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nn.fi npoBe~eHHR MHOrHX 9KOll€pHMeHTOB B ~SHKe Tpe6yeTOR ~eKTM

pOBaT:b onpe~eJieHHOe KOJIH'leOTBO EeHTpaJI:blWX 't.JaOTWJ; B OHOTeMY sa qmK

CHpOBaHHOe BpeMR B pa6o1.JeM ~KJIE. CymecTB~ HeOKOJI:bKO Oll00060B OOS~a 

HER EMflYJI:bOHHX OTpyti aTOMOB B BEII\,YYMe. Cpe,IJ,H HID:, HOTO't.JHHKH BHOOKOOKO~ 

pOOTHOH nJiaSMH, TaKHe KaK KOaKClCaJI:bHaR nJiaSMeHHaR nyruKa, HMeeT npeHMY

meoTBa npH ll07IY1.JeHHH O't.JeH:O KOpOl'KHX :mJJllYJI:bOOB BI:IOOKOH llJIOTHOOTH llOTO

Ka HanpaBJieHHIDC 1.J80THg H B OTHOC:HTeJI:bHOH OpOOTOTe pa60TH. 

Ba~OH ooo6eHHOOT:biD pa60TJ:I KOaKCHaJI:bHOH llymKH RBJIReTOR TO, 't.JTO 

~o 30% oT o6mero 't.JHOJia MOJieKyJI nanymeHHHX B pa6o't.Jllli o6'beM ooTaHeTon 

B HeHOHHSOBaHHOM OOCTO.fiiDm H yCJtopRIDTOR BMeCTe 0 nJiaSMeHI·IHM OryOTKOM 
/!,2/ 

• 

B aTOH pa6oTe MH llOKaSHBaeM, 't.JTO B S8BHOHMOOTH OT Ha't.JaJI:bHJ:IX yOJIO

BHH (npOHSBO,IJ,HTOR HJIH HeT Hanyo::t rasa) B IJpOOTpaHOTBO MeiK.IJ.Y ,IJ.BYMJl 

KOaKOHaJI:bHI:IMH aJieKTpO,IJ,aMH), ll7I83MeHRaR nymKa MO~eT C03,1J,aBaT:b KMflYJI:b

OHHe llY't.JKH aTOMOB rasa HJIH MeTaa:Jia. 

B o6onx OJiy"t.JaRx sa rrynrr~oii .~aonono~eH KOH.IJ.eHoaTop .nJIR OTKJIOHeHHR 

sapnxteHHbtX "t.JaoT:rru;. CymeoTBOBa:rme HMflYJI:bOHHX noTOKOB aToMoB ( Xe, P!, 
Jn, W), nony"t.JeHHHX TaKHM o6pasoVJ, RBJIReTOR .n.ooTaTO't.JHblM no~TBepxt.IT,e:rmeM 

,IJ,JIR TOrO 1 1.JT06t:L paOOMaTpHBaT:b KOt:.lKCl!aJI:bHYIO llJia3MeH:HyiO llylllKY XOpOIIIIDII 

HOT01.JHHKOM aTOMOB. 

KOHOT~ HOTO't.JHKKa. 

CXeMaTH't.JeOKH HOTO't.JHHK llOKa3aH Ha pHc.!. ilymKa OOOTOHT H3 ,JJ,Byx 

KoaKoHaJI:bHHX aneKTpo.n.oB: BHelliHero aner-cTpo,IJ,a I pacxo,II;IUterooR HJIH npRMo

ro H BHYTpeHHero aJieKTpo,n.a 2. ~TH aneKTPO.IJ.H npHooe,IJ,HHeHll K @IaHIJ;aM, 

Me~ KOTOpJ:IMH paonoJio~eH H30Jif.TOp H3 TepJIOHa 4. Pa6o~ ras KHXeK

THpyeTOR "t.Jepes ~eHTpaJI:bHHH aJieF.Tpo~.-reoMeTpHR oonna 5 no~o6Ho noRa

saRa B pa6oTe / 3/. nn.fi HanyoKa rasa HaMH MOllOJI:bSOB8JIO.fi KJianaH, OnH-

08HHHH B pa6oTe /4/ • lliTOK H3 ae~aBei~eH OT87IH 6 o6pasyeT BaK,y-



yMHonnoTHoe coe~HeHHe c M8~HM ce~noM Knanana. lliTOK Knanana sanpec

coBaH B Me,ZUfYlO nnaCTI'IHKY. oTa ITJ:aCTIDIKa np~BO,IUiTC.f:I B ~BmKeHne C ITO

MOU{:OIO KaTymM npn nponycKamm -qepes nee WJJnyn:oca TOKa. KaTynma ,IJ.OJiiK

Ha 6HT:O XOpOlliO Ii30JmpOBaHa (~30J[.f:IT0p 7) , T. K. .u;eHTpan:OHtm eJieKTpO,II, 

Haxo~TC.f:I ITO~ HaiTp.f:IjK8HneM ~0 IQ KB. lliTOR no~aT iK8CTKO~ CTan:OHOH BH

TO~ npymmo~ 8. IIocne l'!HiKeKIJlm J~asa B nyniKe npmwxo.IU'IT pasp.a,n, Imww

npyromHlic.a TpeMJ:I napaMH no~a~~ eneKTpo~oB IO, BBe~eHHux B na-qano 

nyruKH -qepes nson.aTOpH. 

Pa6oTa ncTo-qHHKa. 

MH<"{lopMa~ o ny-qKax neliTpai:orwx -qac~, cos.naBaeMHX rrynrrw:t:i, nony 

-qeHa C ITOMOU{:OIO COOTB8TCTByiO!ltiDC JHCT8M ~narHOCTHM • 

.lln:.a onpe,n,eJieHHJ:I CKOpocTn a roMoB Hcnon:osoBanc.a cneKTpan:oHD1H MeTo~ 

(p:Pic.2). liisr.r.epHTen:onan KaMepa I :PIMena ~a KBapo;eBHX oKHa 2, nepe~ 

KOTOPllME: ~Kranc.a BH6porueHHID1: ns nyruKH nnasMeiDIH:t:i cnoli c HeliTpaJI:OHH

MH aToMaMH. lEa sepRaJia 3 n npnsMa 4 nepe~aBaJIH cBeToBo:ti c:Pirnan co

OTBeTCTBy~ B036~~II,8HHOMY COCTO.f:IHRID aTOMOB, Ha BXO~ men:o Cll8KTpOr 

paQ?a 6. IIepeMemeHH&VJWSY 5 B cpoHan:oHo:t:i nnocKOCTH cneiCTporpacpa, E3Me

p.anc.a BpeMeHHOR c~~r Me~ noRBneRHeM cHrHanoB onpe~eneriHon aToMHoli 
0 

nnmm, HanpBMep, aTmJJHo:ti n:mnm 2833 A ~.a CBmtr~a. 3Ha.a paccTo.aJme 

Mext.IJ.Y OKH8MH (37 OM), MOJKHO on_re~eJIJ:IT:O Ta~ o6pa30M CKOpOCT:O ~3:y""C:Cae

MHX aTOMOB, H8~8I!H08 3HalleH~e COCTaBn.aeT npHMepHO (I+3).I05 CM/CeK. 

06mee ~cno aToMoB, BHXO~:mHX ns ITYillKE onpe~en.anoc:o cnoco6oM, 

ITOita3BHHOM Ha p~C. 3. Pa 3,11,8JIHTei::OHHH K0~8HC aTop Y.TI.an.aJI 1!3 ITJia 3M8HHO

ro :C.r.lCTKa 3ap.f:IiK8HHYIO IWMITOH8H1'Y Ha COOTB8TCTBYJOllleM paCCTO.f:IHID! OT 

nna3MeHHOR nynutH llOMemanac:o ITO)~JIOjKita 2, Ha KOTopyro BHCamtBancn llOTOit 

aToMoB. SToii no,n,noJJ.uwii Morna 6uT:o oprar-m-qeCJta.a nneHKa, amoMHmreBaSI 

(pOJI:Ora ~ T .,II,. liOB8pXliOCTHa.f:I ITJIOCKOCT:O HanHJieHHOrO CJIOSI aTOMOB MeTan

na 3, KOTopErli nony-qanc.a TaRHM o6pasoM, saBli!C~T oT cne.If.YIOUUIX napaMeTpo:E 

paCCTO.f:IIme M8X\IJ,Y llyrui\OM H llO~C,iKKO~, paCCTO.f:IHH8 ITO pa,nHycy, THIT paCITH• 

JI.fi8MOrO MeTanJia (RHT8HCHBHOCT:0 ITOTOKa ny-qKa aTOMOB T8M BHllie, -qeM 
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Jier-qe paommBeTOR M8T3JIJI), TMIT MCITOJI:&3y8MOM IIO,TI,JIOJ.KIG!. 

HanpMMep, 6niJIO o6napyiKeHo, 1ITO IIJIOTHOOT:& Ham.meirnoro OJIOR 

OB11HI~a Ha 8JIIOMIDrn:8BOM lPOII:&re, llpl'IMepHO, Ha 20% Bltlli8, '18M IIpii! Hamme

Hii!Ii! B T8RHX iK8 yOJIOBMX OBii!H.D;8 Hb opraHM'tJ80H:yro IIJI81Il{:y. 1ITO K8088TOR 

pa,TI.MaJI:&HOrO paonpe,IJ,87I8HHR, TO IlJII)THOOT:& aTOMOB .IJ.OOTHraeT M8K0l'JJJYM8 

Ha oo:H oHoTeMH, yMeH:&llla.Ho:& o pao1JToarrn:eM or Hee. J31IJ!o oOHapyiKeno, 

'ITO na paooTO.HHl!l! I6 OM or nyrnKM ITJIOTHOOT:& aTOMOB onmro;a :H3MerurJiao:& 

OT 3.!012 OM-2 Ha 0011 ,IJ,O 7.IQII IJM-2 Ha paOOTOJI:trn:l! . 7 OM OT 0011. 

0.IJ,HOpO.ILHOOT:& M8T8JIJIH'tJ80IW.rO OJIO.H B03paOT88T, 80Jl1! IIO,JJ)IO.iKI\8 paOITOJia-
. . 

.raeTO.H Ha 60JI:&III8M paoOTOJIJ:lllm OT .Jyillin1. 

3Tl'I ,IJ,8HH1I8 ITOJiy'tJ8H1I IIpi! :J03<)y.il~IJ,8IDm peHTreHOBOKOro 113JIY'I8HH.H 

oT nanl>IJienno.ro oJioa/ PB (no.:T.JI)jr:ma II3 lie ) HCTO'IHMKOM 109Cd 
8KTI1BHOOT:&IO !5 MKKIIjJIJ2 l'I pe.rHoTpa.o;~m e.ro .IJ,8T8KTopoMIS/ (pno .4). Ha 

pno.5 ITOKa3aHa pa.IJ,I1aJI:&Ha.H 38BMCM~OOT:& IIOBepXHOOTHOH ITJIOTHOOTM OJIO.H 

OB~a. B .IJ,aHHOM OTaT:&e l13JIOiK8HH npe.IJ,BapHT8JI:&H1I8 pesyJI:&TaTH. 0KOH'Ia

T8JI:&H1I8 pe3yJI:&TaTH 6y.IJ,.yT ony6JIMKOB8HH ll03,IJ,H88. 
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Pl1C.I. 06IU1'Ifi BH,IJ, llJI83MeHHOlr nyniiCH. 
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------ ·-- --- -~--·- - ----" 

PI1C.2. CxeMaTE:tiecRoe E:306pail\eime cneRTpaJI:oHoro MeTO.II,a 

onpe~eneHER CROJ!OCTrr HefiTpaJI:OHHX 8TOMOB. 
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PWC.3. 06uwfi B~ yoTaHOBKR ~H nanHneHHR onoR aToMoB. 
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P11C.4. CxeMaT:v.t'tleoRoe nso6paneiDie peHTreHOBOiwro oneRTPOMeTpa. 
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PMC. 5. Pa.IJ,RaJibHa.a saBHCIDIIOC~~b noBepXHOCTHOH nnoTHOCTn 

H8IlblJieHHoro CJIO.fl CBIDW:a Ha 8JIIOM1IH1WBOM (pOJibre 

n opraiDI'tlemwE: nnemw. 
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