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I. BBeHeMe 

IlepBOHa~8Jll>HO rsopaa	 liI3JIY1leImJl Baaazosa-tlepeaaoaa /1/ (HBlI) 
ówra	 pa,aBRTa ~ c.nyctaf! JtBIDIteHIDI aa.Pff.lKeHHoií ~acTRUbl no ÓeCKOHelIHoít 
IIpHMOmmeimott rpaexropza B Óesrpa.HK1moli cpene , B OKOHtIaTeJThHoit lf>op
MY~e, ~TOÓ~ H3é~Th	 paCXO,nnMOCTH, aBTOpaM rrp~och nepefiTH K 3Hep
rIDI,	 Ra.nytIaeMoií c e,ItmImUl rryTJ1[ ,IVImiofi L : 

- eZL fu.Jdu> /1-	_1_) (PW - c 2 V J3,zn.2.,	 J 

rne	 e - aapan 'IlaCTHD;Ii, fln>i. 

C - CROPOCTb CBeTa B ~e, 

)3 - CROpOCTh 'IlaCTRUU, OTHeCeHHaH K CROpOCTR CBeTa, 
W -	 '\laCTOTi R3JIY'ieHM. 
B padoTe /1 OTMe~aHOCb, ~TO TO~HO TaKofi ~e peaYJThTaT rro~eT

OH IIpR paC'Il8Te aaepraa, Ra.n:yqaeMoít ~acTID.J;eli B nponecce ee ~eHRfI 

Ha orpa.HlNelillOM y-qaCTRe rryTE: B nP.0ra<rn:Ofi cpe,ne. Il03,n;Hee *) TaRofi 
pacxêr ÓWI onyéJllIKOB8.H B paoore 72 . TaKIDVI oopaaoa, lf>oPMyJIa (I) 
é~ rroJI;Y"lleHa e~e o,IJ;EmM clIocoéoM. O,IJ;HaRO OHa OIlliC~BaJIa TOJIDRO ~aCTh 

H3JlYtIeHWI, HcnyCRaeMOrO tIacTmJ;efi, a, KpOMe Toro, npRMeHRMOCTb ee 
orp~Cb Tpeéo~HeM, ~TOÓ~ ~a TpaeRTOpHM '\laCTKUH aHa'llR
TeJThHO npesanaza .lVIIDIY BOJIHbI H3.nyqeHIDI. IlpKtleM no Mepa rrpHÓJII1DKeHKH 
CROpOCTH aapaxeHHoli '\laCTKUH K waaoBoií CKOpOCTH CBeTa aTo YC~OBRe 

CTaHOBRnOOb Bce óo~ee ~eCTKHM, T.e. TpeéOsano Cb, ~TOÓU ~a TpaeK
TOpHH CTpe~Cb K éeCKOHe'llHOCTR. 

TaRIDvi 06pa30M, IlI1ipOKO H3BeCTIllie reneps CBOitcTBa 11B1I OTHOCHTCH, 
lIO cymecTBY, K rrpe,neJThHOMY CJJ:y'IaJ:l óeCKOHe'tlHotí TpaeKTopIDI tIaCT~. 

OÓpaTBMOH, aarrpzzep, K. rropory ill31I, HBJlHIllIleMYCH ero BaJKHeHme:zi xapaic
repacrzxoã. IlOH.fITMle nopora BOillJIO B onpenaneaae I1B1I KaR ~eHHH, 

KOTopoe BOaHEKaeT, Kor~ CKOpOCTb 3ap~eHHOH tIaCT~ rrpeBHillaeT ~30
BYJD CKOpOCTb CBaTa B cpene , r,ne ara ~aCTHIJ;a ,nBIDK8TCH. I1pe,nCT~eHRe 

o	 nopore npaxo Me.ny8T MIa WoPMYJIhl (I), TaK KaK npa 

j3 =: !t, (2) 

HanyqaeMaR 3HeprM paBHa HY~, a KpOM8 Toro, rro,npaaYMeBaeTCH, 'IlTO 
,IJ,JIJl scex fi n <. I T8KJlte W = O. I1opor (2) MOJKHO raxae 'rro.nyqHTb as 
WoPMYJm: ,It1.UI xapaxrepaoro yrJI.B. ill31I: 

*) B pa60Te /3/ ll.M.~paHK aaMeTRn, ~TO OH To~e nOJThaosancH TaKKMli! 
paCCMOTpeHHeM HeO,n;HOKpaTHO. 

I.
I&ViUllít. iJcih.itl KHCmryr I 

1l!-e~]i~X ate,lJeJiOBifUII J 
t:P""t~ f~'_)~""r-II II.. 



e = Q/'U, C05 J3-fn. (3 ) 

oTKy.n;a O"tleBH,ItHI:lM 06paSOM CJIe,nyeT, "tlTO 11B1I HaOJllO.n;aeTcH TOJIbRO npz

»»> r. 
3TH 9JIeMeHTapHHe paCC~eHHfl rrpe.n;CTaBH.R:IDTCH COBepmeHHO y6e~-

TeJIhHHMH, eCJIR He OOP~T:& BHHMaHKH Ha TO 06CTOHTeJIhCTBO, "tlTO WoP
MYJD1. (1-3) no.nyqeHhI nyTeM pemeazs ypaBHeHJiIfi MaxCBeJIJIa )J,1IlI 3aP.H.D:a, 
~eroC.R: no OeCROHe"tlHoít rpaexropza. Oooraoueaaa (1-3) JIerm B 
OCHOBY KOHCTpYKUHH pa3JIH-qHOrO po.n;a ~epeHKoBcRHX C~eT"tlHKOB, a ycnem
aoe HCn0JID30Ba.HHe rrOCJIe.n;HHX ,YKperm.no Bepy B TO, "tlTO 3TH ~PN.lVJlH: npa
MeHHMH KO BceM peanDHHM KOHCTpyxqRHM ~epeHROBCKHX C"tleT~OB. 

COoO~eHHe O rrepBOn 3Rc/ep.HMeHTanDHO~ npOBepKe noporOBoro YCJIO
B:wI (2) 6wro o~eH:& RpaTIUIM 47. TOJlIlUllIa CJIIO,n;mIOro panzaropa, c no
MO~ID KOToporo npOBO~C:& 8KCnepHMeHTH,He YKa3aHa.OTc~a MomHO c.n;e
JIaT.b BHBO.n; o TOM,"tlTO aBTOpH He YCMaTpHBaHK CB.R:3H rroporOBoro YCJIOBRa 
(2), zoropoe OIm no.n;TBep,nwrn, c TOJIII{HHO:í1: panaaropa, C.rre.nyeT OTMe
THT:&, "tlTO y:Ka3a.HRe Ha B03MOJKHOCT:& OTRJIOHeHHH 8RCnepIDJIeHTaJThHO Ha
O~eMHX xapaKTepRCTHR OT TeOpeTR"tleCRo:í1: 3aBRcMMOCTR (3), OOYCJIOB
JIeHHOe ROHe'tlHOH TOJ.llUHHOH..pa..n;HaT/Ei' rrOHBWIOC:& 3a,n;OMO ,n:o cosnaaaa 
nepBoro "tlepeHKOBCRoro C~eT"tlHRa , HO OHO OCTaJIOC:& Oes BHKMaHRff. 

Borrpoc o B03MOEHOCTR OTRJIOHeHHH OT rroporOBoro YCJIOBHH (2) Bllep
BHe BOSHHR B ~OoTe /6/, a ,n:OCTaTO~O nOJIHHft OTBeT Ha Hero 6WI no~
~eH B paCoTe 17/. OTMe~OC:&t "tlTO B 8RCnepHMeHTe noporOBoe YCJIOBHe 
(2) BHrrOJIHffeTC.R: c HeRoTopo:í1: TO"tffiOCT:&ID, nocKo~y HarrpaaneHHocT:& 11B1I 
BpeaJIDHliX panaaropax ae MOJK.eT xapaRTe'pH30BaT:&CH Õ ~s:í1:. 

IIpH orpaaaxeaaoã ,n;mm:e rpaexropna ~acTlIIJ)I B cpezte yrJIOBaH nrapzaa 
r~oro MaKcHMYMa IDJIeST /OHe~ BeJIH-qmIY. CaM no ceOe 9TOT ~T 

HSBeCTeH eme RS paOOTH /2 , HO TOJIhKO B paooTe /7/ OWIO rrOKa3aHO, 
~TO r~ MaKC~ 11B1I RC"tlesaeT rrOJIHOCT:&ID rrpR CKOpOCTH ~CT~J 

HeCRO~KO MeH:&meH, "tleM rroporoBaff . 1 
fi = n::;À/L' (4) 

r.n;e .il = 2Jic / W -,ItJ1IDIa BOJIHH Hs.nyqeHIDI B BaKYYMe. 
B paOoTe /7/ COOTHOllleHHe (4) rro.n;TBep~eHO 8KCnepHMeHTaMH c 

p~TOpOM, TO~ ROToporo Bcero B HeCRanbRO pa3 rrpeBUmana ~ 

BO~ H3~eHHfl. PeaJIDHHe "tlepeHKOBCRHe c~eT~ OOHqHO 6HBaIDT SHa
't!HTeJIDHO ,IJi1mHHBe R} MOJK.eT OHT:&, nonpaaaoã ~ / L scerna MOJKHO npeaa
ope~ ? OTBeT Ha 8TOT BOrrpOC ~ B paooTe /8/, r.n;e H~eIme HEXe 
nopora Ha6~oc:& B raSOBOM "tlepettROBCROM c~eT~e ~OH 1,5 M. 
ABTOpH nOKa3aJllf, ~TO ~eT .n;onoporOBoro ID31I BJmJIeT c~ecTBeHHo Ha 

" onpe.n;eJIeHHH COCTaBa nyqRa BTOpHtIHWe -qaCTRIJ; B 8KCrrepHMeHTaxTO'tffiOCT.b 

2 

Ha YCRopHTeJI.HX. CJIe.nyeT OTMeTHT:& TaIOIte, "tlTO 8RCnepHMeHTH c ra30BHMH 
jepeHKOBCKHMH c~eT~ ~oft .n;o HeCROJIhKRX .n;eCHTKOB ~eTpoB 

9-12/ ~BaJIH OCHOBaH:wI COMHeBaT:&C.R: B TO"tIHOCTR noporoBOro YCJIOBHH 

(2) ~ .n;OBOJIbHO ,nB.BHO. B S8.BiCHMOCTR BWCO.na. Hs.nyqeH:wI OT .n;a.BJIeHWI 
rasa B c~eTqm(e aBTopH PaCOT 9-12/ He oOHapY'JKH.7m KaKIDC.-JIHOO oco
OeHHocTeit, KOTopHe MOIUiO owro 6H mITeprrpeTKpOBaT:& KaR nopor 11B1I. 

lIOMRMO cyr:ryoo rrpmtJIa,IJ;HHX 3~~ Bonpoc o rropore 11B1I rrpe.n;cTaBJtR:
eT H TeopeTillleOKHR HHTepec c TO~H 3peHHH B03MOJKHOCTR cymecTBOBaHHH 
ocOOoro MexaHH3Ma B3aRMo.n;anCTBRff sa~eHHo:tt "tlaCTHUH c sapg.n;aMH cpe
;IJ):l., nOJl:BJI.fIJOOleroC.R: npz CKOpOCTH ~CTmJ;li, rrpeBIiII18JWleH lla30BYJO CRo
pOCT:& OBeTa. 

~eTaJIDHOe ooc~eHHe 3HepreTR"tleCROH 3aBHcHMbcTH BHXO~ 11B1I npR 
.n;BWKElHIDI sa.PJUK8HHo:tt ~CTmJ;bl aa Orp8.l!WreHHOM yqacTKe rpaexropaa ~ 

~eTCH rrpe,IJ;MeTOM HaCTo~en paOOTH. B OBRsR C aTUM jeiecOOopaSHO 
e~e pas 90pa THT:&CJI K paC1I8TY, rrpRBe.n;eHHOMY B paooTe 2. lIT06H H3
Oe.1KaT:& ,n;.mmHWC IUlTaT, MIl npKBe.n;8M B CJIe.nyIOOteM naparpaçe XO~ paccga
.n;eHd, OCHOBHHe (poPMyJIH, a TaKJlte RX HHTeplIpeT~, npe~OJlteHHyD 

I1.E.TaMMOM. 

2. PemeHBe. nOJIyq§HHoe fi.E.TaMMOM 

B paoore /2/ sanasa CTamIJIaC:& CJIe~ ocpaaoa: SapJDlteHHaJI 
'tffiCTRUa ,IJ;BHE8TCH B O.n;Hopo.n;no! IIP03pa~o! cpe.n;e co CROPOCT:&D ~ B 
TelIeIme BpeMeIm OT - t o .n;o to, a B OCT~Hoe Bp8MH HaxO,IJ;HTCJI B 
noxoe • Tor;Ita WIOTHOCT:& TORa Momo sammaT:&."B CJIe~8M BB,IJ;e: 

Jz = ev-â(x)8t~)ó(z-vt)~ ecna -2/t~-<.Z c:v-to 
(5) 

jz = OJ eCJIH I z] > v-to.
 
lIoMe pa3JIOJltemm: B mITerpBJI ~yp:&e no.nyqaeTCH
 

iwz 
}z.(W) = 2~Ó(X) oÇJ)e - lF J eemI Iz/~ v-to , 

(6) 
JZ{W)= O, ecna / Z I> vlo. 
3anas,1lP1~ BeKTop-rrOT9lIIUT8JI, ROTOpHit xapaRTepH3yeT rrOJIe Hs.nyqe-

HmI, orrpe.n;eJUleTCH no WoPMYJIe . 
• ( I 1.4' I J LWI7J(

/ )=ijr!w X~d',z/e--c-dxld~/dz' (7)11vJ (x,}f,z C R o: " 
r.n;e 

R = Y(x_x)2+(~-fl')2+(Z-Z')z. 
I 

He nOBTOpsm :swm:c.nalllrlt 3JIeRTPHtleCROrO H MarHUTHOro rrOJIett, a TaIUte 
HHTerpa.rr.a lIO BpeMeHK OT BeKTOpa IloitTIDIra, rrpHBe.n;8M sspaaeaae ,lIjJDl 

3 
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nOJlliOH aneprza, :HanyqaeMoií tIaCTmJ;sit 
Z 2 00 

\AI= 2e:.;3 n í J(w)duJ	 (8) 
.J7C ! :1 

r,lte :J/silz,2[uJto(j-.J3n~e)JSt.-"n.3tycléY. 

](W)=/ (L-./3n.C01 B ) 2 (9) 

Bano.mnm HHTSrpRpOBaIDiS (9) K BBS,wI YCJIOBlIe 

coe; >.> I,	 (10) 

M.E.TaMM OTCSpOCWI CSHCTpoocl(WJJIHPYJWUIe llJIeHH rana s-in[t.Pto (.1:tfin}J 
R no.nytmJI OItOHtIaTeJI:&HHe BapaJlteHKH 

f (./f-fih. )J= 1;, = J33n,3 ~ /t-j3n/ -2j3h I eeaa 13 12<' l, (11) 

JfuJio ( " .i)
J=~+~ j- J3.:!.;Z2 I eCJmj3n> I. (12) 

.flcHo, tITO npa j3 n -- I YCJIomIe (10) aenocraroxao ~ nOJlYtIeHIDI <Ix:>PMYJI 
(11)	 K (12). n08ToMY no+peCSoBaJIOc» COJIee xecTKoe YCJIOBRe 

co to /1. -flrL / ~> 1. . (13) 

HepaBeHCTBO (13) KCltJlJJtmeT R3 paccsorpeaaa OCSJIaCTIl, r,ne ~ 

J ( fi ) BcmmmaeT paspaa, B TO BpeMK KaR H3 ( 9 ) UOJ.Iy'qaeTCH npo
OTOe H ROHetmOe sspaseaae npl1I fi n: = I 

(14)J= th (LttYwto)-i, 
rne J" = 1.781.
 
M.E.TaMM BY,ItSJIWl R3JlYtIeHKe BaBMoBa-llepeHKOBa npa J3n.>I B BH.D;e
 
J - ~ . IIo;n;cTa.:BJf.&f! 8TY pasnany B if!oPMYJIY (8). MIl ,D;ettcTBlITeJThHO noJlY

"I:lBM (I). ücrasaaaca 'llaCT» a~eHIDI, no MHeHmJ asropa, ooaaaaa CBOHM
 
npoacxOJK,IJ;sIDIeM MI'HOBelllioM;Y YCKOPSHliIlO 'llaCTm::nL B MOMSHT t = ± to .
 

TaIWM OCSpaSOM. qx,pMyJIa (I) 6wm. no~eHa eIl{6 0.n;Hl1IM IIyTeM. Hao , 

0;n;HaK0, cy,lteT HHTep'eCOBaT» Re OTanEKO COrJIaCHe c pesY~TaTaMH OCHOBO
no~ammel pa60TH 11/ , CKOJIhKO ocoCSeHHocTH, 06YCJIoBHeHHHe or~eH
ROR TpaeKTopRett 3a~. 

3, II9JIH08 BIID8fKeHHe 1IJllI H3JmlaeM<rlt i?Heprg 

B Ra1.leCTBe acxonaoã BOCllOJIó3yeMM <PoPMYJIo1it (9) K mllOJIHHM IDiT8
rpRpOBaIme oea KaIGDC-Jmco orpaHHtIeHl!rti na ~ TpaeKTopo -qaCT~. 

C,lteJIaB SaMeHY nepeMeHHHX 

X = uit; (i -J3nco5 ti)	 (15) 
~ " 

no.nyqlW cYJIiMY	 TP6X HHTerpaJIOB 

"
 

x	 ~ ~ 

T _(i_L) wtoJ~-iJ1,~,xdx+---.l.-j·S-i-r,,2k_ j ~ -&:n2xd,X (16) 
-uo - ..fl2.n.2	 J3Yl. X Z j33h,} X tVtoj!J":>nJjoJ' / 

X1 )(J.. X.t'
 

r;n;e Xi. = uJio (i -fln) , Xz = wto (1 +,fln..J.
 
IIoCJIe,IJ;llll:tt aarerpaa aapasaeecs xepes 3JIeMeHTapHlie ~
 

Xz. . o Ix~
 . X S-t-nc)(j S--f.,n ?x d x == "2 - ---	 (17)
-4- x;J.. 

BTOpOit mITer;~ MI:l ae dy;n;eM. CJIe,IJYJl paõore /2/, Bllp8.21t8.T» xepes mITe

rpa.1I:bHll1t ItocHHYc JI[ JIorap., nocItoJThKY. KaK 6Y,D;eT nORa3a.HO Hmite, 
TaxaJI annpOItC~ .HBJIf.[8TCH ~pKtIHHoit paspasa ~ J (fi) npa 
j3 Y2. = r. BTOpoit HHTerpaJI, saaxeaaa ItOTOpOro TadymrpoBaHH, aanpzaep, 
B /13/, 060sHaUM Si . 

Ilep:BI:dt IDiTsrpaJI BHpaJ!t8.eTC.ff xepea miTerpaJl»HHH caaya H aJIeMeHTap
HH8 ~X2 ' Xz 

J s-t"n2xd = 5·" (.Zx) + CDs2x - .». I (18)x z )f (,.. Zx ex x ' 
x~ t.
 

TaItEM 06pa30M. nOJIHoe BHp8JlteIDIe ,IJ;.J.UI saepraa, Hs.nyqa.eMoit lJaCT~ett aa
 
-qaCTOTe W , HMeeT lm,Il;
 

2ez..J32;z w= ;;7c	 Jw/ (19) 

r)le TLU = (i. -p~.)';:~ (Si. [Z4Jto(t +J3hJ)~::,<:[zwt;,(J - j3n J]) + 

+ _1_ {Si [wt (i+J3J1.)7_5f[uJio(i-fln)j 7_
j33h 3	 o '.I J 

(20) _ J !sirz.[2Wfo(i +j3h)-,s-in[zwfo(.f-j3nJ]} +
 
-'fwto fl 3tz.3
 

+ fi1?-f CO!5{2wtoif..fj3h.J} + :~+;C05{2U)to(:1-fln.J]- ,j3;nz.
Zfi3h.3	 . j3 n: 
HeTPY,ItHO mr.u;eTIl. tITO lIJIeHH, Co;n;e.P'JWlltRe mITerpaJIbmdt CHHYC, npa 

60JI:Dm 3Halle1mJlX ap:ryMeHTa ,n;am Be~ ~Jm3ItYJO K 51 • 8CJIH 
fi h » I, T•e• CBO,ItllTC.fI It <Ix:>PMYJ1e ( I). CJIe;n;OBaTeJI1lHO. BMeHHO me. 
M.E.TaMM oTHec It MB'l. CymecTBeHHo, onaaso, tITO 8TH ueHH COXpa.HJn<7l' 
HeHYJ1eBOe saaxeaae npa j3 h..::: I. B TO Bp8MH RaK B <Ix:>pMyJI8 (11) OHB 
ae np8,lJ;CTaBJIelibl. C .zwyrol CTOpOHH, B" l!X:>PMYJ1e (20) OTCYTC'l':aym' Jlora
pHi{NHtIecKHe 1JJ1eHH, ROToplie H OTBeTC'l'B8HHH aa paspsa ~ I (J3 ) 
~H J3 n. ::: I. BoJIee Toro, MHoI'llIe ueHH B l!X:>PMYJI8 (20) npmm:MaDT HYJIe
aos 3Halleme !1pH J3 = liY2. H OBa 3HB.1.lRTeJThHO ynpo~eTC.H: 
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(21)
T = S 1. (2 vJ to) +- s-in. ('t wto )

fú J to -j 

4. IlImMep pa.c3eTa R3JIYqeHWI	 
I 

Bce ueIm B qoPMYJIe (20) coxpaaam ,IJ;e~CTBHTeJIbHOe 3HalIeHHe npa
 

JIlIX5o:tt B03MOJKHOH CROpOCTH TffiCTH:Wi. Hexoropoe rrpencraszeaae o BKJIa,D;e
 li
KaJK,IJ;oro H3 IDIX MoxeT ,IJ;8.T:D paClIeT ,ItJISI RaRoro-Jmc5o Romq>eTHoro c.nyq:a.a:.
 

.1J.mI HarJJH,II;HOCTH CJIe,nyeT Bblc5paT:D .n;mrny TpaeRTopIDI ae oxeas c5OJI:bmo~ rro
 

CpaBHeHHIO c ,D;,nmIOM BOJnIbI H3~e~: Bnoaae rrO,IJ;XO,nfiT ,ItJISI 3TOi:! D;eJm
 

RCXO,IJ;HHe IIapaMeTpli H3 paoors 7 : L = 1240 HM, À = 400 HM, n: = 1,58.
 
YK8JlteM ,D;JIR: orrpe,IJ;eJIeHHOCTH, B KaKotí creneaa B:&rrOJIHJIeTCJl YCJIoooe ( 13)
 

_. rrpH pa3JIHlnn:iX3HepraRX 3JIeRTpoHoB: 

E (R8B) wto/.t-fil2/ 
40 10,6479
 

140 0,3313
 
149 0,0004
 
160 0,3609
 
200 1,3811 .
 

Pe3YJIDTaTli paClIeTa rrOKa3aIW aa pRC. I. 3HeprRfI H3.nyqeHWI npzse

aB'CM-I.3JIeRTpOH-I,IJ;eHa B , TaK RaR paclIaT BllnOJlHeH Ha aJIeMeHT cneRT


paasaoro ,n;mma30Ha d À_ • KaK mJ,IJ;HO, ueHH, cO,IJ;e:PJl8lInle HHTerpa.7LbHHe
 

CmlYOH, BOCnpOR3BO,ItaT c5JIH3KYID R JImIe:RHo:tt 3áBHCHMOCT:b aaeprza H3J1Y'ie


mm OT aaepraa 8JIeRTpOHOB,D;JIH j3 n :> I, anepsae oc5paI1laK1l'CJl B HyJI:b
 

npR fi ri = I R BHOcsrr OCD;HJL1llIpyDIUtlt BRJI8,It npa fi h <:; I. tLrreHH, conep


JmlItHe 51, ,IJ;OOTHI'aDT MaItcHMa.JI:DHOrO 3HalIeHHSI BÓJIH3R flt2. = I. J3KJJaJt me
 

SD3JISIeTCH orrpe,IJ;eJIJlKJltHM npa fi ri -e: I , a npa fi n::» I OTHOCHTe.JI:bHO }l
 

ac5CO~HO CHBZaeTQH C pOCTOM CKOpOCTH aJIeRTpoHoB. ~HH, cO,IJ;e~e
 

ROCHHYC, C03,IJ;a.B1r 3aMeTHHe B ,IJ;aHHOM MacmTac5e OC~, a ueHH,
 

CO,IJ;8~e OmIYc, ne mI,IJ;IIU. Ha pHC. I nOKa3aH TaMe BKJIa,IJ; lIJIeHa, ae
 

saBRCHIIterO OT 3HepI'IDI -qaCTJIIIJ;bl. CYDteCTEeHHO, 'liT,O oa BHOCRT OTpu:u;a.T8JI:b


HI:dt BKJJB,1J; B H3J.1Y"C!eHHe. Cyw&:l scex ueHOB B <Ix>PMYJIe ( 20), KaK BlmHO,..
 

IIJIaBHO YMeHDmaeTCH BIJJIOT:b ,IJ;O CaMWC HRBIWX 8Heprd, BO Be3,IJ;e coxpaas

eT nOJIOJlUITeJI:bHOe 3HalIeHHe R ae HCIIliTHBa8T paapasa B TO'llRe J3i1. = I.
 

lIa pRC.	 2 MOJIlliO mmeT:b, c Raxol TO'IJHOCT:&I> <Ix>PMYJIbl (11), (12) H 

(14) amrpORCm.mpym roxaoe BHpa!teHlle (20) B lIRCTHOM c.nyqaê, ROTOpW!
 

pacCMaTPHB8.eTCH B ,u.a.HHOM naparpaçe , B Oc5JJaCTR J3n: > I Hac5JIIO,ItaeTCH ;1;
 
xopomee COrJIaCRe, nOCRoJ1llKY B qoptqJIe (12) CO,IJ;ePJK8,TcH BOe ueHH,
 

BHocstIqHe 3aMeTHH:tt ~ B R3.nyqeHile, BWmCJIR:eMOe rro <IlOPMYJIe (20).
 ,~ 
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PRC. I.	 BR.JIaJJ; B 3HepreTJdlIeORd BIDCO,IJ; R3.n;yqeHHH pa3JIH'tnIbIX 

ueHOB R3 qoPl\\VJIbI (20) B lIaCTHOM CJIYlI8.e: 

L = 1240. HM,.À. = 400 HM, n: = I, 58. 

BH,WIo, lITO COrJIaCHe mJIeeT MeCTO R B Oc5JIaCTH, c5JllI3RO~ R J3n= I, r,IJ;e 

YCJIOBRe (13) yrI.8 He BblnOJIHJIeTCH, HO BKJIa,I( JIOrapH~ecRmc lIJIeHOB e~e 

MaJI. 

Hezoropoe pacxoaaeaas npa fin-é.. I CBff3aHO c TeM, llTO B ~PMYJIe 

(11) oropomesa q,neHH, cO,IJ;ePJKBlItHe ROCJiI?YC R IDITerpaJIDHHH CmIyC, BKJIa,IJ; 

ROTOpax XOTH R UMeeT rrpOTHBOrrOJIOEHHe 3HaRR, HO He KOMlIeHcRPyeTcH 

nOJIHOCT:blD. 

llpR p,n. = I paclleTH no ~PMYJIaM (14) E (21) ,IJ;aJm xopomee coraa

CRe, nOCROJI:&KY apryMeHT JIOrapHIlMa ,IJ;OCTaTOlffiO BeJmK. llpH M8JIW( 3Halle

HHHX apryMeHTa JIorap$ HeY,IJ;OWIeTBOpETeJIliliO anrrpoRcmmpyeT ~ 

51. Ha pRC. 3 xopomo B~O, 'liTO npH j3 h -- I JIorap~ecRd tIJIeH B 

qopl\\VJIe (14) CTpeMHTCH R 00 , B TO BpeMff KaK ~ J ( to ), 
BWmCJISIeMaH no ~pl\\VJIe (21), CTpeMJiITCJl K HYJIlD, KaK 11 .n;OJ.C1tHO 6UT:&. 

6	 7 



2000 ri------------~.H 

~ 
x, 
o 
o.
 
E
 
~ 
di 
< 

...
I") 

1500 
I r 
o 

rn 
41) 

~ 
1000 

500 

o 50 100 150 E(K·3B) 

PHo. 2.	 AnrrpOKORMa.UHH 8HepreTI'.["qeOKoit SaBHOHMOOTZ BHXO,lta 

Hs.nyqeHItIJI (20) (JIllHIDI) o nOMOIItDIO BI:lpaJIteHlfii (11) 
(KPymo~Z), (12) (XpeCTBRR) Z (14) (~epHaa TO~). 

B08Bpamaao:& K qx>PMYJIaM ( 11 ) 11 ( 12 ), Heo6xoJJ;llMO O'lIIeft'1':&. 

11'1'0 J1orapJI~eoJCJirlt 'lJIeH MOJteT Oi'peIolHT:&CJI x ao npH JIIlC5011 ROH811HOM 

8H811eHlll!l co to . O'l'cm.na SlOHO. 'q'l'0 6eoRoHe1IHHl paspHB ~ J (J3) 
npB fi-=:. { ae maee'l' q.SB~eoKHx npB~, a CBJl98B o annpOKCJIII8IUl81 

~ si JIOrapB~oM. 06JI8.0T:&, r.n;e aIIDpOICOJDla1llJJ{ HeROppeR'1'Ha, B 

paõoze /2/ BCKJJIJtlae'l'OSl o nOMOIItbI> YOJIOBJUI ( 13 ). 

5. 3mmrM. i;yrvqaeMatI B I'JJaBIiOM MaK0ID4VMe 

B oOHoBononarammei pa60Te /1/ B Kà~ecTBe o~oro HS BaEHeimHx 

OBOaOTB HB~ oTMe~oo:&, -qTO Hs~eHHe Had~eTOJl TO~O 'B Hanpaaxe

HHH, 
'\ 
06P8SYJII{GM xapaKTepHl:lH yr'OJI (3) o BeRTopOM CKOpOOTH ~TlIUIi, a 

BO Boex ~yr'HX HarrpaBJIeHHHX OHO ~TozaeToSl sa O-q8T HHTepqepeHqKK. 
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PRo. 3.	 AnnpoRo~ ~PMYJrn: (21) (mnum) o nOM0IItDIO 

BI:l~eHHa (14) (TO~). 

TaRoe npenceasaeaae o aanpasaeaaocra l1B~ BOSHHKJIO KaR pesYJIDTaT 

pemeaaa sa;n;al:lH 06 Hs.n:yqeHml saPJDReHHoi1 'tffi.OTmJ;I:l, ,nB.IDKYll\eHCH no cecxo
He'qHOH rpaeaeopaa, Bo scex npaxTHtreOKRX c.n:y-qaax TpaeKTopIDI S8.PJI,ni:l 

Orpa.:HHl1eH8,H n08ToMY ID3~ xapaxTepKsyeTCH yrJIOBbIM pacnpe,n;eJIeImeM 

BH,D;a (9). YrJIOBOelaonpe,n;eJIeIme HMeeT r.7IélBHllH MaICOKMyM, npR6JIHSKTeJIb

HO OOBIIaJTflj]llit /6 o HanpaBJIe~:B:HeM (3); II 60JIblliee 1:L7m MeH:blliee KOJlHtIeOT

BO 60KOBliX 14/• 

Iloo&oJIbKY ill3~ 06wmo oBàsHBaJOT o rJIaBHl:lM MB.KOHMy-MOM, a TaIate eCJIH 

RMeT:& BBH,;IlJ' npe,nJIoJlteHHoe M.E.TaMMOM paaneaeaae H3JIY1ieHR1I aa ,ItBe ~aoTH" 

06yoJIoBJIeHHI:le np~HopaSJIKqHLlMH MexaHHSMaMH BsaHMo,n;eftoTBRfI 

HaneT8DIlal ~OTHUH o sap.li.ItaMH cpe,Itl:l, npe,n;oTaBJISleT HHTepeo npoaaaaa
SHpOBaT:& SaBHOHMOOT:b HHTeHOHBHOOTH H3JIYlieHIDI B rJIaBHOM MaRomnyMe 0'1' 

8HeprHH xacrana, rJIa.BHI:lit MaKORMYM HMeeT ~eTKHe rpaaans , COOTBeTOT

BYJ(IlUle 06P8IlleHHIO B HyJI:b 'qHCJllITeJIH B qx,PMYJIe' (9) npH SHa~eHIDIX: apry

MeHTa oHBYoa ± fi . 
BlmOJIHHB HHTerpHpOBaHHe ( 9) B yxB.Sa.HHI:lX npenezax, no.nyqHM 

Z e I. 1) 4e e 
W = (}, 90't C Z L uJ t1 - j3ZnZo - wL n.2 • (22)I PasYMeeTCJI# WoPMYJIOa (22) MOERO nOJI:&SOBa'1':bOH TOJIbRO .TOI',ll8.,KOI',tta 06a . 

I'pa.HHI:Oi rJlBBHoro MaKcm1J'118 HaXOJl,aTO,fl B 06JIaCTH peazsaax yr.nOB Ha6JIJr 

,It8HID1, T. a. i
fi fi ~ h. - À./L ~	 (23)1iI, 
L p	 9 
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KaK ~O :as ~PMY~ (21), nepEHH ~eH B HeH c TO~OCTbID ~o Koa~H

IUIeHTa 0,9 cosnaraer G ~PMYJIOH (I). BKJ:r.a.n: aroporo ~eHa HeBeJmK. 
Ha rpa.mru;e nplIMeHHMOcT:a ~PMYJIh[ (22) :a npz npezaax HCXOAIWX napaaer
pax ~ ero COCTaBJIHeT Bcero 0,6% OT BeJIHqHHH nepBoro ~eHa. Cyme
OTBeHHO, O,ItH8.RO, 'tlTO ,n8Jite B rJIaBHOM MaltcJiIMYMe ~eH, KOTOpldí fi.E. TaMM 
B1i,II;eJIZJI KaK }ffi1I, HaxO;nITCSl B aepaspsaaoã CBSISJd c ,Iij)yrRM ~eHOM, 

KOTOp~ 6HJI OTHeceH K TOpMOSHOMY H~eHHID. 

fuITepecao , 'tlTO BHp8JKeIDUi, aaaaorasass (22), no.n:yqaIOTcH H ~ 

BCex nOCJIe,IJylllIUD{ M9.KCEMYMOB. OTJnIlIHe EX COCTOHT TOJIbRO B BeJ.m1mHe 
nOCTOSIHHoro Ko~eHTa. 

6. 3axJngqege 

GYMMHPya peSY~TaTH ~eT~Horo HC~~OBaHRK 8HepreTaqeCKOH saBR
OlilMOOTH asxona H3JIYQBHIDl, reHep:apyeMoro npa ,Itm'DItemnI saPJUteHHoK xacea
~ no orpamrqeHHoH n.PJIMoJmHe:MHoit TpaeRTOpo B cpe.n;e, Heo6xo,D;lilMo OTMe
TRTb CJIe.IJYllI\ee: 

r. lloJIHoe BHpaJltemre ,IJ,lIfl :a3JJ:Y'meMoH 9Hepro (20) MeT SaBRClf
MOCTb, IIJIaBHO HSMeHJmDY10CH BO BCeM ,ItHaIIasoHe BOSMOmna: 3Ha'lleHHH 
aaeprza (CKOpOCTH) 'ffi.CTlrUbl H ne liIMelllIijTIO paapasa B ronxe fi:= lin: • 

2. 1IJIeHH o mITerp~HHMR mmycaMPI, KOTopHe H.E.TaMM BH,D;eJllUI 
K8.K lIDlI, TaroKe ~aJOT SaBHCHMOCTb, ae HMeDJWil paapasoa DO DCeM ,14mUI8.

SOHe aHeprHA 'tlaCTKUH. 
3 • O,ItIDI ueH B qx:>PMYJIe (20) BHOCRT OTpHUaTeJThHhÚt (He<}?HalfliHIDt) 

BKJIa.n B HSJIy1Iemre, ,lij>yrHe ~eHh[ ;I1IlJ1r BKJI.a,It Toro xe 3Ha.Ka nepHo~ec

KH. 

-4. Hany-qeHHe KaK B r~BHOM MaRCHM;vMB, TaK H B 60KOBUX, onpe.n;e
JIJIeTca .ItBYMfI ~eHa.MJ4, xoropae OTHeceHH H.E.TaMMOM K lJJ3YM pasJI1IlIHJ:,IM 
MexaHH3MaM BSaHMo.n;eít9TmuI lffiCTml;U co cpe;Itoit. 

Bce	 aTO nOSBo~eT c,neJIaTb BHBO~: 

I. ~pyY~ ( 11 >, ( 12 ) DpB ycnoB" ( 13 ) B ~p~~ ( 14 > 
xopomo annpoJtonmpym 9HepreTFleCRYD 8aBJ10JlMOC'fl. ( 20 >, RO'fOp811 se 
HCIIHTHBaeT paspsaa B TO'tlRe .fi=-k li ne lDt188T KaRJlx-JIJldo ocoõeaaocreã, 
ROToplie ltI>Z.HO OWZO OH JlH'leprrpeT.llpOBaTl. RaK nopor. 

2. PaS,IteJIeHHe l!a.nyqeHWI aa ,ItBe 'IUlOTI, COO'l'BeTcTBYJlIItIIe .nBYM 
pa8JDl'lllWM Mex.aHBSMaM Bsam40.n;e2c'l'BIIJI BaPJl,na co cpenoã , npe,ncTa.BJIa8T
CH B SHa1DlTeJIDHOI creneaa YCJIOBHID4, a aa npe,ueJIBJm, YCTaHOBJIellHJilm 
c nOK>lllDD HepaBeHCTBa ( 13 ), TaROe pas,ueJl8Ue aooone HeBOm.umo. 

ABTOPIi OJI8I'O,napHH H.M.~aHRy B" B.K.HrHa'l'OBJlV sa rrOJIeSHJie 06
CYJO!;eHWl H nenase SaMellaHlDl. 
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Koogea A.n., KpaaqHK A., PyTKoacKH E. 
MgnyqeHHe gapn~eHHOH qacTH~, AB~~eHCH 
B cpeAe no orpaHHqeHHOH npHMOnHHeHHOH 
TpaeKTOPHH 

Pl4-87-534 

AHanH9HPYIDTCH $OPMYITW AnH 9HeprHH, H9nyqaeMOH gapnEeH
HOH qacTH~eH npH ee AB~eHHH Ha orpaHHqeHHOM npnMonHHeHHOM 
yqaCTKe TpaeKTOpHH B npogpaqHOH CpeAe• lloKagaHo, qTO 9aBH
CHMOCTh 9HeprHH H9nyqeHHH OT CKOpOCTH qaCTH~ He HMeeT Ka
KHX-nHoO OCOoeHHOCTeH, KOTOphle MO~HO 6wno Ohl HHTepnpeTHpo
BaTb KaK nopor. OocYEAaeTcn B03MOEHOCTh pa9AeneHHH H9ny
qeHHH qacTHQPI Ha ABe qacTH, COOTBeTCTByro~e ABYM pa9nHqHhlM 
MeXaHH3MaM B9aHMOAeHCTBHH HaneTaiD~eH qacTH~ CO cpeAOH. 

PaooTa BbmonHeHa a ITa6opaTopHH HeHTPOHHo:H $H3HKH OHIDL 

llpenpHHT 061>tmHIU!HHOro HHCI'ftTYTa R.llep8b1X HCCJie,llOBaHHH. ,lly6Ha 1987 

llepeBOA O.C.BHHorpaAOBoH 

Kobzev A.P., Kravchyk A., Rutkowski J. 
Charged Particle Radiation Along a Finite 
Trajectory in a Medium 

Pl4-87-534 

The expressions for the energy emitted by the charged 
particle moving along a staight line finite trajectory in 
a transparent medium have been analysed. It has been showq 
that the dependence of the irradiated energy on the par
ticle velocity lacks peculiarities, which may be treated 
as a threshold. A possibility of dividing the radiation 
into two parts caused by different mechanisms of the par
ticle-medium interaction has been ~onsidered. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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