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R.Apx»T, B.BHCTPO:B, r.MysHOn», n.rraaTepo, 

X.lllTpycimil 

I. BBe,aeHHe 

CHHXPOUHKXOTpOH 06~e~HHeHHOrO HHCTHTyTa ~epHNX Hccne~o

BaHHA HBnHeTCH MO~HNM cpe~CTBOM ~Xfl nonyqeHHH pa~HOaKTHBHHX HSO

TOTIOB, B TOM qm:cxe HSOTOTIOB, HaXO~H~HXCH ~aneKO OT TIOXOCH CTa-

6Hn»HOCTH/I/. B CBHSH C HHTepecoM, KOTOpNA npe~CTaBnfleT SHaHHe 

CBO~CB ~ep STHX HSOTOTIOB ~nfl paSBHTHH TeOpHH ~pa, ocy~eCTBHH

IDTCH nnaHH COS~aHHH ycTaHOBKH ~Xfl nonyqeHJilH H cneKTpOMeTpHqeCKO

ro HCCHe~OBaHHS KOpOTKOZHBY~X KSOTOITOB B ~Ba aTana/!, 2/. 

OnHCNBaeuaa B HaCTOflllteil pa6oTe nHeBMaTHqecRaa no'tlt:a HBna

eTca cocTaBHO~ qacT»ID nepBoro aTana ocy~ecTBneHHa nnaHoB, aTana, 

B KOTOpOM Tipe~ycMaTpHBaeTCH TIOnyqeHHe H HCCne~OBaHKe HSOTOTIOB C 

nepm:o~oM nonypacna~a nop~Ka MHHyTN :ur 6on»me. llHeBuonoqTa cxy

~HT ~nfi TpaHcnopTHpOBKH MHmeHe~ Ha MeCTO o6nyqeHHH BO BHemHeM 

nyqKe npOTOHOB CHHXpOUHKHOTpOHa :fl OTTy~a nK60 B XEMHqecKyro xa6o

paTOpHID ~na pas~exeHHH npo~yKTOB peaKUH~ no aneMeHTau, n:ur6o He

nocpe;n;cTBeHHO K ~eTeKTOpaM. TaKH:'vl o6pa80M, MOJitHO BhiTIOHHHT» yc

XOBHe nepHO~HqecKOrO H BOSMOlitHO '5hlCTporo ITOCTynneHHH aTOMOB HSy

qaeMbiX RSOTOITOB B HSMepHTeX»HYlO annapaTypy C ~OCTaTOqHQ MaXblM 

nepHO~OM TIOBTOpeHHH. ilpH perHCTpi3.I.UUi ;ZI;OXJICHO ocynteCTBXHT»CH cy:u:

MHpOBaHHe nonyqaeMNX cneKTPOB, q~ro Heo6xo~H:u:o ~na onpe~eneHHH 

napaMeTpOB HSMepeHHOrO HSnyqeHHH C ~OCTaToqHoil CTaTHCTHqecKO~ 
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TOtU!OCT:&ID. 

B ROHU6 nepBOrO 3Tana OCYDteCTBXeHHH nnaHOB UHeBMOnoqTa 

~onaKa o6ecneqaBaT:& no~KniDqeHHe coa~aBaeMoro Macc-cenapaTopa 

B peuM 11 o""' - f2. ··"'1 e " c nyqROil npoTOHOB CHHXPOnMKJIOTpoHa ~nH 

Hccxe~OBaHHH H30TonoB c nepao~Olll nonypacna~a nopff,11;Ka o~HoA w

HYTH PI 60JI:&me. 

Hapff,11;y C BHIIOXHeHHeM BHme yxaaaHHHX OCHOBHHX Tpe6oBaHHA 

K ycTaHOBR6 ~JIH HCCJie~OBaHHH KOpOTKOEHBY~RX H30TOfiOB, npHMeHeHKe 

CHCTeMH nHeBMOrrOqTH 06Jia~aeT pH~OM npeHKy~eCTB. K HKM OTHOCHTCH: 

I) 6HcTpHA TpaHcnopT aKTHBHOCTH; 

2) B03MO&HOCT:& 06JiyqeHHH MHmeHeA Ha BHemHeM rryqKe napaJI

JieJI:&HO C npoBe~eHHeM ~pyrHX Oll~TOB, HCUOJI:&aym~HX BHBe~eHHHA 

rrpOTOHHHA nyqoK, qTo ll03BOJIH6T 6onee 3~eKTHBHO HCIIOJI:&30BaT:& 

MamHHHOe BpeMH CHHXpOI:(MKJIOTpOHS.; 

3) OTna~aeT H606XO~HMOCT:& rrpHCYTCTBHH 3KCnepHMeHTaTopa 

B aane CHHXpOD;HRJIOTpOHa npH yc~~aHOBKe MmmeHil, qTO CBH3aHO C no

nyqeHHe:M 6on:omoA ~oaH o6nyqeHHn. 

2. llpHHUJ4U AeCTBKH H xnpaBJieHHH nHeBIISITJ4qecKol 

ill~ 

llOCTpOeHHe H ~e~CTBHe nHeBMaTH'tleCKOA rroqTbl OCHOBaHO Ha 

cne~ym~HX npHHUHnax: 

I) rrpPIMeHeHHe CJIW.TOro B1)3~yxa B Ka qaCTBe ,24BJ4:aty~ei1: CHJlhl; 

2) ynpaBneBHe ~BHXeHHeM aunyJlhl H CTona o6nyqeHHH, a 

TaKJlte KOH'.rpOJI:& 3THX npouecCOB ,Z{OJ!JltHH rrpOH3BO;l4HT:&CH ,24HCTaD;HOHHO; 

3) H3 aana CHHXpOUJ4KJIOTpOHa pa,24HoaKTHBHHA B03~yx He ,24031-

JiteH nona,24aT:& B ~pyrae IIOMe~eHHH, II03TOMY BCe BblXOAI:Jl ,24JIH C:ataTO-
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ro B03~yxa CMOHTMpOBaHR B SaHe CWHXpOnHKXOTpOHa; 

4) H606XO~HMO~B6CTH K MHHHMyMy Bp6Mfl o6nyqeHHH ~epEaT6Xfl 

aMnynN, B KOTOpOM 06nyqaeTCH MHmeRD. ilOSTOMY 6gna BB6~eHa nHeB

MaTHqecKafl KOHOHKa (pHc.3), KOTOpaa BBO~T H BHBO~HT MHWeHD H3 

nyqKa. TaKHM o6pasou, ~epEaTex~ Haxo~Tca B nyqKe Ton~Ko BO Bpe

ua o6nyqeHHH YHmeHH. MaTepmanou ~HH ~epxaTena cnyEHT nonmcTHpon, 

TaK KaK OH cna6o aKTHBHpyeTCfl H HM66T ~OXrH~ CpOK EHSHH no~ ~e~

CTBH6M o6nyqeHHH; 

5) nHeBMaTmqecKaH noqTa ~OXEHa 6aT~ nocTpoeHa npocTo, ~eme

Bo, 6HCTpO H 6e3 6on~mHX aaTpaT MaTepmana. nna STO~ ~eXH HaMH 

6HXM HCfiOX~30BaHa B KaqecTBe Tpy6onpOBO~OB He MeTannmqeCKHe, a 

fiOXHSTHX6HOBH6 Tpy~H. Bo~mHM npeHMy~eCTBOM STHX Tpy60K HBXHeTCfl 

HX rH6KOCT~, BCXe~CTBHe KOTOpO~ OHM npOKXa~HBaiDTCH KaK Ka6ex~. 

9TO npOCTO H He Tpe6yeT KBaXH~HUHpOBaHHUX pa6oqmx. 

Ha pmc.I mao6paEeHa cxeua ~e~cTBHH nHeBMaTmqecKo~ noqTa. 

AWlyxa 11211
, B KOTOpoit HaXO~HTCH MHmeH~, 6blCTpO BBO~TCH H BHHM

Ma6TCH HS nHeBMOnoqm C llOMO~~I) C2:>6MHOit KpHWKH ngn KOHTeitHepa 

118 11
• B Tpy6Ke "6 11 al.myxa TpaHcnopTHpyeTCH K MeCTY 06JiyqeftHH H 

o6paTHO. AuopTmaaTOpbl "5 11 m "9" o6ecneqmBaJ>T MHrKOe TOpMOEeHHe 

aMIIynN ~0 HyXeBOM CKOpOCTH. C llOMO~~ID ;n;epEaTeJIH 114" aMIIyna BBO

~HTCaB nyqoK ~XH o6nyqeHMH H o6paTHO H y;n;epEHBaeTCH B ~epsaTe

Jie npH BBO~e H BHBo~e Ha nyqKa W~KcaTopoM 11 3u. AuopTHSaTop "5 11 

cxy&HT TaKEe ~xa WHKCanHH MMmeHH B ;n;epEaTexe aunyxhl. SJieKTpouar

HMTHHe BeHTHXH BI + B8, ynpa:anaeMble ;n;HcTaHnHOHHo c nyJI~Ta ynpa:a

JieHHH H HaXO;ZJ;~HeCH B SaJie CHHXpOUHKXOTpOHa BnycKaiDT qepea BCno

MOraTeX~Hble Tpy6KJ4 n7n CEaTbl~ BOS).tyx. 0HH CMOHTiipOBaHht Ha pac

CTOHHHH OKOJIO IQ UeTpOB OT CHX~Horo MarHHTHOrO fiOJIH YCKOpHT6JIH. 
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B noJio&eimm: noKon aaKpbiThl :seHTHJIH B1 , B3, B5 m: B7, a BeH

THJIH B2 , B4, B6 H B8 OTKpbiThi. B pa6o~eM OOOTOHHHH opa6aTHBaiDT 

nonapHO BhiKJimqeHHhte BeHTHJIH. HanpHMep, npm: ~BHEeHMH aMnyJIH OT 

KOHTeitHepa "811 ~0 ~epJ~aTeJIH 11 4" llO Tpy6e, OTKphiT B1, a 3aKphiT 

BeHTHJI:& B2 • BeHTHJIH Br + B8 nepeltJIJOqaroToH ~HoTaHm'!OHHo o nyJI:&Ta 

ynpaBJieHHH H KOHTpOJI~, HaXO~HllterOO!J OKOJIO KOHTeitHepa 11811 B D

MHtleOKOitt Jia6opaTOpHHo 8JieKTpHqeCJta.ff OXeMa ynpaBJieHH.ff H KOHTpOJIH 

~BHJ~eHMH aMnyJIN H306pa:~eHa Ha pm:o.2. lJIH nepeKJIIDtleHHH BeHTHJieit 

OJIYJICB.T TYM6Jiephl, noJio:ateHMe BeHTHJreti noKa.mBaiOT omraaJI:&Hble JiaMfiht. 

IlpH6hiTHe H y6biTHe aunyJihl H3 nHeBUaTHtleCKOti KOJIOHKK llOKa3hiBaeT 

MHKpOaMnepMeTp, BKJIIOtleHHhtit B :u;em, ({>OTOOOfipOTKBJieHH.ff, HaXO~fllltero

OH y KOJIOHKH. 

3. 0 KOHOTpyKLWIH HeKOTOplliX yaJIOB nHeBMOHOliTLI 

3. I .lloJimaTHJJ:eHOBhle Tpy6hl 

llOJIH3THJieHOBaH Tpy6a ~JI.ff ~paHcnopTHpOBKH aMnyHH HMeeT BHYT

peHHHitt ~HaMeTp !9,5 MM, BHemHH~ 25 MM H ~JIHHY 75 MeTpOB. BHyTpeH

HHH llOBepXHOOT:& ~OOTaTOliHO rJia~KaH. HaHMeH:&mHH pa~HYC KpHBH3Hhl, 

~onyOTHMH~ npH ~HaMeTpe aMnyJihl !6 MM H ~JIHHe 36 OM, OOCTaBJIHeT 

60 OM. Tpy6a llO~BepraJiaO:& npH npOKJia~Ke B ~eOHTH yqaCTKaX H3rH-

6aM ~0 90° C nepena~OM no BhiOOTe ~0 5 MeTpOB. 

BonOMOraTeJI:&HaH Tpy6a TaK:ate llOJIH3THJieHOBaH, ee BHyTpeHHHitt 

H BHemHHitt ~HaMeTphl OOOTaBJI.ffiDT 15 ~ 20 MM, OOOTBeTOTBeHHO. Coe~H

HeHHe fiOJIH3THJieHOBaX Tpy60K 0 ~pyrHMH MeTaJIJIHtleCKHMH qaoTHMH 

nHeBMOllOliTbl OOy~eOTBJIHJiaO:& HaKH~ID~MH raMKaMH. lJIH 3TOrO Ha KOH:u;ax 
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Tpy60K 6biJIH C;zJ;e.1IaHbl g'?naHI\bl MeT0,1J,OM npeCCOBam'IH HarpeTWC KOHUOB 

Tpy6oK. 

IlHeBMaTHtleCKaH K0.1IOHKa, CJiyEam;aH ;D;.1IH BBe;zteHMH aMny.1Ibi C 

MHmeH:DIO B nyt~OK npoTOHOB, COCTOUT Jfl3 Tpex rJiaBHb1X tlaCTeH: KOp

nyca (;n;eTaJm 3,8,I4 Ha pmc.3, KOTopble JJCeCTKO coe;ztHHeHbl MeJit;zty 
" " 

co6oit), ;n;epxaTeJIH aMny.1Ibi (;n;eTaJI:o 7 Ha pHc. 3) Ill nopmHH (;n;eTaJI:o IO 

Ha pHc.3). C:ao6o;ztHhi~ xo;n; nopmHH cocTaBJIHeT I05 MM Ill orpaHMtliilBaeT

CH mTyuepaHH I10;D;BO;zta CJB:aTOrO B03;ztyxa. nepEaTeJI:D aunyJ!bi HMeeT 

!!JmKcaTop, KOTOp:&Iti aBToMaTHt~ecK4 y;ztepEHBaeT aMnyny npm ee BBO

;n;e M BblBO;zte 143 nyt~Ka, npe;zJ;OTBpa~aH CMem;eHHe B JIID60M HanpaBJI6HHH. 

Ha ;n;eTanHX Kopnyca 3 aaKpenneHbl ;n;Ba MHKpOBblK.1IWt~aTeJIH 

(pHc.5), cpa6aTblBaHHe KOTOpbiX CBH3aHO C nepeMem;eHHeM ;n;epEaTenH 

aunyJI:&I. OHM no;ztaiOT CHrHaJI 0 HaJirl!tlHH a:Mny.1Ibl B 11 nyt~Ke" M B IIOJ!O

CTJil IIHeBMonpoBo;n;a (pzc.2) K nyJI:&Ty ynpa:aJieHIIlH. B nyHKTax A M B 

;n;eTaJIM Kopnyc 3 (pzc.4) aaKpenJieH:&I naMnot~Ka rro;n;cBeTKM I4 !!JoTo

conpoTMBJieHHe, COOTBeTCTB6HHO DOAaWm;Jile CJilrHa.1I 0 I1pM6blTMJI1 M y6bl-
' 

TMM aMnyJIH J/13 KaMepbl ;n;epEaTena Ha MMKpoaMnepMeTp B nyn:&Te yn-

pa:aneHMH. 

3.3. AWiyna 

AMnyna H3rOTOBJieHa Jl13 WTOponnacTa C BH6WHHJ4 ;zJ;HaMeTpOM 

I7, 5 MM H ;zJ;JllllHOH 36 MM. MaKCM:Mc,.1I:DHIDi 06T>eM BHyTpeHHeti Ka:Mepbl 

aMnyJIH COCTaB.1IHeT 2, 5 cM3• B KcLtl6CTBe MaTepMana 6bl.1I Bb16paH 
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~Toponxae~, TaK KaK oH xerKo q~erHTeH oT pa~HoaKTHBHoro aarpaa

HeHHH, ro~HTeH ~Xfl eoxpaHeHHH ~H~KHX MHmeHe~, a eo6eTB6HHaH ero 

HaBe~eHHaH aKTHBHOeT», B03HHKaiD~aa BO BpeMH o6xyqeHHH, KOpOTKO

ltHBy~aa. 

Ha pHe.6 H306paseHa 3aBHeHMOeT» BpeMBHH TpaHenopTHpOBKH 

oT ~aMeTpa aMnyJlbl :rtl oT ~aBxemu3 extaToro Boa~yx:a. llJia ~HaMeT-

pa I? KM H ~aBX6HHH OT Tpex ~0 ceMH aTMOCWep BpeMH TpaHenopTH

pOBRH MeHHeTeH OT BOe»MH ~0 naT~ eeRy~. B KaqeeTBe pa6oqero Ba

pHaHTa MJi Bh16paXH aMnyxy e ~J4aME:TpOM I? ,5 MM III ~XHHO~ 36 MM. 

S~ee» BpeMH TpaHenopTHpOBKH npH ~aBX6HHH 5 aTMOeWep eoeTaBXHeT 

5 eeRy~. 

Bea eMeTeMa pa6oTaeT yxe 11 TeqeHHe IO ueea~eB 6ea nepe6o

eB. llepBhle Hayq~e peay,~»TaThl, ILoxyqeHuae e ee noMo~»m ony6xH

KoBaHhl B pa6oTaxl3/. 

B aaKxmqeHH e, aBTOpbi BblpaJJ;amT 6Jiaro.l(apHoeT» K. A. Eaiftqepy, 

H.T.rpexoBy, K.H.rpoMoBy, l.lexeBy, E.~.PoaaHOBy, r.H.CeJIHBaHO

BY H X.THppOWWY 3a U6HHble eoBeTH J4 nOMO~ npH C03~aHHH Bee~ eH

eTeMbl nHeBMonoqThl. 
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I. r.MyaHOJI:&. - IlpenpHHT OJMiUI, P6-3699, Jly6Ha, I968 r. 

2. P.ApJI:&T, C.Ka,ZUUCOBa, A.Ka.JIHHHH, B.MowceeBa, r.MyaHOJI:&, 

M.OMeJI:&HHeHKo, D.IlpoKo~:&eR, C.CeMeHoB, A.CHHaeB, H.qH

CTOB, X.lliTpycHaK, r.an:&caep. - IlpenpHHT OKHH, P6-3773, 

]!y6Ha, I968 r. 

3. P.ApJI:&T, S.MaJieK, r.Mya:vtoJI:&, r.IIwpennep, X.lliTpycHHK. -

IlpenpHHT omHM, P6-3699, nyc>Ha, I968 r. 



- 8 -

Tio~nMCH K pzcyHKaM 

PHc.I. Cxeua ~ecTBM.fl nHeBMaTmqecKol noqTEZ. 
I - BEZBe~eHHHI nyqoK npOTOHOB CMHXpOUHKHOTpOHa, 
2.- aMnyna, 3 - WMKCaTop, 4 - ~ep~aTenb aunynH, 
5 - aMopTmaaTop-orpaazliMTenb, 6 - KaHan TpaHcnop
THPOBKH, 7 - BCUOMOraTeH]H~H Tpyoa ~H.fl UO~BO~a H 
BElBO~a CEaToro B03~yxa, E - KOHTeaHep, 9 - aMOpTH3aTOp. 

PMc.2. SneKTpmqecKa.fl cxeva nynDTa ynpa~neHM.fl nHeBMaTmqecKo~ 

fiO'ITbt. 

nonoaeHme nepeKnm
qaTeneM: 

AI 

A2 

BI 

B2 

PHc.3. ITHeBMaTzqecKaH KonoHKa. 

AMnyna ~BME6TCH B HanpaBneHHH 
fiB6BMaTMqecKOI KOHOHKH. 

AYnyna ~BME6TCH B HanpaBX6HHH 
XMMzqecKoM naoopaTopmm. 

~ep3aT6Hb aMnynEZ HaxH~HTCH B 
fiOJIOE6HHH 11B nyliKe 11 • 

~epzaTeJib aunyXEZ Haxo~Tc.fl B 
fiOJIO&eHHM "B llOJIOCTH llH6BM.O
npOBO~a11. 

I - fiPYEHHa, 2 - aaEHM., 3 - Kopnyc;3, 4 - CTaKaHliHK, 
5 - BTYXKa, 6 - npy.IHHa, 7 - ~epzaT6Xb aM.nyJibt, 
8 - Kopnyc-2, 9 - raMKa, IO - nopmeHb, II - caxbHHK, 
I2 - mTy:uep, !3 - npoKJia~ECa, I4 - Kopnyc-2, 
IS - npoKJia~Ka, I6 - npoKnaAKa, I7 - maMoa. 
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Pm.c.4. Bepxmt~ Kopnyc (Kopnyc-3) nEe:sMaTH'tlecKot;i 
KonoHKH (~eTan» 3, pm.c.3) 

PHc.S. llHe:aMaTH'tl6CKafl KOJIOHKa C KpOHmTe~HOM 
a) ~ep:ataTeJI» a:a.myJlht :s noJio:atemtH ":s nOJIOCTH nHeBMonpo:so.aa" 
G) ~ep:ataTen» aunyJibl B noJIOJJteHPIH 11 B ny'tlKe". 

Pm.c.6. Sa:sm.cHMOCT» :speMeHH TpaHcnopTKpo:sKH awyJibl OT ee 
~m.aueTpa H ,aa:sJieHHH c~Toro :aoa~yxa. 
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