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KaK H3BeCTHO, noJiyqeHHbie Ha OCHOBaHHH noTeHII,HaJIOB Jbi:eHapa - Bu

xcpTa Bbipa,KCHlHI AJISI HanpSI)KeHHOCTeii nOJISI COCTO.SlT H3 ABYX qacTeii. IlepBa.Sl 

( <<CKOpOCTHaSI>>) qaCTb 3aBHCHT JIHIIIb OT CKOPOCTH H He 3aBHCHT OT ycKopeHH.Sl; 

BTOpa.Sl («yCKOPHTeJihHa.Sl>>) qaCTb JIHHeHHO 3aBHCHT OT ycKopeHH.SI. Ilpu 3TOM 

nepBa.SI lfaCTb y6hrnaeT C paCCTO.SIHHeM, KaK R-2
, Torna KaK noJie, 3aBHC.SIIIJ;ee OT 

> ",, .. , ... , .,,·. ' -1' ' . . ' ,,. 
ycKopeHH51, Jl3MeHSieTc.SI; KaK R . Ilo3TOMY BeKTOP IloiiHTHHra (noToK 3Hep..: 

nrn) 6ytieT y6brnaTb, KaK R-4 uR~2 
cooTBeTCTBeHHO. ToJihKO BO BTopoM CJiyqae 

ttHTcrpaJI no ccpepe panuyca R 6yii,eT KoHeqHblM u He 3aBHC.SIIIJ;HM OT R. 3TO npu

BeneT K B03HHKHOBCHHIO KOHeqfioro noToKa 3Hepruu qepe3 ccpepy JII06oro pa

nuyca';' a 3TO, KaK yTBep,KJI;aeTC.SI (CM., HanpHMep, [1])' 03HaqaeT H3JiyqeHHe 

CBeTa. 

CJICJI:YCT 3aMCTHTb, qTo, KOHeqHo, qJH3HqecKH Mb! He MO)KeM pa3JIHqHTb 

3TH qaCTH nOJI.Sl, T.C. BHpTyaJibHble qJOTOHbl, 06pa3y10m;ne noJie Jl:BH)KyIIJ;eroC.SI 

3apSiii,a «He 3HaIOT», KaKOH ii:acTH OHH COOTBeTCTBYIOT. MHaqe roBOp.SI, KBaHTbl 

nOJISI <<He nOMHSIT>> MeXaHH3Ma CBOCro HCnycKaHH.SI. IJ03TOMY peqb MO)KeT HJI:TH 

TOJibKO O KOJIHqeCTBeHHOM pa3JIHqnu BKJiaJI;OB 3THX CJiaraeMblX. 

113JiyqeHne qepeHKOBa c.iJ:y)KHT HJIJIIOCTpau.neii cKa3aHHOMy. B 3TOM CJiy

qae noJie 3ap5iJI;a (B TOqKe Ha6JIIOJI;eHH.S1) MO)KHO paccMaTpHBaTb KaK pe3yJihTaT 

cynepno3Hll,HH BOJIH 3ana3JI;bIBaIOIIJ;ero noTeHll,HaJia, Henpepb!BHO H3JiyqaeMbIX 

3ap.SIJI:OM (H3 pa3Hb1X ToqeK ero nyTH) H pacnpocTpaH.SIIOIIJ;HXC.SI co CKOpOCTbIO 

cl n . [2 ]. MHbIMH CJIOBaMu, qepeHK0BCKoe H3JiyqeHne .S1BJI.S1eTC.S1 cpu3uqecKH . 

CJieJI;C:TBHeM 3!faquTeJibHOro yBeJiuqeHH.SI nJIOTHOCTH 3HepruH <<CKOpOCTHOH qac

TH>> 3JieK1'POMarHHTHOro nOJI.SI, KOTOpoe KOMneHcupyeT ero 6hlCTpbIH cnaJI; C poc

TOM paCCTO.SIHH.SI. OJI;HaKo, KpoMe KOrepeHTHOro yBeJrnqeHH.SI nJIOTHOCTH HMeeT 

M,ecTO H aHaJiornqHblH peJI.SlTHBHCTCKHH 3<p<peKT. 

CpaBHHTeJib~o HeJI;aBHO Ha ocHOBe noTeHII.HaJIOB JlneHapa - BnxepTa 6bmo 

ycTaHOBJieHO (CM., HanpHMep, [3]), ,qTO 3KBHnOTeHll,HaJibHhle noBepXHOCTH no

JI.SI JI:BH)KyIIJ;erorn 3ap.SIJI:a HMeIOT, cpopMy 3JIJIHnCOHJI:OB Bpam;eHH.SI, BblT.SIHYTbIX B 

HanpaBJieHHH JI:BH)KeHH.SI. C p0CTOM CKOp0CTH none BCe 6oJiee BblTHTIIBaeTC.SI 

BnepeJI; H JI;eHCTBYCT Ha BCe 6oJibIIIHe paCCTO.SIHH.SI. TaK CKa3aTh, HMeeT MeCTO 

CBOero POJI:a 3<p<peKT <<PeJI.SITHBHCTCKOro JI;aJibHOJI:eHCTBH.SI». 

C JI;pyrott.CTOpOHhl, Ha 3aJI;aHHOM paCCTO.SIHHH nepe,n; 3ap.SIJI:OM 6y,n;eT npC>HC

XOJI:HTb peJI.SITHBHCTCKOe YBeJiuqeHHe nJIOTHOCTH 3Heprun, nponopll,HOHaJibHOe 

KBaJI;paTy JIOpeHll,-cpaKTOpa. Bb!pa)KeHHC JI:JI.SI TTOTOKa 3HeprnH (BeKTOpa IloiiH-

' ,,i THHra) 3JieKTpoMarHHTHOro nOJI.SI paBHOMepHo ,n;Bu%yIIJ;erorn co cKopoCThIO {3c 
3ap.S1JI;a HMeeT BH,n; 
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3.o;echy = (1 - {32)-112, -0-yroJI Me~y HanpaBJieHHSIMH ,o;BH)Kemrn 3apsi.lla n 

pa.o;nyc-BeKTOpOM 3ana3,0:hlBarow;ero paCCTOSIHHSI R. KaK y)Ke OTMet.JaJIOCb (CM., 

HarrpHMep, [ 4 ]) ' yKa3aHHOe YBeJIHlJeHHe .IlJIOTHOCTH IlOJISI npHBO,llHT K B03-

MO)KH0CTH npeBpaw;emrn BHpTyaJibHbIX qJOTOHOB B peaJibHbie nyTeM «BbI6HBa

HHSI» HX ·BCTpelJalOlll;HMHCSI aTOMaMH. Ha pncyHKe npe,o;cTaBJieHO yrJIOBOC pac-

rrpe,o;eJieHHHe BeJIHlJHHbI S
1 

= 4:n: SR 4 I e2{3c ,o;JIY Tpex 3Hat.JeHHH CKopocTn: 

/Js =_0,9c(l); 0,95c(2); 0,99c(3). IlpnBe,o;eHHbie i'.ia rpaqJHKe 3HalJeHHSI SI CJIC-
. 2 4 

.o;yeT TaK)Ke ,O:OMHO)KHTb Ha 10, 10 n 10 COOTBeTCTBeHHO. Ilo.o;o6HOC SIBJieHne, B 

lJaCTHOCTH, Ha6Jiro,o;a;:iocb 6onee 30 JieT Ha3a,o; Ha 3JieKTPOHHOM nylJKe [5] H Il03-

,o;Hee Ha rrylJKax rrpOTOHOB, IlHOHOB, KaOHOB H Il03HTpOHOB [6 ]*. 
Ha OCHOBaHHH (1) yroJI, no.o; KOTOpbIM HHTeHCHBHOCTb H3Jiy~eHH51 MaKCH-

MaJibHa,paBeH 

- r✓ 1 + 24/32 -11 ➔ _1 __ 
i) . = arccos 

4
/3 · Is y max . 

(2) 

LlJISI 3JieKTpouuoro nyIJKa c 3ueprnen 26,6 M3B [5] ~axo,o;nM i) = 8,6 Mpa.o;. . · · : . · . max 

'K CO)KaJieHHIO, B pa6oTe rrpnBe,o;eHa 3aBHCHMOCTb HHTeHCHBHOCTH OT pa,o;nyca H . 

yKa3aHa, IlO-BH,O:HMOMY' npnMepHaSI ,O:JIHHa CBeTOBo,o;a (50 CM)' lJTO C yIJeTOM 

pa3Mepa ClJeTlJHKa B 7 /8 ,O:IOHMa .o;aeT i) = 4,3 Mpa.o;. 3TO COOTBeTCTByeT CJiy-
max 
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IloTOK 3Hepnm nOJISI paBHOMeJJHO ,!1811)1{Yllle

rocsi 3apsi,11a, ,B = 0, 9 (1), 0, 95 (2), 0, 99 (3) 

*B 3TOH CBSl311 CM. TaK)Ke [7]. 
**B 'laCTIIOCTl1, B 3HaMeHaTeJie lpOPMYJibl (1). 

lJalO, Kor.o;a npn OTCYTCTBHH ra3a B 

ClJeTlJHKe H3JiylJeHne npOHCXO,O:HT Ha 

aT0Max BXO,O:HOI'O OKHa H 3epKaJia. no 

Mepe HaTIOJIHCHHSI Pa30M HalJHHalOT 

· ,o;aBaTb · ·BKJia,o; ¢0-roiii,i, «Bh16nThle» 

aTOMaMH ra3a. MM 6y,o;yT COOTBeTCTBO

BaTb MeHbIIIHe BeJIHlJHHbl pa.o;nycoB. 

Ho caMoe rJiaBuoe - pocT .o;asJieHHSI 

Be,o;eT K yBeJIHlJeHHIO TIOKa3aTe.irn npe

JIOMJieHHSI n, lJTO aHaJIOrJilJHO 3qJqJeK.:. 

THBHOMY ysenwIJeHwro f3 [ 4 ]**, a, CJie

,o;oBaTeJihHO, yMeHhIIIeHHIO i) . TaK, 
max 
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npH n = 1,00014 npOHCXO,O:HT yMeHbllICHHC i) B ,llBa pa3a. 3J'leCb, KOHet.JHQ, max 

neo6XOJ'lHM CIUC TIIIaTC,1b.HbIH ana,1H3. 
60,1cc OllH03Ha4HbIC i'laHHbIC Mbl HMeeM BO BTOpOM OilbITC [6 ), rne npHBCL(e

Ha 3aBHCHMOCTb HHTCHCHBHOCTH H3,'1YlleHHSI HMeHHO OT yrna -0. 3KcnepHMCH

TaJihHble 3HalleHHSI i) /'l,1SI ny'-IKOB C 3HeprHSIMH 140 H 200 f3B cor,,acno rpa-
max . 

qJHKaM cocTaBJISIIOT oKo,10 1 Mpa.o;. Ha ocnoBaHHH (2) llJISI ocnoBHbIX c6CTaB,1SI-

10IIIHX ny'-IKOB (npOTOHOB H IlHOHOB) HMeeM i) p = 3,0 Mpa.o;, i) TC = 0,4 MP3i'l max · max • . . . 

B ncpBOM CJiyllac n i) P = 2, 1 Mpai'l, v TC = 0,3 MPai'l BO BTopoM. XoTsi, Ka3a-
max max 

JIOCb 6hI, COrJiaCHO ( 1), OCHOBHOH BKJiaJ:i, HCCMOTpSI na Ma,1yro /'l0,1IO, ll0JI)KH0 i'la

B3Tb H3JIY4eHHC CBCTa Il03HTpOH3MH, ,llJISI KOTOporo y)Ke B nepBOM cnyqae HMe

CM i). = 6,5 MKpa,o;. 
max 

• ABTOP 6Jiaro.o;apHT M.C.XBaCTyHoBa 3a no,,e3HhIC o6cy)K.llCHHSI. 
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