . .. , ' . .· -·-. 

Hbrii: aaanHaa.Top pacc~HTaH TaK, .. 'IT06br o6ecne-iHTb pa-. ~. .- - . ,._. . .-· . . . . 

ananbHyro ¢oKycn:poaKy aToporo.nop~ll!CB no yrny.pacxo:-
'" ;. . .. . . . . .. ' . 

llHMOCTH ITY'lKa, OTHOCHTenbHO 6onbl1Iyl0 llHCnepCHlO (-12 r-rM 

HaJ% H3M9HeHHSI M8CCbi) II . yny'lllieHHylO aepTHK81IbHyro · 

¢oKycHpoaKy. OcaoaHbre . napaMeTpbr· Mai'HH.THoro aaannaa-

2L 

.. ~ 

~: :j 



. ' 

0 . 
Topa, nony"'eHHbie B peaynbTaTe pacqeTa: cp = 90 , £1 =130cM, 

£2 = 81 CM, R = 70 CM, £1 = 0, E; = 45~' 'p1 '= 58,1 CM, 

P2 = -50,5 CMo 

2. B npouecce pac"'eTa npeAnO*eHo ynpomeaHe MeTOAa 

. onpeAeneHHSI napaMeTpOB nepBOI'O nopSIAKB Mai'HHTHbiX 

aaanH3aTOpOB CeKTOpHOI'O THna C OAHOpOAHbiM Mai'HHTHbiM 
~ . 

noneM, o6ecne"'HBaiOWHX CTHI'MaTH"'9CKYIO cpoKyCHpOBKY 

ny<iKa
1 
nyTeM npHMeHeH~SI MeTOAHKH HO~orpaMM. 

3• .Unst 6onee TO"'Horo y"'eTa acpcpeKTa Kpaeaoro·nonst 

paCCeSIHHSI npH aKCHallbHOii cpoKyCHpOBKe ny"'Ka npHMeHeHbl 

8 pacC"'HTaHbi M:arHHTHbie ·aKpaHbi aa BXOAe H BbiXOAe 

Mai'HHTHOI'O aaanH3aTopa. 

4o H a OCHOBe pac"'eTa B fl.HP CKOltCTpyHpOBSH : H H3-

I'OTOBneH Mai'HHTHbiH altanH3aTOp Macc-cenapaTopa Ha 

nytJ:Ke Tst>KenbiX uoaoa • .Uaa APYI'HX ·.aaanor'H"'HbiX MarHH.THbiX 

aaanH3STOpa H3I'OTOBneHbi. no paapa6oTaHHbiM B fl.HP qep

·Te*aM· B OTAerie SIASpHOH cneKTpOCKOnHH fl.Hn H Ansi paa

AenHTenbHbiX ycTaHOBOK B n.HP. 

5. npoBeAeHbl HCCneA.OB8HHH cpoKyCHpyromHx CBOHCTB 

Mai'HHTHOI'O. aaanH3aTopa npH noMOWH MeTOAHKH ci -qaCTHU 

H Ha HOHHbiX ny"'KaX H30TOriOB TannHH, a 3aTeM H APYI'HX 
212 .· ' . . . 

aneMeHTOB (Ar, Xe, Pb). ·3TH HccneAOBaHHH noKaaanH, 

"'TO OCHOBHbie xapaKTepHCTHKH Mai'HHTHOI'O aaanH3aTopa 

AocTaTO"'HO xopowo cornacyroTcst c peaynbTaTaMH pac"'eTa. 

PaapeweaHe npH6opa ( ... 1000 aa nonyBbiCOTe nHKa c 

nna3MeHHbiM HOHHbiM HCTO"'HHKOM H -2000 · C TepMOHOHHbiM 

H- 400 Ha ypOBHe - 1/100 OT MaKCHMYMa B nHKe) H AHC-

22 . 

nepCHH ( -11,6 MM. Ha 1% .H3MeHeHHSI MaCChi). AOCTaTO"'Hbl 
. . -· . 

. AnH Hane*JIOH Ht:teHTHcpHKaUHH no MaccaM nponyKTOB SiJlep-

HbiX peaKUHH . annoTb AO CaMbiX TH*enbiXo 

6. npoBet:teHbl OnbiTbl no HCCnet:t.OBaHHIO BbiXOAa H. CK0.:. 

pOCTH t:tHcpcpy3HH 
1

BHenpeHHbiX a'l'OMOB. B ~aamt"'HbiX MaTepHa

nax, KaK MeTOAa AOCTaBKH nponyKTOB SIAepHbiX peaKUHii 

B HOHHbiH HCTO"'HHK. J1cn01lb30BanHCb MOnH6t:teH, rpacpHT; 
.;-·)· 

BOnbcppaM .H TBHTan~ · 3TH OnbiTbi nOKa3anH, "'TO 6biCTpOTa -
o6paTHOft AHcpcpy3HJi aTOMOB OTl:ta"'H - npOAYKTOB · Ht:tepHbiX 

peaKUHH noif neHCTBH9M ycKopeHHbiX TH*enbiX HOHOB ( Ha 
. .. . ·• ··. 0 . 

npHMepe AHCnp03HH) IrpH TeMne_~:~aType .-1750 C COCTaB-

nsteT - 0, 1 C9Ko n Ony"'eHHbie peayiib.TaTbl nocny,K'unH. OCHO.;." 

BOH nnH' paapa60TKH 1 HOH.HOI'O HCTO"'HHKa C ·. 6biCTpOH· A0:. 
~ . . ; ~ . . . ; ~ ~ 

CTaBKOii. npOAYKT9B Ht:tepHbiX peaKUHH aenocpet:tCTBeHHO. 
• '"' < ••• • ., : • • : • ·< .. 

B pa3pSIAHYIO KaMepy HCTO"'HHKa •. · 

7. HccneAoaaao· noaeneaHe O"'eHb ManbiX .KonH"'eCTB 

panHoakTHBHbiX aToMoa a raaopaap'SIAaoM HoimoM HCTO"'HH-

Ke. Ha npHMepe · paan~rieHHH Manoro KO~H':iecTBa panHo

aKTHBHoro CBHHUa
212 !'bJ- ~,2.10-13 r) OTpa6o!aHa MeTOAHKa 

aacTpoiiKH HOHHoro· HCTO"'HHKa_, aa onTHManhHbiH pe*HM. '} 

Ociloaaire peayllbTaTbr, ilano*eHHbre a 'AJiccepTariHH; . 

ony6nHKOBaHbl B pa6oTaX jg,Jo,12•15•19/ • H 
1 ~blliH:~~en-

CTaBileHhl Ha Me*JlYHBPOAHYIO KoHtfJepeHUHIO no a~~~Tpo-'·· 
Mai'HHTHbiM MaCc.;.cena,paTopaM B .Aapxyce, B .19B5 ro/J.y/1!/ 

' . . 

nono*eHbi Ka · Me*nyaaponnoM pa6oqeM coaewaHHH no 

Macc-cenapa'i'opaM H HX npHMeHeHHIO B sJitepHOH qi~SHKe, 
n~OXOAHBWeM B .Uy6He 19-22 Mast 1965 roAa /f3/ ··., 
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