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1. BBeµ;eHHe 

B pa-6oTe [1] onnehrnaeTe.H u,nrrnHp;pw1eeKHH ranopanp.Hp;HhIH e'feT

'fHK e oTpnu,aTeJihHO nap.H)KeHHOH npoaorro'fKOH ( C03II). Bh1eo

KaJ1 Hanp.H)KeHHOeTh orreKTPH'feeKoro norr.H a6rrnnn TOHKOH npoao

rro'IKH ;a;aeT B03MO)KHOeTh mo6oMy 0JieKTpOHY' o6pa30BaBrneMye.H 

B6JIH3H IIOBepxHoeTH npoBOJIO'fKH' p;aTh Ha'farro 0JieKTpOHHOH rra

BHHe, pana1rna10rn;eue.H B Hanpaarrennn OT u,enTpa. CHnhHO ena;a;a

IOI.L\ee orreKTpn'IeeKoe norre n naKanrrnBaIOrn;nue.H ·o6'heMHhIH nap.Hp; 

orpaHH'IHBaIOT pa3BHTUe naBHHhI. 

8neKTpOH n6JIH3H npoBOJIO'fKH MO)KeT o6pa30BaThe.H B penyrrh

TaTe nepBH'fHOH nonnnau,Hu . .IJ;pyrasr, Han6orree nepo.HTnasr, npn

'Irma IIO.HBJiemrn 0JieKTpona, HHHI.1,HHpyIOrn;ero rraBHHY - 0TO HOHHO

oneKTpOHHaJI OMHeeH.H 0JieKTpona e noaepxnoeTH npOBOJIO'IKH B eHJih

HOM oneKTPH'feeKoM norre [2]. IloJIO)KWl'eJihHhie HOHhI B C03II ;a;peu

¢YJOT K u,eHTpanhHOMY OJieKTpo;a;y B o6rraeTh eHJihHhIX 0JieKTpH'1e

CKHX noneu. Ilpn6JIH3HBlllHeh K IIOBepxnoeTH npoBOJIO'fKH, HOH neH

TpairnnyeTe.H 11 e HeKOTOpOH nepo.HTHOeThIO BhlphIBaeT 0JieKTpoH, 
u u 

p;a!OU~l!H Ha'IaJIO oneKTpOHHOH rraBHHe. 

TaKHM o6pa30M, Bech o6'beM C03II o6na;a;aeT 'fYBCTBHTeJihHO

eThlO K IIOJIO)!OITeJIM!hIM HOHaM, a o6rraeTh B6JIH3H npoBOJIO'fKH ~y

BeTBHTeJihHa H K 0JieKTponaM. 8neKTPH'feeKaJI peaKIJ,H.H e'feT'fHKa B 

o6onx CJIY'faJIX npHHIJ,HIIHaJihHO He OTJIH'faeTe.H n HMeeT errep;yIOrn;He 

xapaKTepHbie npH3HaKH: 

• He3aBHeHMOeTh aMITJIHTY;tJ;hI II <J}opMhI eHrHaJIOB OT THIIa nep

BH'fHOH HOHH3aIJ,HH (a, /3 HJIH 1 ); 

• 6orrhrnair aMnJIHTyp;a CHruana (0,12±0,01) MKA; 

• cTan;a;apTHaJI ¢opMa eHrnana, p;rrHTeJihHOeTh (FWHM) ~ 50 He, 

¢poHT ~ 5 He, (npH TBx = 2 He); 

• npaKTH'feeKH He3aBHeHMOeTh aMIIJIHTY;tJ;hI eHrHarra OT npHJIO

)K€HHOro nanp.H)KeHH.Hj 

• B03MO)KHOeTh pa60ThI B epe;a;e e 60JihlllHM eo;a;ep)KaHHeM 0JieK

TpOOTpHU,aTeJihHhIX ;a;o6aBOK (HanpHMep, n Bon;a;yxe); 



• CIIrHaJibI Ha6mogaIOTC.lI Ha npoBOJIO'!Kax pa::rnoro /J,IIaMeTpa: 

10-100 MKM, c yserrnqe1rneM gnaMeTpa nposono'IKH aMnrrn

Tyga cnrHarros sonpacTaeT. 

B gaHHOH pa6oTe npnBO/J,.lITC.lI penyrrhTaTbI nccnegosaHnir, Ko

rrnqecTBeHHO nogTBep)Kga10rn;ne ocHoBHbie nepeqncrreHHbie oco6eH

HocTn pe)KI!Ma pa6oTbI C03II. IloKanaHa na:sncnMOCTb pa6oqero 

Hanp.lI)KeHII.lI OT gnaMeTpa uapy)Kuoro u;nmrngpa c'!eT'IIIKa. Hccne

gosaua o6nacTb 'IYBCTBHTerrbHOCTH C03II. 

2. 3aBHCHMOCTh pa6oqero Harrp1uKeH1u1 CO3Il 

OT p;HaMeTpa Hapy:>KH0ro 3JI€KTpoµ;a 

B gonorrHeHne K nccrregosaHH.lIM C03II, onncaHHbIM B pa6o'l'e [1), 

6bIJIO I!CilbITaHO HeCKOJibKO C'IeT'IHKOB c gnaMeTpOM uapy)KHOro u;n

JII!H}],pH'IeCKoro 0rreKTpoga OT 10 go 160 MM. Bo scex C'IeT'IIIKax 

u;eHTparrbHbIM 0rreKTpO}],OM CJIY)KHJia nonorro'!eHHall BOITbCppaMOBall 

npoBOJIO'!Ka gnaMeTpOM 20 MKM. PenyrrbTaTbl HCilbITaHH.lI C'IeT'IH

KOB npnsegeHbI B Ta6rrnu;e 1. 

HaqarrbHbIM pa6o'!HM nanp.lI)KeuneM, Vo - 6ygeM C'IHTaTb oTpn

u;aTerrbuoe nanp.lI)KeHne Ha u;enTparrbHOM 0neKTpoge, npn KOTopoM 

Ha'InHaIOT ua6rr10gaTbC.lI cnrHarrbl npn o6rry'IeHHII C'IeT'IIIKa pagno

aKTIIBHbIM IICTO'IHHKOM 90 Sr. 06rracTb pa6oqux Hanp.lI)KeHHH -

0TO ycrroBHall BeJIH'IHI-Ia, COOTBeTCTBYIOill;all gnananoHy nanp.lI)Ke

HHH, npn KOTOpbIX cpaBHHMbI HHTeucnBHOCTH cnrnanoB co C03II 

npn o6rryqeunn era pagnoaKTIIBHbIM HCTO'IHHKOM n 6en I!CTO'fHHKa. 

HnMepeHH.lI npoBO}],HJIHCb C "oTKpbITbIMII" C'IeT'IHKaMn,' T.e. Hanorr

HeHHbIMH aTMoccpepHbIM B03/J,YXOM npn KOMHaTHbIX ycrrOBII.lIX. 3a 

rrepnog scero u;nKrra nnMepeHnu, orrncaHHbIX, B pa6oTe, aTMoccpep

Hbie ycrroBH.lI n□MeH.lIJIHCb B crregy10rn;nx gnananoHax: TeMnepaTypa 

19-24°C, sna)KHOCTb 22-36%, aTMoccpepnoe gasrrenne 720-760 Topp. 

B gannoir pa6oTe BJIH5IHne 0TIIX napaMeTpos, a TaK )Ke H□MeHeHH.lI 

cocTaBa aTMoccpepHoro Bongyxa, nanomrn10rn;ero C'IeT'I·nK, crreu;n

arrbHO He nnyqarrncb, HO 6bIJIO naMe'IeHO CMern;eHne C'leTHbIX xapaK

TepncTHK Ha BeJIH'IHHY 1-2% ITO Hanp.lI)KeHHIO ).\JI.lI panHeCeHHbIX BO 

BpeMeHH H□MepeHHH. 

2. 

Ta6n111.1,a 1. Peny:11,TaTbI 11cn1,1Tamrn C03l1 pamwro n11aMeTpa 

Pa;:i;nyc c•1cT'-lnKa (MM) 5 15 38 79 
AMnmITY/\a rnruarra, tta Ru = 10 K0M (B) 1,5 1,2 1,0 0,9 
Ila'-laJlLHoe pa6oqee 11anp.H)Kettne Vo (B) 1885 2250 2550 2600 
06nacTh pa6oqnx Hanp.H)Kem1{1 ( B) <5 20 100 200 
Hanp.H)KCJIHOCTb rron.H na r=lO MKM (iB/cM) 300 300 310 290 

Mn Ta6m!QbI 1 BH).\HO, '!TO C'!CT'HIKII panHoro )1,llal\!eTpa Ha'm

HaJOT" '-lYBC'I'BOBaTb pag11oaKTI!Bllhii°I IICTO'IHIIK npn BCJIIl'IIIHC Ha

rrp.lI)KCHHOCTH rrorr.lI y rronepx11ocrn rrponorro'IKH OAHOro rrop.Hp;Ka. C 

YBCJill'ICIIIICM p;HaMeTpa C'!CT'IIIKa YMCHhlliaCTC.lI BCJIH'IIIHa cnrHarra, 

a OTHouie1me 0cp<peKT-cpoH YJIY'llliaeTc.H, B 6oJibllICM gnarranoHe Ha

rrp.lI)KCHHn. 

3. OrrHcaHHe HCIIOJihnyeMoH arrrrapaTyphI 

OcHOBHbie H3MepeI!Il.lI 6bIJII1 Bbll10JIHeHbl Ha C'!CT'Il!Ke C gnaMe

TpOM 11apy)KHOro IJ,HJIIIHp;pa 76 MM 11 )1,JIHHOH 160 MM. Tio OCII u;n

JIHHgpa 11aT.lIHyTa rrpOBOJIO'!Ka 113 II030JIO'leHHOI'O BOJih<ppaMa ).\Ha

MCTpOM 20 MKM. Hapy)KHbIH 1..1;r1J11mgp cKneeH nn p;Byx cJioeB Maiirrapa 

c o6rn;eir TOJllll;IIHOH 150 MKM, BHyTpeHH.lI.lI IIOBepXHOCTh IJ,IIJIIIH}],pa 

aJIIOMHI!ImIIpOBal!a. B cpegneii qacTH IJ,HJHIHp;pa HMeeTC.lI OTBCpCTHe 

p;n.lI 06nyqe1urn c'leT'IIIKa a-qacT11u;aMI1. BHyTpeHHHll 061,eM c<IeT

'IHKa coo6u.1,aeTC.lI c aTMOc<Ilep011: •1epen OTBepcTH.lI B oc110BaHII.lIX 

QHJIHI!).lpa. 

0Tpl11\aTCJibHOe BhICOKOe IrnIIp.lI)KC!!He IIO)\aCTC.lI 11a [J,CH'rpanb

HYIO rrpoBorro'fKY qepen orpaHWIHTCJihBoe conpoT1rnncunc 1 l\IOM. 

Hapy)KBhIH 0neKTpog ( u;11m111P,p) mweMJie11. C11r11an •1eper3 pa311enn

Terr1,11y10 CMKOC'l'L 11700 nCf) nocrynae'l' 11a yc11JIJITCJII, (' BXO).J,llbH,1 

conpoT!lBJie1rneM Rux = 2 KOl\1. 

bJIOK-cxeMa HnMepnTerr1,11oii annapaTyp1,1, 11cnon1,3yeMoii /\!DI 113-

Mepe111rn C'ICTHLIX xapaKTep11cTI1K II a.MllJIHTYf,llb!X CI1CKTpoB, ITOKa

naua Ha puc. 1. ,IlJUI ImMepei!H.ll C'ICTHh!X xapaKTCpIICTIIK 11c110:11,-
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Pttc. 1. EnoK-cxeMa HtJMepttTenbHOII annapaTypbI. C03II - c'IeT

'IHK c oTpmi:aTenbno tJap.a)KeHHOII npoaonO'!KoII, HY - BhICoKoe Ha

np.a)Kemie, Gp - patJAen:HTenbHa.a eMKOCTb, AFA - i::neKTpoMeTpH

'IecKHtt ycttnHTenb c BXOAHhIM conpOTHBneHtteM RBx, KJI 353 - 6noK 

cpopMHpoaamrn H apeMeHH6II npHB.HtJKH cHrHanoB, KC 022 - HHTeH

CHMeTp, KP 005 - 6noK <fiopMttpoBamrn BpeMeHHhIX BopoT, AIJ;II -
aMnnHTYAH0-1..(mppoaoii npeo6patJoBaTem, 

4 

f 

.. 

tJOBanc.a HHTencnMeTp KC 022. CnruanbI co c'IeT'IlfKa, ccpopMnpo

BaHHhie B 6noKe KJI 353, tJanycKarrn C'IeTHbilf BXOA lfHTeHClfMeTpa. 

CxeMa An.a HtJMepeHn.a aMnnuTyAHbIX cneKTpOB cocTOHT HtJ cneK

TpoMeTpn'IecKoro ycunuTen.a AFA 1101 c aKTlfBHbIM cpttnbTpoM no

poroBott cxeMhI tJanycKa KJI 353, aMnnliTYAHo-u;nq>poBoro npeo6pa

tJOBaTen.a (8AIJ;II 335, patJpa6oTKa JIJIII OIIJIII) H 6noKa KP 005, 

opraHntJy10Iu;ero BpeMeHHbie BOpoTa An.a tJanycKa AIJ;II. 

litJMepeHH.ll npoBOAlffllfCb C IlOCTOj!HHbIM BpeMeneM HHTerpnpo

BaHH.ll Tn = 0, 5 MKC, 'ITO cyru;ecTBeHHO npeBbIIIIaeT AITHTenbHOCTb 

curuana co C03II. IloaToMy perncTpnpyeMbie cneKTpbI cnrHanoB 

OTpa)KalOT pacnpeAeneHHe BenH'IHHbI GneKTpH'IecKoro tJap.aAa, BbI

Aen.lIIOiu;eroc.ll B patJp.lIAe. 

CurHan co C03II nocTynaeT na noporoByIO cxeMy KJI 353, rAe 

cpopMupyeTC.ll BpeMeHnfui TipHB.lltJKa ("gate") Afl.ll CTpo6npoBaHH.ll 

AIJ;II. D,nnTenhHOCTb cnrHana "gate" B 6noKe KP 005 BbI6npa

eTC.ll TairnM o6patJOM, 'IT06bI MaKCHMYM a:tvmnHTJAbI CHrHana Jie)Kan 

Ha cepeAnne BpeMeHn6ro cTpo6a AH.a AIJ;Il. C0manb1 co C03II, 

nponHTerpupoBaHHbie B ycnnnTene AFA 1101, nocTynaIOT na BXOA 

AIJ;II. Bb1pa60TaHHhitt B 6noKe KP 005 cttrHarr "gate" tJanyCKaeT 

AIJ;Il, KoTophIII npontJBOAHT HtJMepeHne aMnJIHTYA curuarroB, cooT

BeTCTBJIOiu;HX cpa6aTbIBaHHIO C03II. 3aTeM npn noMoru;n PC H 

KAMAK npontJBOAHTC.ll Ha6op cTaTHCTH'IeCKHX AaHHhIX. 

4. CqeTHhie xapaKTepHCTHKH C03I1 H o:u;eHKa 

ero 0<1><1>eKTHBHOCTH 

Bo BpeM.ll HtJJ'IeHH.ll c'IeTHbIX xapaKTepHCTHK C03II ero u;eu

TparrbHaJI 'IaCTb 06rry9arracb HCTO'IHHKaMH ( a, (3 HJIH I), uanpaBJieH

HbIMH no AHaMeTpy C'IeT'IHKa 'IepetJ KOJIJIHMaTop AHaMeTpOM 2 MM. 

3aBHCHMOCTb HHTeHCHBHOCTH C'IeTa OT Hanp.ll)KeHil.ll noKatJaua Ha 

pnc. 2a, 6. BepXH.ll.H KpHBaJI OTHOCHTC.H K cny'IaIO o6rry'IeHH.ll C'IeT-
905 'IHKa paAnOaKTHBHbIM HCTO'IHHKOM r , HH)KH.ll.H KpHBaJI - 6etJ 

HCTO'IHHKa. 

XapaKTep npttBeAeHHhIX tJaBHCHMOCTeH npnHu;ttnnarrbHO He oT

ITH'IaeTc.ll AJI.ll crry'IaeB o6rry'IeHn.a C03Il HCTO'IHHKaMH a, (3 0rrn 1-
'IaCTHU:, a TaK)Ke AJI.ll patJHbIX o6paou;oB npOBOJIO'IKH, IICTIOJibOyeMbIX 
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B Ka'{ecrne L\CHTparrhH0r0 8JieKTp0P,a, 11 HetJHa'iIITeJibH0 ll::JMeH.lleTC.ll 

(Ipl1 l!::JMCHeHlrn BHeWHiiX ycJIOBllH B yKa::Jal!HhIX Bh!!lle npeP,errax. 

II01rnTne ";:,cpcpeKTHBHOCTh c'ieT'iHKa" ,[\IT.ll CO3II Tpc6yeT yTo'i

Hemrn. C'ieT'ilrnpnncaHHOH K0HCTpyKu:1rn,11Brr.lleTc.ll ACTeKTopoM no

JI0)KHTeIThl!hIX l!0H0B Tlrna BpCM.l!TI[)OCKL(HOHHOt1 KaMephl C 6oJibWlD,l 

BpeMeHeM c6opa ~ 10-3 
- 10-\. Ilo3TOMY o6bI'iHa.ll MCT0,[\llKa 

onpeP,eITCHll.ll acpcpeKTIIBHOCTll C llCl!0JibtJ0BaHHeM CL\llHTIIJIIT.l!L\1!0H

HhlX C'ICT'H1K0B 11 cxeM C0Bila,[\eHll.ll He npHMeHHMa. 8cpcpeKTIIBHOCTb 

per11crpau:1rn TpcKa CO3II onpeP,err.lleTc.ll Bhipa)l<enneM 

(T = NaKM(+, (1) 

I',[\C No - 'illCJI0 nap ll0H0B, o6patJOBaHHblX s ofrheMe C'ieT'iHKa 

0/IHHM TpeK0M, 

KM - Koaq)q>HU:Hewr, Y'HITbIBaIO~HH B0::JM0)Kl!0CTh MH0)KeCTBeH

Horo cpa6aThIBaHH.ll C'le'I''IliKa OT 0,[\Horo TpeKa, 

(+ -- ocptJJeKTlIBHOCTh peI'l!CTpau:un 0T,[\eJII,Horo l!0JI0)Kl!TeJib

H0I'0 l!0Ha. 

No= vl (2) 

H 

(+=(cf,, (3) 

r1,e v -- yP,eJII,Ha.ll nomma111rn, 

I -- 1v11ma TpeKa, npoxo/,.ll~ero 'iepen c'ieT'IIIK, 

(c - Koocprpnu:HeH'r co6npamrn 11onos Ha nposono'iKY, 

(" -- Bepo.l!TH0CTb 8MllCCI!l! oneKTpoHa. 

IInMepeHHhIC C'ieTHhie xapaKTepncTHKll CO3II n nHTCHc1rnHocTh 

paP,H0aKTI!BH0ro l!CT0'IHI!Ka Il0::JB0JI.ll!OT C,[\eJiaTb T0JihK0 ou:enKy Be

JIIl'il!H (+ ~ 0, 5 - 1 n KM(+ ~ 10-3 
- 10-4 

P,JI.ll HeKoToporo gnana

::J0Ha Ha11p.ll)KeH1111, rre)Ka~ero Bblllie Vo. 

5. Orrpeµ;eJieHHe 

C03II 

V 

"lYBCTBHTeJibHOH o6JiaCTH 

D,n.ll 011eHKII 'IYBCTBl!TCJihH0CTH pa6o'iero o6'beMa C'!CT'll!Ka 

ero U:CHTpanbHa11 'iaCTh o6ny•rnrrach CK0ITJIHMI1ponam11,1M (AnaMeTp 
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1 MM) HCTO'fHHKOM 
90 Sr. -qaCTlil.(bI rrepeceKaJIH C'feT'fHK rraparr

JieJihHO ocH X Ha paccTO.l!HHH Y OT rrpoBOJIO'fKII ( CM. pHc. 1 ). Ko

opgHHaThI rrpoaorro'fKH X = 0, Y = O. IInMeHem1e HHTeHCHBHO

CTH C'feTa rrpH rrepeMell.(eHIUI HCTO'fHHKa BAOJib OCH y rroKatJaHO Ha 

pHC. 3. Ha6mogaeMOe IIJiaBHOe yMeHbllieHHe C'feTa rrptt ygarreHlilI OT 

OCH C'feT'flIKa COOTBeTCTByeT yMeHbllleHlIIO AJilIHhl TpeKa 'faCTlil.(hI, 

rrpoxog.llruero 'fepen ofrheM C'feT'fttKa. 

To'fHOCTh gaHHOro crroco6a tt naMeTHhitt BKrrag pacce.l!HHhIX qa

CTHU He I103BOJI.l!IOT yBepenHo roBopHTb O B03MO)KHOM yBeJitt'feHlilI 

C'feTa a6mmu rrpoBOJIO'fKH na C'feT 6oJibllIOH Bepo.l!THOCTlI pa3BlITlI.ll 

JiaBlIHhI H3 0JieKTpOHOB nepBlI'fHOH lIOHtttJal.(lIII. 

Barree TO'fHoe onpegerrentte rpaHHUhl 'fYBCTBHTeJibHOtt o6nacTH 

6bIJIO BhmorrHeHo c 0:-ttCTO'fHlIKOM (238 Pu). IIcTo'fHlIK pacnorrararrc.ll 

HanpoTlIB OTBepCTH.ll B uapy)KHOM l.(HJIIIHgpe C'feT'flIKa H nepeMe

lllaJIC.ll. B rreprreHAIIKYJI.llpHOM K rrpOBOJIO'fKe HanpaBJieHlilI ( BAOJib OCH 

X, npH Y = 0, CM. pttc. 1). lIHTeHcttBHOCTh C'feTa B naBHCHMOCTlI 

OT pacCTO.l!HH.ll AO uenTpa npoBOJIO'fKlI (X = 0) IlOKatJaHa Ha pttc. 4. 

PenKoe yMeHbllleHtte lIHTeHCHBHOCTlI C'feTa COOTBeTCTByeT pac

CTO.l!HlIIO OT ueHTpa C'feT'flIKa 78 MM lIJilI 40 MM OT Hapy)KHOro 

UHJIHHgpa. MaKCHMaJibHhitt npo6er 0:-'faCTHU OT ttcTO'fHHKa 
238 Pu 

(0neprtt.ll 5,5 M0B) B Bongyxe paBeH 40 MM. 

AHarrortt'fHhie penyrrhTaThI norry'feHhI c ttcTO'fHHKaMtt 
226 Ra tt 

239 Pu. 8TH penyrrhTaThl IlOATBep)l(gaIOT BbIBOA O 'fYBCTBlITeJibHO

CTlI Bcero o6'beMa C03II [1], a ue TOJibKO o6rracTtt B6JIH3tt npoBo

JIO'fKH, KaK npegnonararroc1, B pa6oTe [3]. 

6. 3apHp;OBbie cneKTpbl CHrHaJI0B co CO311 

Cttrnarrhr co C03II ttMeIOT grrttTerrhHOCTh (FWHM) ~ 50 uc, 

nepeguttii <f>poHT < 5 Hc lI aMnJittTYAY ~ 0, 1 MKA. B lllttpoKoM 

gttananoue Hanp.ll)KeHtttt (pttc. 2a) 0TH napaMeTphI coxpaH.l!IOTC.ll c 

10% TO'fHOCTbIO. 

KaK y)Ke OTMe'farroch paHee, aMnJIHTYAhl cHrHarroB, HtJMep.lleM1,re 

no cxeMe pHc. 1, COOTBeTCTBYIOT BeJIH'fHHe 0rreKTpH'feCKoro nap.llga, 

BhIAeJI.lleMoro B JiaBHHe. Ha npHBegeHHbIX ,[\aJiee nap.l!AOBhIX cneK

Tpax O,[\HH Kanan cooTBeTCTByeT 0,125 nKrr. 
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I 

6.1. OcHOBHbie tt q>OHOBbie CH:rHaJibl 

3ap.ll,Il,OBbie crreKTphr cHrHarroB co C03II /],JI.JI Tpex pa□HbIX 06-

pam~oB npoBorro'IKII (I, II lI III) noKa□aHbI Ha pnc. 5. OcHoBHbie 

CIICKTphr, l13Mepell!IhIC npll o6rry'ICHI1II C'ICT'Il1Ka l1CTO'IH11KOM 90 Sr, 
l!MCIOT nngeKc "a'; a q>oHOBhre cneKTphr - "b". B gaHHOM crryqae 

cpoHoM MhI na□LIBaeM c11rHan1,1, BhmijaHHhre:KocMn'IeCKlIMl1 'IacTn-

11,aMn; l10JIO)KllTCJlhHhIMl1 lIOHaMH, HaXO/],.lllll,lIMlIC.ll B pa60'ICM ofrheMe 

C'ICT'IHKa; n co6cTBeHHhIM wyMoM C03II, CB.ll□aHHhIM c 0MHccneii 

t)JICKTpOHOB 113 rrpoBOJIO'IKlI. 

Ifo pnc. 5 CITCKTpOB "a" Bll/],110, '!TO /],JI.JI pa□HhIX o6pa□ I.J,OB rrpo

BOJIO'!Kll □ ap.JI,D, rraanu1,1 nMeeT ognHaKoBoe □Ha'!e1rne ( ~ 25 nKrr ). Ha 

q>OHOBhIX crreKTpax '"b" (p11c. 5) TaK)Ke HMCIOTC.ll cHrHan1,1 c TaKon 

Benwrnuoii □ ap.ll,D,a. Hx rrpoHCXO)K,Il,CHHe MO)KHO CB.JI□aTb c KOCMH'Ie

CKl1MH 'IaC'l'HI.J,aMlI ll TIOJIO)KWTCJibHbIMII HOl!aMn 803/:tYXa. IIorro)KeH11e 

OCTaJibHbIX l111KOB Ha q>OHOBbIX CITCKTpax HOCIIT crry'Iattnbill xapaK

Tep /],JI.JI pamibIX o6pa□ I.J,OB rrpoBOJIO'IKH. 

Ba)Kl!O OTMCTHTb, 'ITO IIHTCHCHBHOCTb C'IeTa npn Ha6ope q>OHO

BhIX CI1CKTpoB 61,rna 20-30 lIMrr./ c, a OCHOBHhIX B 10-20 pa□ Bbiille. 

OcuoBHOH n q>OHOBbIH crreKTpbr /],JI.JI Ka)K,o,oro 06pa□ 11,a rrpoBono'IKlI 

lI3MCp.lIJil1Ch rrpu 0,Il,HHaKOBhIX ycJIOBlI.lIX ( HaIIp.lI)KCHHe, TeMnepaTypa, 

gaBJie1rne 11 T./J,. ). 

6.2. 3aBHCHMOCTh seJilPIHHhI cHrHaJia co CO3Il OT 

HaIIp.H)KeHH.H 

3ap.lI/,OBhie crreKTphI c11rHarroB co C03II ,D,JI.ll crry'Ia.JI ero o6rry

'IeHH.ll 
90 

Sr rrpu pa□HhIX narrp.JI)KCHH.JIX rroKa□aHbI Ha puc. 6 u q>o

HOBhie CIICKTpbI Ha puc. 7. O'rMCTHM, 'ITO CIICKTphI, IIpiIBC/],CHHhIC 

Ha 0/],HOM pucyHKe, HMCIOT O,Il,IIHaK0By10 CTaTUCTIIKY, a peaJihHa.ll IIH

TCHCIIBHOCTb C'ICTa OTJIU'IaeTC.lI Ha 5 rrop.ll/],KOB (cM. puc. 2a). 

C yseJIH'Ieu11eM Harrp.ll)KCHH.ll wupnua pacrrpe,o,erremrn ocHOBHbIX 

CIICKTpOB (puc. 6) YBCJIII'IHBaeTC.lI C 3,5% ,Il,O 10,5% l1 cpeguee' 3Ha

'ICHIIe Cl!a'{aJia MC,Il,JICHHO YBCJIH'IIIBaeTC.ll c 202 ,Il,O 224 KaHarra n □a

TCM Hemrn'InTeJihHO yMeu1,waeTc.JI. TaKon xapaK'rep no0egemrn □a

pJI,0,001,rx xapaKTCplICTlIK 06'b.l!CIUICTCJI MexammMOM CaMoraweHII.ll 

JiaBHHbr [l] npu /l,OCTH)Kemrn onpegeJie111wii o6'beMHOH nrroTHOCTH 

□ap.llga. 
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Ilpn 11anp.ll)KeHn.llx MeHhllle Vo Ha6moAaIOTC.ll peAKHe ¢oHOBhre 

CHrHanbI C BeJIII'IHHOH □ap.lIAa MeHbllle, 'leM Ha OCHOBHhIX crreKTpax. 

C yBenH'leHHeM HaIIp.ll)KeHH.ll IIHK OT 0THX cnrHanoB CMelll,aeTC.lI K 

OCHOBHOMY f!HKY H OAHOBpeMeHHO IIOAaBn.lleTC.lI era B03pacTaIOllJ,eH 

HHTeHCHBHOCThIO. CnrHanbI C aMIIJIIITygott 60Jihlllett, 'leM y OCHO

BHOfO IIlIKa, rrpn yBenH'leHHH HaIIp.ll)KeHH.lI rrornollJ,aIOTC.lI pac1IIHpeH

HbIM OCHOBHhIM IIHKOM. 

Ilpn 6onh1IIHX □arpynKax C03II (> 107 c-1 ,6-'laCTHIJ, Ha o6'heM 

C'leT'lHKa) Ha6nIOAaIOTC.ll HMrrynhChI c BenH'lHHOll nap.HA a B HeCKOnhKO 

pa□ MeHbllle OCHOBHbIX u c lIHTeHCHBHOCTbIO 1- 10 UMII./c. llx BKnaA 

3aMeTeH TOnhKO npn IIOHH)KeHHhIX Harrp.lI)l(eHH.lIX, B o6rraCTH pa6o

'IIIX HaIIp.ll)KeHnu 011 rrpeHe6pe)KHMO Man. IlpeArronaraeM, 'ITO 0TH 

cnn1anh1 CB.lI3aHhI C Ae¢eKTaMH ( OCTpH.l!MH) Ha IIOBepxHOCTH rrpo
BOnO'lKH. 

6.3. 3aBHCHMOCTh aeJIH'IHHhI CHrHaJia co CO3II OT 

THrra rrepnH'IHOH HOHHoa:u;HH 

Ha pnc. 8 rrpnBeAeHw nap.lIAOBhie crreKTphI cnrHanoB co C03II, 

npn o6ri:y'lennn 
90Sr, 6°Co, 238 Pu n crreKTp ¢ona. Bee crreKTphI rro

ny'leHhI na OAHOM o6panu,e rrpoBono'lKH (II), rrpn OAHHaKOBhIX ycno

BH.llx: narrp.ll)Kenne 2550 B, BJia)KHOCTh 34%, TeMrrepaTypa 22°c, Aa

Bnenne 732 Topp. llHTeHCHBHOCTh C'leTa rrpn Ha6ope crreKTpOB c HC

TO'lHHKaMn 6hrna 550 - 580 HMrr./c, a rrpn Ha6ope ¢oHa - 5 HMrr./c, 

II00TOMY gn.ll .HarnJIAHOCTH BpeM.lI Ha6opa qlOHOBoro CIIeKTpa yBenn
'leHo B 10 pan. 

lln AaHHhIX pnc.8 BHAHO, 'lTo Benn'lnna cnrHana co C03II rrpaK

TH'leCKH He3aBHCHT OT THIIa rrepBH'lHOtt HOHH3au,nn. 8To cornacy

eTC.lI C rrpeArronaraeMhIM MeXaHH3MOM pa3BHTH.ll naBHHhI ll3 ognoro 

0neKTpona !f ee caMorallleHHeM rrpn AOCTH)l(eHHH KpHTH'leCKOII IIJIOT

HOCTH o6'heMHoro nap.Hga. HenHa'lnTerrhHhitt CABHr IIHKOB Ha crreK

Tpax (205±7 Kanan) o6'b.lICH.lleTC.lI pa3HOH rrnoTHOCThIO rrepBH'lHOH 

HOHH3au,nn, Bhl3BaHHOH a, ,(3 HJIH ,-'laCTHIJ,aMn. 

Ilo,a;'heM B o6rracTH 6oJihllIHX 3Ha'leHHH cnrnana An.ll crreKTpOB 

pHC. 8(a,6,B) xapaKTepeH TOnhKO An.ll OAHOI'O o6panu,a rrpoBoga H, 

IIO-BHAHMOMY' o6'h.l!CH.lleTC.lI oco6eHHOCT.lIMH qlOHOBhIX rrpou,eccoB. 
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Prrc. 8. 3ap.ll/J,OBbie cneKTpbr crrrHarroB npII 06rrr1eHIIH cqeTqIIKa 

IICTOqHIIKaMII a) 238 Pu, 6) 90 Sr, B) 6°Co, r) ~ tpoHOBhill cneKTp 

7. 3aKJIIff'feHHe 

IlpIIBep;eHHbie penyrrhTaTbI IlO/J,TBep:>Kll,aIOT OCBOBHbie oco6emro

CTH pe:>KHMa pa6oThI CO3II II npe;a;rraraeMoe [1] 06'b.llCHe1rne patJBII

Tl-1..l! npou,eccoB B cqeTqHKe. B •iacTHOCTII, IIOHHhill MexannnM, o6ec

neqIIBaIOIIl,HH qyBCTBIITeJihHOCTh Bcero o6'beMa cqeTqIIKa K 110J10)KlI

TeJibHhIM ttonaM. Y'IIIThIBaJI, 'ITO CO3II MO:>KeT pa6oTaTb B cpe;a;e 

8JieKTp0OTpIII~aTeJibHbIX ratJoB, OTKpbrnaeTC.ll BOtJMO)KHOCTb con;a;a

HH.ll npocToro npn6opa p;rr.ll IItJMepeHII.ll KOHU,eHTpau,IIII pa;a;ona, TpII

TH.ll IIJIH co6C'rBeHHOH pa;a;noaKTIIBHOCTII B03p;yxa. 

,Urr.ll 6oJieC ;a;eTaJibHOro Il0HIIMaHII.ll npou,eccoB, npoTeKaIOIIl,IIX B 

CO3II, B ;a;arrbneiirneM nrraHIIpyeTC.ll ttccrrep;oBaTb tpopMy HMITYJibca, 
/ BpeMeHHbie H ;a;pyrtte xapaKTepIICTHKII C'leT'IHKa B tJaBHCIIMOCTH OT 

ero napaMeTpOB n ,[\JI.ll patJHbIX pa6o'IHX cMecett. 
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