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I. BBe,yeHHe 

B pa60T8X /1,2/ npa 8HepI'IDIX 8JIeRTpoHoB 120 H 140 K8B, T.e. npa 
8HeprHHX HKEe RJ!8CCR~eCRoro nopora R3~eHRR BaBRnOBa-~epeHKoBa (HB~) 

~ = ~ (Euop. '==' 149 K8B), B TORROM CJIImjIHOM panaarope a. = 3,I-ÀI (npa J.. = 400 HM) H86JIBJ.D:8JIHc:D .fIBHO sspaaeaaae IIKRH aa 3Hatrn:TeJ!:DHllX 
yrJ18X eM r:c~ 200 R eMP.~ ~ 260 (me rIJIBCTHHKE:). IIpR~eM saBHCH­\ 
MOCT:D Q ,.. (~) ae nO.n;qmI&1Iac~ H3BeCTHoM]" COOTROmeHi!:1) COS-&MItt' =~ 

i 
{ (BHe II.JIt~§}iIm eMA"'C.~O/lLSiy\~~1_Y~~ ), a Q?opMa naxos 6WIa TaR~'! ae, 

RaR H B ~ae BHme nopora HB~. O~8RO B pa60Te /1/ Ha6JIBJ~aBmaRCR 
aHOMa~R, ROTOPYD MH 3~eC:D H83HB8eM ~RTOM 6ecnoporoBocTH, 06c~­
~a~ac:D TO~RO c rrp~e~eHReM r~BHoro MaKcHMYM8 HB~, cJ!e~ero K3 
TeopHH TaMM8 /3/ ~ orpaHH~eHHOa cpe~. 

AH8JIR3 cBoAcTB HB'tf roJm3E: nopora E:3J1Y,~eHBR B C~eT'qHR8)( 'tJepeHRo­
B8 60JIlillloA ,1t1mHH 6wz npoaenea B paõore /47, r~e oazo n0JIJ"leHO yxB.3a­
HHe aa TO, ~TO ypoBeH:D oecrroporoaocra HB'tJ, Ha6JI1>.n8eMOrO BHYTPK cpens , 
onpe.IJ;eJIReTCR cYMMapuol RRTeHCHBHOCT:DD BTOpKqHHX ~epeHKOBCKRX MaRCHMY­
MOB. 

COnOCTaBJIeHHe CBOlcTB RElI, BllTeRBIJll:HX H3 reopaa TaMMB. /3/, c y-qe­
TOM BllXOM H3JIY1IeHRR: H3 cpezs B BaRyyM xepea rpamruy pasneza, E: 
CBolcTB OnTK~eCROro nepexo~oro E:3~eHKR (OTIH), BllTeR8nmax K3 TeoPKK 
I'mt36~a.JbpaHRà 11 IIa(poMOBS, ~aCTR'qBO nposeneao pac~eTH~ nyTeM B; pa­
60Te 7 / ,IT,JI.R: CJIY'laR rrpoapasaoã IIJIBCTRHKK (TOJIIlWHol 30.À -. ). = 400 HM) , 
r.IJ;e 06pa~eHo BHHMaHRe H8 r;ry60KYD CBR3:D qepeHKoBcKoro K nepexo~oro 

K3~eHKI K npmm;wm8JI:DHlle Tpy".n;HOCTR KX pa3~eJIeHRR: (.ItJISI cxopocreã 
~aCTKU	 ~ > 11\.. ). 

B HacToRmel pa60Te paccMaTpKB8DTCR oc06eHHocTH cBOlcTB KB'tJ B pa­
naaropax	 pa3Jll!1~01 TOJIJIlHHll B6Jll!13E: nopora HBl! K aH8JIR3HpymCR B03MO!t­
Hlle npR~1l 6ecnoporoBOCTK Harr,rqeHKR. 

2. Pac~eTHlle !f>oM'JIbI' 

p~ HHTepecHHX cBolCTB HB'tf 6UJ! BH~eH B pa60Te /2/ Ra OCROBet 
8KCnepHMeHT8J!:DRO-TeopeTK~ecKBX KCCJ!e~oBaHHI. O~aRO CJ!oXEyD KapTHHY 

L,	 yrJIOBUX pacnpe~eJIeHHI, KMe~ MeCTO B YCJ!OBHRX 8THX 8RcnepRMeHTOB 
BóJIH3H nopora HB~, MO!tHO nOHRT:D TO~RO Ra OCROBe ~OnOJ!HHTeJ!:DROrO COB­
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MeCTHOrO aRamtsa;rloBllX pacnye.n;eJIemd ona 11 HFI, O~Clma.eJ4UX <I>o~
 
MYJImS IJaPOBS. ,T8MM8. /3 11 I'1ms6ypra4paBKa /8 •
 

l»opMYJiB. IIa4)oUOBa, ormcaB8ona.a B3JIY'qeHHe, BosmmaDltee IIpR npo­

JIeTe aapRXeHHoD qac'rmJJ:l xepes wracTmIKY ltOHe1ffiO~ TOJIIIUlrnH, BMeeT B
 

06~eM OJIY1iae (npa T1eTe IIOrJIoU16H.W1) rpOMó3AKd BB,ll;. onaaao B ~c't­

HOM CJIY1lse npo3pa~o! ILJIBCT.HHIU1, pacnOJIoE,emmD B B8KYYMe, II HOp­


MB~Horo npoJIeTB ~epe3 Bee ~~CTR~ 8TY <I>oPMY~ MOmuO npeo6paSOBaT:D
 

R CJIe,Dyill.leMY npoCTOMY BIUI3, YJI.OÓHOMY ,1J,JIH paC'IeT8:
 

d1 N••0/. JSi.10(l-n1fic.s( -j\\ c..s ir-+ (.Mf~" %- ti Çc,,- c..)11 J 

dQ.db. ~2.>. ('\_ ))2.El~~(G'"1.... ~4_ 2G1H.2Cl)s2C) 

~e 2~ 
A =~\,\l.-Çil~ : B:anl~~-a- ~ ~ c .ÀQ A ~ D • ~A 

(I) 
E-"'-D; ~=.-\-+]:G"A-+B;H=A-B; 

2­
J. I C1:ls.!l~ ; I • t ; K c ~ & ~ L -(E - I.)~~+ ('f-I)E-\+; 

.JVl '=- 2A ~~-+ K )(tl -~) - (K'+ -r.';- I +J")] ) 

Q,l. N:: (f=. -""I)~G - ('3= - I) EH-)
 
ri &li t' .} - ~a BOJIHIl CBeTa, lt - nORa38T6JIb npeJIOWIBUM ope­


I II 
,1l,1i, ~ ...E: - CItOPOC'l':D "U\cTInJ;.U, o. - 'l'OJlJltli!H8 IIJI8CTmIlOI, -G- - Y'l'o.n 
Im~emur H3J1'.Y"qemm nepen wmCTiiHRoft, .)("- qHCJ!O <J)o'l'OnOB, I 

1 ,.dO. • c\'JãS'l." &~ •
IDiTepeCHO O'l'MeTRT:D, lITO itlOpMyJfY (I) M01!HO npe.n;CTBBKT:D H -qepBS
 

aYIIJ,IiLTY.JVi AI li A nOJIel B3.ny:qemui, cooTBeToTByuI{le "M8CClIlIeOItoMY"
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nepexo,ItHoMY Jf3J17lleBHD "Bnepe;n;" 11 "Hasa.n;" JI.JTJI no.ny6eOltOHe"lJBHX open: 
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r,It6 -&- 1~~ (-i- ~t)( 1- .[h,9._S\._s.~ _ 2.) 
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A,c d., +,{"'L - d.J~ • (1-~if...~~) ('I\~hftt,'_Si.k~)(~ - ~ 'l\"-SUo'tJ ) 

.•d -nI. v-d f c lCo~~ (1-~ (~+ ~~ - ~~) -~­
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L, l!! -5- - R08lI$m;HeHTll ~peBeJ.IH,
 

'h."C.dl- ~')I."- Si.M'tr t ~l t
 
"L = ~~ ~ T ~'K,L-ll ,,'-f} ;f{1~ -& + ~'kl"-Sl,,'l.tf
l 

m 

rl' t). (~- ~ b,,'"-S.~2%) )1:.t,= P. (4 + f 1"(\1- ~,,ft-) . 
C ,n;pyroD cropoas, ~pMYJI8 TBMMa, orrpe.n;eJ.UIDltaJI lDICJIO <PoTOHOB, . 

HcIIyIlteHHllX 'llacTlmel B8 orpaHR'lleHBOM Y1I8CTKe nym t 11 paCCM8TpHBae­

MaX BHYTpR 8Toia cpezta, npeoõpasyerca R BW' (CM. / ) 

d!>J< d.'lI1
L

. Sl11.~[J ~. ~ Q, (3) 
_1II \",\,\'V'tºtib J..~ (J'\J~.L ') 

r;l{e te., == ;4 p4 ~ !""~ (1-~Co1~) - SOBa ~p,mpOB8Hmr. 
BB.n;Bo, ll'l'0 yrJIOBOe pacnpenezeaae MEtI lIpB orpaH:lAeHHol TpaeRTO­

pmI 1I8CTHI!PI Be.n;eT ceoa Rale ~ S\..,l-t./~!!. , yYHOJleHH8H H8 Sl"''4\}­
14 nocToJlHHlil J.ffiOD'l'eJlb oVtJL1J..3 • npll IJ;a.ma "R" (RpoMe 1\ = O) 6y­
lJYT B 8TOM yrJIOBOM pacnpe,n;e.n:eHlm BYJIeBHe M1IflDIl4YMH, or~e ~e­

pesaoscsae M8RCJIJnyMH BHCIIIia nOpH,ll;KOB, npH R = O B86JIJ:l,n;aeTcH r JIa.BmIi 
~epeHltOBcRd MaRCRMy'M c r~ 0'11 K = -1 ,Ito R =: +I. 

Ka1t Ó:wIO rrORa8aHO B paõoee 5/, OT,lteJIbHH6 MBRCHMyMH B yr'JIOB01lI 

pacnpe,l4eJIeKD OIm, BaÓJD:l,'lta6Moro B B8KYYMe H paOO'qH'l'8HHoro no <Po~.ne 

IIa~MOBa MS! IIJf.8CTKHIm, M01tHO COnOOTaBJITlt MaXCIr1lfYUaM HBlf, Bos~e­
ro B cpene I! paCC'lDiITaHHOrO no <lloIJiYJI6 T8JA18 (o yq:eTOM llpe.n:OK31eBl'U{) • 

Ec'l'eCTBeBlIO, trl'0 iPoPMYJI8. IJaWoMOBS 60JIee IIIeBlf.JI&BO OmICHB8eT ae­

JlY'ieHKe, HaCS~eMoe B BaXYYMe, 'lI8M cI>oJ'&'YJl8 TaMMa, npCRO.1lltRy OBa rm­
TW38eT ae TonRO BIlXO.n; 1I3Jlj'"qeID'lH, B08HBXaDllero B IIJI8CTmme, xepea 
rpamnij" p8s,neJl8 B BaBYYU, !IO Y'DIT"!iB8.eT li l[8JIY'lle1D6 , BOsmncmea aa no.n:y­
6eCROUeqaofi TpaeXTOpHB ~O~ II6pe;l{ ~C'l'KHRol H &a nJI8CTBHRO~, 'l'aR 

ae, R8lt 11 BceBOSMomme O'l'paltemm E:SJ.l:S"lemur OT 06en r~ IrJIaCTfIHlW. 

O~8RO ~I&!YJI8. TaBa õozee npocra ,Ir)IB 8H8JIJl38 PI nOSBOJISleT paccxa­
·THBa'l'Il yrJIOBlle pacrrpe,lteJIemm H8J1Y'fleDJI, B03B1!l1taDJlerO BHyTpB B cpene, 
e~e "ae ECRaltemme" ImTepJ)epeHIJ.llei Ji\t mao,nOM xepea rpammy paBJI.8JIB B 
B8ltYYJi .. 
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3.	 CBO~CTB8 HS~eHHR BÓRHSH nopora HB~ BayTpR H BHe TOHRO~ 

npospa'tJHOfi ruraCTImRH 

lLJI.H YCJIOBd aKcrrepRMeHToB /1,2/ (roracraaxa CJIJ:U:(H c '\\, = 1,58 
TOJlIlUlHofi ~ = 3,1)... IIpH .). = 400 HM) no <I?oPMYJIe TaMMa (3) ówm 
pacC1J.KTaHH yrJIOBHe pacnpeneneaaa MBtI B nnacrznze ,I{O ero ÍlHXO,I{a B 
B8:KrJM, npz pa3JI.H'tJHl:lX 9HepI'H.RX aJIeRTpoHoB BI:llIIe :KJIB.CCHtIeCROrO nopo­
ra HB~, ROTopHe npe,I{CTaBJIeHH aa pao,I. BepTHRB.JlDHOft JIKHHefi na HHX 

OTMe-qeH yrOJI noaaoro BHYTpeHHero oepaseaaa (t{}....). IIpH acex saeprasx 
rJIaBHHft 'tlepeHRoBcICd MaRCHMYM BHXO,I{KT HapY1tY B B8RYYM ae nOJIHOCT:bIl. 
HeÓOJlDmaH lJaCT:b ero, RaR R sce 'tIepeHROBCRHe MaRCHMYMH BHCmE:X nopan­
ROB, BCJIe,I{CTBHe nozaoro BHYTpeHHero orpaseaaa OT rpaHlUJJ:l pasneza 
cpe,I{a-BaKYYM OCTaDTCH B cpe,I{e. 
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p dN	 dJOT. f fN ~ f dN <DOT. E­
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PHc.I. YrJIOBlle pacnpeneaeaaa q>oTOHOB (c .). = 400 IDII) R3JIY'qeHIDI
d%db..' BOSHKRamterO npa npozere 3JIeRTpOHoB xepes CJID­

,I{.RHYIl wracTmmy To.mrtHHofi a.- = 3,I}. ('n., = 1,58) c saep­
I'H.BMH BHme lUIaCCHlIeCRoro nopora I1BtI. KpHBaJI I - pacxee no 
q>oPMYJI8 Tawa (3). KpHBaH 2 - pacser no ll>opMyJIe IIa4!oMOBa 
(I). a) E = 200 RaB, Ó) E = 250 R9B, B) E = 311 RaB• 
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KpaBaH 2 Ha aTOM ~e pHCYHRe rrpe,I{CTaBRHeT peSYJlDTaT paClJeTa no 
TO'tffio:ft ll>oPMYJIe I!aqloMOBa. BH.n:H0, tITO BaTOM c.11Y'tf8.e rJIaBRId lJepeHROB­
cRd MaRCHMjM paCXO,I:tHTCH IDHp01CHM seepos OT e = o ,I{O -{t:= 900 H 

BHOCHT OCROBHOA ~ B Hs~eHKet Haó~eMoe B BaKYYMe. 
PeSYJIDTaTH aRaJIOrH'tJHOrO paC'tIeT8 ~ SHaqeHH~ aHeprH! aJIeRTpO­

HOB, COOTBeTCTBymmHX RaR ~m RJIaCCHlIeCRoro rropora, TaR H H~e 

ero, npRBe,I{eHH na plIc.2. IIpz ~I)v = I (pHC.2a) BHYTpH B opene oopa­
syeTcH ~ rrOJIOBHHa rJIaBHOrO 'tIepeHROBCXOro MaxcHMyMa (x = O, 
R = +1) H B npenezax ,I{O yrJIB. 'Õ' = 900 eme lJeTHpe 'tIepeHKOBCKHX MaR­
cEMyMa BHCnmx rrOPff,D;KOB (x = +1, +2, +3, +4). Iloaoazaa rJIaBHOro lJe­
pàHROBCROro MaRcHMyMa BaTOM cJJylIae onpeneaaer , B' OCROBHOM, HHTeH­
CHBHOCT:b H~eHKH, Haó~aeMoro B BaKyy.Me, TOr,I{a KaR no RJISCCRlJec­
xoi! lf>o];!RYJIe TaMMa~pmiKa .ItJUI H,I{eaJIHSIq>OBSHHoro CJIy1mH ÓeCROHe1JHot! 
cpe~ HHTeHCRBROCT:b MEtI paBHa RyJIID. 
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PRc •2.	 To ae , tITO H aa pac,I, HO npa aneprzax, cooTBeTcTBYDItE:X 
KJIaccH'tIecxoMY rropory HBlJ li mme ero: a) E = 150 KaB 
( ~1Y'v 7t I), ó) E = 140 xaB, B) E = 88,8 RaB. 
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limite rropora IDN yrJIOBOe pacrrpe,1(eJIeHHe H3JIY1IeImH, H86JIlQI1;aeMOrO -o o ~ 
H 

nepen IIJIBCTmIRO:ft, npmnIMaeT 60JIee CJIOJtH!,I:ft xapaxrep (pRc.26) ,llOCK~­ °0 O ~! 
O) °0 

O) .-<j ~ §KY BKJIa,I( B Hero paH:DIDe ,1(OMHHHPYDmerO rJIaBHOrO ~epeHKOBCKoro MaKCMMY­ It) O /:1':z: 
(O 

°0 (Y) O°0coM8 rrOCTeneHHO YMeH:Dm8eTCH H CT8HOBHTCH O,I(Horo nopR.I(Ka c BKJIa.n;OM OT co CO /I LO a i 
°0 ÔMaKCHMYMOB BHCillHX rrOpgnKOB, BSHTHX B OT.n;eJIDHOCTH. =----=-~ó _ °0 d<.OaJ ~ 1'­ •" ­ .... o Q)co,r;ryóOKO non noporon MEl! (pRC. '2B) , c YMeH:DmeHHeM saepraa ~CTH­ co, (=.=_~ 
°0 

°0 
CO 

"\C .::==__~ comi, OT,1(eJIDHHe MaKCHMyMIl rrOCTerreHHO HC'tIeS8m, CHa~aJIa rJIaBHillt, saTeM ~~i t-=: .::.:::--~ °0 
IIl

nepssã, sropoã H T .,1(. an;eC:D YJle CT8.HOBHTCH sHa1:DITeJIDHHM H BRJIa,D; MHo­ c__=-.-.-,.... °0 
IIl Ix; .. OIcorORpaTHHX orpaxeaaã, yrJIOBlle paonpezezeaaa CTaHOBSITCH BHe UJIaCTHHRH -- + 

CD ac: ::==--- ~ °0 ~ eu°0 &-4. i.6oJIee CJIOJltHHMH, XOTH OT,1(eJIDHHe MaKCIDAyMl:l B HHX MOJtHO npoCJIe,IOilT:D. C" ==::a_~ ~:'1"1 ~ ~ Ô a

Hanpzaep, na RpHBO:ft 2 (pRC. 2B) nepsaã 6oJIDmo:ft MaKCHMYM npencraanaer , ...... ~'""':.:'rI--+«. r- v 
°0 

°0 gj 11 Ht"') E-t ......,
B OCHOBHOM, nepBu:ft rrpaBH:ft 'tIepeHRoBcrofi! MaKCHMYM BHcmero rropsmR8 t"') 

O dJ..-, I 
°0 °0(Bl:lme.n;nm::ft B BaRYYM), ,I(B8. OCT8JIDHHX M8RcHMYMaeCT:D peSYJIDT8T HHTep­ N 

N ~ -; ~ ~ 
~peHUHH 'tIaCTH BToporo ~epeHRoBcRoro MaKCHMyM8 c oTpaxeHHHM Hs;ryqe­ °0 O) •• A&°0 
HHeM H c lIs;ryqeHHeM, BOSHHRmHM RaK .n;o, T8R II nOCJIe IIJIBCTKHKH. ~ a~ o 

HapaCT8HHe CYMM8pHO:ft HHTeHCHBHOCTlI HsJIY'tIeHHH (T. e. c ytIeTOM i i - 1°0 °0..,. i 

C") N ... o ";'" .... co III ..,. C") Nscex M8RCHMyMOB HsJIY~eHHH, Bl:lme,IJJImX lIS IIJIB CTHHRH ,cJII>,I(a c a. = 3, I J.. ) i ~ ~ I 
:S §I o a ~ B S8BJ[CRMOCTl! OT 8Hepro 3JIeRTpOHOB Momo npOCJIe,ItlIT:D aa pao , 3 (RpR­ ::z: ~i:S :2::: &-4 • lQ & Q o~I~~A ~c:r ogc Q)>8l~BaH 2). ,UnH cpaBHeHHH H8 aTOM xe pllCYURe H8HeceH8 aB8JIOrH'tlHaH S8BHCH­ cr o ~i 

• ~ (J) 

MOCT:D (RPJlBaH I), BO ;nJIJi cywapRo! RHTeHClIBHOCTH lI3;ryqeHHH BHYTplI 
c:8 cS S Q) g -o 

o (J) ... ~ 
ITJIaCTJIHIUt, paCCtnrl'SHHO:ft no cPo}:UYJIe T8MM8 (3). 

~ . ~ ~ 
o °0 lQ, PRc. 3. SamrCHMOCTJI cYW8pHoro 
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paCC'lllITaHHOrO rro cpop.tyJIe I'BHs6YJlra~paHKa /8/ c saMeHoI ~ aa - ~ 

dlJ( _ ~~~~~~~&-1(%t-1)(1-~'L_~4Th~-S'~-\1) \!L (4) 

dJelh. -:3\-" (1- ~~~~ (1- ~~'Jl,t_ ~~~ft)('KJt~\--t {ttvt._gL,,-'b) ) 

rne J{ - 'qHCJIO cpoTOHOB, ct· ~(!.., - noorosaaaa TORKOi! CTpyKTypIl, 

-e- - rroJUIPHIlI yrOJI, OTC'lDITl:lB8.eMID! OT H8rrpaBJIeHIDI BeKTOpa CKOPOCTR 

~CT1f1ij:l , J... -,I(JlllHa BOJlHl:l. 

HyMeparnrSI ImKOB, rrpo1l3Be,neHUaA:. aa OCHOBe lPoPMyJThl TBMMa (3), rrOSBO­

JISIeT IIpH aTOM oplleHTHpOBaTlJCH H B HerrpepHBHHX yrJIOBHX pacrrpe,neJIeHHHX 

KJIaCCJ1I1IeCKOrO OmI. 
~S pHc.4 BK.nH0, HarrpRMep, ~TO rrpH6JIHXeHHe MaKCKMYMa OllH K TpaeK­

TOpmI ~aCT~ C BOSpaCTaHHeM ee CKOpOCTR (S8B:HCRMOCT:b ~J4eJU.. fV Ya ), 
T8K xe ,KB.K II JIOrapHqmx~ecIt1rlt pOCT nozaoâ HHTeHCIIBHOCTH OIM OT ~ ' 

JiBJISIeTCSI CJIe,nCTBHeM :ma:o,na liS IIJI8.CTmIKH B BaRYYM M8KCnryMOB Bce 60­

JIee nKSKKX rro~oB - II 3Ha'qHT Bce 60JIee BIlCOKO:R HHTeHCHBHOCTH 

(pHc.4a: ~ = 0,4, R = 31+41; 46: 1>.= 0,65, K = 2+12; 4B: ~~ = 

= 0,666••• , K = 0+11). IIpH 60JIee BhlCOKKX aHeprHmC(PHc.4'r:~= 0,8, 

R = -7 ... +3) rroHà7JHeTcH YEe rJIaBHld ~epeHKoBcKd MaRCRMYM R, CJIe;IJySI 

·3aBHOHMOOTK C,o\{1..u..o.c<....:;I V'~'tV ' C YBeJIKlIemreM ~ nepensaraerca B 

CTOPOHY 60JIDDmX yrJIOB -& - OT aarrpaazeaaa .I(m1!temm ~CTmJ,H. B CJrY­

~e ,0~6eCROHe~ cpe,n BOSHKKaeT TaR HaSHBaeMoe rH6p~oe H3JIY~e­

aae 6 (KpHBaH 2 aa pKc.4 ). 

4. YJ!:bTpapeJIHTHBHCTCm c~ 

B pa6o~e /3/ IIpHBe,neH pao~eT xapaxTepHCTBK yrJIOBHX pacrrpe,neJIeHHI 

HBlI no <I>oPMYJIe TaMMa (3) .n.nsr peJIJrl'liIBRCTCIGrX 'qBC~ B noporoaoa raso­

BOM C~eT'tfi1Re lIepeHKoBS ,II,JmHol 4 M, HanOJIHeHHOM BOS,IJyXOM rrpI{ HR3lWX 

.It8BJI6HIDIX. 
~ aToro Jlte c~eT~m, HO rrPH 1t = 1,0002919 II ,norroporoBo:R CRo-

POCTH 'P = 0,999708083 ( \)': '1/'n oi-~ ), T. e. xorna OCHOBHO:R mm 

(x = O) TOJ!:bKO Ha~aeT rlO~TlJCSI~rrpOHSBe,neH pac~eT TIO ~oPMYJIe (3) 

yrJIOBOrO pacrrpe,neJIeHHH H3~eHRH ~ rrepBIlX 50 ITRROB. 

Kmc BR,nHO H3 pze , 5 (KpRBaH I), yrJIOBOe paonpenezeaae , TaR ae , 

RaR II B CJIY1IaJIX TOHIUIX IIJIB.CTHHOK (CM. p:iIc.4), oCIij!JI.1IlIpyeT OROJIO D'JIaB­

aoã RPHBOI 2 yrJIOBOrO pacnpeneaenza OIDI, paccsareasoro MSI rex ze ua­

paMeTp0B no (fJoPMYJIe r'HH36ypra~pamta, HO npe06pa30BaHHO~ .IJ,JISI H3JIY1Ie­

HKSI "snepen" (T.e. B cp8.ItY) H8. r'paaane BaRyyM-cpe,na: 
~ 
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.. 
dW _d.~~t,tr I(~!._~)$ ~\(~-~"-t-!~HI''-S'~)Ç·,,,,2,!'l \~5) 

c11l.~ -À1T~~~~ 'h7~~-'v1?-Sl"'~-t1tf.cn~ (~1itL~~(~_~~~-%~i.1{;~)' 
I&'Y r 

rne ~ - CKOPOCTlJ ~aCTJmH, cA-;t~- IIOCTOSIHHaSI TOHKOt! CTpy.KTypbl, 
J{ - ~CJIO (fJoTOHOB, clCL - TeJIeCHbI~ yrOJI. 
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J	
CJIe.nyeT OTMeTKT:b, ~TO 

(fJopMYJIa TaMMa nosBo~eT He6 
10 

TOJI:bKO Ka~eCTBeHHO, HO R KO­
tI ~-1\99970BOB3 ~~eCTBeRRo.aHanRSRpOBaT:b xa­~' 

paRTepHCTRKH rrepeXO,nHoro H9­

JIYlIeffi!H. HarrpHMep, (POPMYJIa 

~ CYMMapHO~ KHTeHCHBHOCTR 
5 

10 K3JJYlleIDISI (T. e. mITeHCRBHOC­

d2N TI[ BO Bcex mmax) B ,norroporo­
d.8dÀ' BOa 06JIaCTH, rrOJIYlIeHHaSI TaM­

~Ji:JOT. MOM (3) B aHa.mrTH1IeCROM BIme,rpan, ·CM 
HMeeT BH,IJ; 

!JOO 
4 

10 W=J~ t\~ (w)eU) ( 6) 
Jl I ~ 

t> 
r,ne 

J~-~(Qk,~ -1~~' 
1 ~~~ -1-~~ r '))

10J~,4 1,1 1,' ',I , 11 .HJIx! MSI 'tlKCJIa (fJoTOHOB1 

0.0° 0.1° 0.2° 
8. rpan, dN a U(&-~ _~ R~)

dA T~ lO ~.:~~ r . 
PRc.5 (jYrJIOBIle pacrrpeneaeaaa 'qHCJIa ~o- Ilpa 11, =1-6,05· 10-6 .panaarope 
TOHOB ~4 OIDI, KcnymemulX PeJLH'l'H- 113 B03;IJyXa TQJDltHHOit e= 4 M 

BHCTClU!MliI ~CTHnBMH B raSOBOM ~epeHROB-	 11 ~BJIeImeM p =ü,015 aTM. 

CKOM c~eTlIHKe ,1VllIHoD lL= 4 M, HaIIOJI-	 (11,= 1,00000435 )J,JUl 

HeRROM BOS,nyx:OM (')t == 1,0002919) c	 l = 400 EM) .a~ gJ 1,4.10
5 

~ = 0,999708083 ( ~.~~ , .n.nsr	 lPoTOHOB/M *, ~TO H 6y,neT orr­

li = 400 EM). KPHEbSI I - pa~~eT IIO (fJop- pe,neJISIT:b yposeas oecnoporo­
, MyJIe TaMMa (3) (~PMa IIPIKOB IIOKB.3aHa	 BOCTH ~1I BaTOM cJlY'1ae, TaR 

,\ . 
YCJIOBHO B mr,n;e ysKHX TpeyrOJIlJHHROB, HO	 xe, RaR H ypoBeH:b KHTeHCHBHOC­! 
SHa~eHRSI B M8KCHMYMax - IIpaBRHDHIle).	 TH OllH B c~ae rrOJIY6eCKOHe~-

HoA rpaH~ MeTaAn-Bos.nyx/9/. 

* 3Ta UK~-COBITa.n8eT c BeJ!KqHHoA, nOJIYlIeHHOA B pa60Te /3/ HHTerpHpo­

BaImeM 'qHCJI8 ~TOHOB BO scex mmax B nonojorosoã 06JI8crn (CM. pac, 5 

pa60TbI /3/). 
9 
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TaKKM 06paSOM, COnOCTaBHeHMe yr~OBHX pacnpe~ene~ HHTeHCHBHOC­ 'I 

TH OnTH~eCROrO HS~~eHRff, paCC~THBaeMaX no WoPMY~aM ITaWoMO~ (2) 
(,IJ,JIJI H3JJY1Iemm BHe cpens) 1tI TaMM8. (3) ()J,.1IR H3JIY"Clemm B opene) , npo­
HSBe~eHHoe B HaCToHme~ pa6oTe, nOKaSHBaeT, ~TO o6~ XO~ SaBHCHMOC­
'reit BMKtlHH TO~l>RO BTOpH1niHX MaRCHMYMOB OT yr~a (T. e. MaKCHM:yMOB C 
R f; q) nOBTopHeTcH lL7IaBHHMH yr~OBHME: SaBHCHMOCTHM:l!, paCC'tlRTHBaeMliMlI 
no q;oPMYJIaM nepexonaoro H3.JIY1reHIDI Ilmsóypra~aHKa. TaKaH rpaacçop­
MauaH CBOnCTB OnTKtleCROrO nepexo~Horo H3JJY1IeHRH HBJIHeTCH CJIe~CTBHeM 

nepexona OT paccaorpeaaoro n,u;eaJrnsnpoBaHHoro CJlY"'I:IaH (H3JlY~eHHe na 
rpaaane nQJIY6eCROHe1ffi1IX cpen, orracasaeaoe ~PMY~aMH rm136ypra~aHKa) 

R p88JII>HOMY c.nrraJD 1Ip000eTa ~aCTHn ~epes orpaaaxeaase cpena, B SToi ,CBHSH H~e H3JIYlIeHHH HIDite nopora BOSHHRHOB8mm l1BT.J: :wm s@leRT 
6ecnoporOBOCTR, 06Hap~eHHH~ SRCnepHMeHT~l>HO B TOHRHX lL7IaCTHHRaX 
~ /1,2/, H, RaK CJIe~eT HS paCqeTOB, HeSaBRCHMOCTR ero EHT8HCHB­
HOCTH OT TO~ cpe.u;H, RaSanOCl> ÓH,HaxO~T eCTeCTBeHHoe OO~CHeHHe 

B s@leRTe rrepéXO~Horo E:3JIYl!eH:wI, liMeIOIIlerO B pe8JII>HbIX YCJIOBHJIX SRcrre­
pRMeHTOB Heo6H~e H HerrpHBH~e xapaxTepRCTHRl!. O~aKO B TaROM CH1­
xae MbI .n;OJmRbt C'IHTaTl>, ~TO q,oPMYJIa TaMMa (8) Iq>oMe RBT.J: OImCHBaeT H 

nepexonaoe H3JIY~eIme, ~o IIpOTm30pe'tIHT YCJIOBHHM ee ssaona §, ROTOpld: 
OWI C~MaH .ItJIJi ,nBIDitemm sapaaa B ClL7IolllHoil cpene (oes rpaiUm;!i pasnena 
cpe.n;a-BaRyyM) • 

B SaRJIlO~8HI!Ie aBTOpH ÓJIaI'o.n;apHT IT.B.3pMOBa sa nOMOIItb B BeROTO­
pHX.pac~eTax R A.ll.KoÓS8Ba sa oóc~eHBe pa6oTM. 

]BTepaTYPa 

1.	 KOÓS9B A.IT. H~, 1978, T.27, EHn,5, c.1256-1261. 
2.	 KooseB A.IT., ~ M.M. H~, 1981, T.34, BUn.l(7), c.125-133. 
3.	 Tamm t. J.Pbya.USSR, 1939, v.1, No.5-6, 439. 
4.	 Zrelov V.P. et aI. Wucl.IDstr. and Meth., 1983, v.215, pp.141-146. 
5.	 Ru~i~ka J., mehes J. Ruololnstr. and Beth. in Phye.Res., 1986, 

v.	 A250, No.3, pp.491-502. 
6.	 ~MOB B.E. anepHaH ~~HKa H BSaHMO.n;eaCTBHe ~CTKn C Be~eCTBOM. 

TPy~ ~HAH CCCP, T.44, "HayRa", M., 1963, c.90. 
7.	 Zrelov V.P., Ru~i~ka J. Nucl.lnetr. and Meth., 1979, v.165, 327. 
8.	 rHHsóypr B.l., ~ M.M. !3~, 1963, T.I6, 15. 
9.	 Bodek A. et aI. Preprint UR837, 000-3065-345, 1983. 

PyxOImC:b nocTy1IBJ18 B Ji3,Ita'l9JlDCRd OT,ltWI 

5 aaryC'l8 1987 rOAS. 

~ Ha aTO OÓpaTRX Rame BHRM8HU8 A.ll.KoóS8B. 

3penoB B.n., nynHnb~eB B.n., PY~H4Ka ~. 13-87-619 
K Bonpocy o 6ecnoporosocTH H3nY4eHHR BaBHnosa - 4epeHKoBa 

npoBeAeHO nOAP06Hoe conocraaneaae yrnoeux pacnpeneneuaã H3nY4eHHR Ba­
BHnooa - 4epeHKoaa /HB4/ no ~opMyne TaMMa H nepexoAHoro H3nY4eHHR no ~OPMY­
naM na~oMoBa H rHH36ypra - ~paHKa BônH3H nopora HcnycKaHHR HB4. nOKa3aHo, 
4TO H3nY4eHHe, HMelOll\ee MeCTO npH CKOpOCTRX H'H~e nopora HB4, RBnReTCR riepe­
XOAHblM 113nY4eHI1eM, HO He HenpepblBHoe /KaK 3TO I1MeeT MeCTO B cny-iae npone r a 
4acTH~ 4epe3 rpaHH~y nony6ecKoHe4H~x cpeA/, a c MaKcHMYMaMH pa3nH4Hwx no­
PRAKOB. 3THM ITpaHc~opMHpoBaHHbIM" nepexoAHblM l-13J1Y4eHHeM H 061>RCHReTCR 3~­
~.eKT õecnopor-oaoc r a , oGHapy~eHHblH paaee KoG3esblM H CllpaHKoM. 

PaGoTa BwnonHeHa B naGopaTOpl1H RAepHWx np06neM OHP.H. 

IIpenpl'lHT 06DeAHHeHHOrO HHCTHTyrllll,l:lepHblx HccneAoBOHHH. ,l],y6Ha 1987 

nepeBoA aSTopoo 

Zrelov V.P., Lupiltsev V.P., Ru~i~ka J. 13-87-619 
About Unthresholdness of the Vavilov-Cherenkov Radiation 

Comparison of the angular distributions of the Vavilov-Cherenkov radia­
tion (YChR) angular distributions calculate~ by the Tamm formulªe wlth the 
transition radiation described by Pafomoy's formulae and the Ginsburg­
Frank formulae neal" the VChR threshold ls made In detail. It is shown that 
the radiation at the velocities below the VChR threshold is a transitlon 
radiatlon, though not a continuous on (as i~ the case of particles cro~s­
Jng the boundary of seml-infinite media) but with maxima of different 
orders. This "transforrned" t ran s l t lon rad iat lon accounts for the unthres ­
holdness effect earl ler found óy Kobzev and Fnank, 

The investlgation has been performed at the Laboratory of Nuclear 
Problem, JINR. 
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