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AHHOTaUHSI 

noxa3aHO, 'ITO npeHe6pe>KeHHe llHCnepcHeA cpellbl npH pac'IeTe HHTeHCHBHOCTH H3ny­

'IeHHSI BaaHnoaa-YepeHKOBa a6nH3H nopor-a H3ny'IeHHSI npHBOllHT K cymecTBeHHbiM owH6KaM . 

Lla!OTCSI cpopMynbi ansr npaaHnbHOI'O pacqeTa, 

V.P.Zrelov 

CALCULATION OF VAVILOV-CERENKOV 
RADIATION INTENSITY WITH 
ACCOUNT OF DISPERSION 

Abstract 
=== 

-

It is shown that in calculating the intensity of Vavilov-Cerenkov radiation near the radia tion threshold 

the neglect of the medium dispersion leads to essential errors. Formulae for a correct calculation are given. 
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III 
¢opMyna TaMMa-¢paHKa .onSI 9HeprHH HanyqeHHSI BaBHnoBa-YepeHKOBa Ha e.oHHHUe 

ITYTH .OnSI O.OH03apSI.OHOI 'laCTHUhl HM66T BHa: 

dlV 
~ 

e2 
--2 
c 

w2 2 
( Sin 8 ( w ) w d w Ill 

WJ 

B yKopeHHBwe:l!:cSI rrpaKTHKe pacqeToB rroTepb sHeprHH aapSI:>KeHHbiMH 'laCTHUaMH aa 

cqeT Hany'leHHSI BaBHnoBa -YepeHKOBa o5bi'IHO aaBHCHMOCTb!O n (w) rrpeHeoperaJOT H BbiHOCSIT 

CKooKy ( 1 1 ) aa HHTerpan lrrpH'IeM n GepeTcSI LJ:nSI HeKoTopo:l!: cpe.oHe:l!: .onHHbi 

8 2 n 2 
( w) 

BOnHbl A I, T.e, rrpH Bbl'IHCneHHSIX ITOnb3YIOTCSI ci:JopMyno:l!:: 

(1- 1 
--=--=--). 
{32n2(A) 

121 

npH OOnbWHX yrnax qepeHKOBCKOI'O H3ny'I6HHSI 9TO He BHOCHT CYI.U6CTB6HHO:l!: OWROKH B 

orrpe.oeneHRe , o.oHaKo, rrpeHeope:>KeHHe .oRcrrepcHe:l!: cpe.ohx cHnbHO RcKa:>Ka~T peaynb-

TaT Bbi'IHcneHHSI rrpH ManhrX yrnax Hany'leHHSI IBonHaH rroporal. 

Lie:l!:cTBHTenbHO, ecnH rrpHHSITb, 'ITO n (A) orrpe.oengeTCSI .oBy'lneHHo:l!: ci:JopMynoR KowH, 

KOTOpaSI ,OOCT8TO'iHO XOpOWO OITRCb!B86T 38BHCRMOCTb n (A ) B OOnaCTH HOpManbHOH .OHC-

rrepcRH: 

n (.\ ) a + 
13 I 

TO R3M6H6HR6 yrna H3ny'I6HRSI 8 oT .onRHhi BonHbi Gy.oeT orrpe.oenSITbCSI rrpOR3BO.OHO:l!: 

d8 

d.\ 

14 1 

Y rropora HanyqeHRSI ( 8 "' 0 ) 

pal. 

ITpOH3BO.OHaSI 141 BenRKa IH OC006HHO B CHH6:l!: 'i8CTR CIT6KT-

TaKHM oopaaoM, B6nH3H rropora yrnw Hany'leHHSI Gy.oyT cymecTBeHHO oTnH'iaTbCSI .anSI 

paanH'IHbiX A 

aaBRceTb oT .\ 

, a II09TOMY ITOTepH 9H6pi'HH, cornaCHO ci:JopMyne Ill, 6y.oyT CYI.U6CTB6HHO 

I 

· C aaBHCHMOCTb!O n(.\) BH.oa /3 I MO:>KHO rrony'IRTb rrpocTyJO ¢opMyny .anSI sHeprRH Rany-

'16HRSI Ha e.oRHHUY rryTH B .OHarraaoHe .onRH BOnH OT A 1 .oo A 2 

2 2 
2 2.\2-.\1 211 e __ _ 

.\1 .\ ~ 

1 ! 51 
( 1 -

Vfa cpaBH6HHSI cl:JOpMyn 121 H 151 BH.OHO, 'iTO y'ieT 38BRCHMOCTH n(,\) B Bb!pa:>KeHHH 
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nnH 9HepT'HH H3IIy'!eHHH ITpHBen IIHWb K ITpOCTOH 38MeHe n
2 rfj Ha n(i\

1
)n(i\

1
). 

Y'!eT nHciTepcHH s BHne ¢opMynhr 131 s Bhrpa:>KeHHH nnH 'IHCna qepeHKOBCKHX ¢oTo-

dN 
df 

HOB , H3nyqaeMbiX '18CTHUeH H8 enHHHUe ITyTH, ITpHBOnHT K 6onee CnO:>KHOMy Bbipa-

:>KeHHIO: 

dN 

df 
2 rr a I i\ 1- >.. I - _1_ ( A 1 n (A 1) -A 1 n ( A 1 ) 

1 A 1 A 
2 

{3 2 a A1 A 2 n (A 1 ) 11 (A 2 ) 
16 I _1 _ (arc tg ~ - arctg _!I__~L) ]I 

2 a ..j-;b y-;;b y ;;7; . 
+ 

BTopoif 'lneH s KsanpaTHhiX CK05Kax ¢opMynhr 161 c TO'IHOCTbro no HeCKOnbKHX rrp o­

ueHTos I"' 5%1 paseH ITepBOMy. noaTOMy ITpH6nH:>KeHHO ¢opMyny 161 MO:>KHO 38ITHC8Tb TaK: 

rn e 

dN 
df 

2rra [~~-L 
Ath1 

1 ( i\ 1 n ( A1) ~~-- ) 1 
{1 aAIA1n(AI)n(A1) 

dN,.. 217 a A1 -A 1 [ 1 _ -Jr ( A1 n(A:z)- A1 n (>.. 1 }_ _ J] , 

de >.. 1 >.. 1 {3 (A 2 -A 1 ) n (A 1 ) n {>.. 2 ) 

2 rra ~ 0,04585 , A > A 
2 

171 

n p H n (A 2) ~ n (A I) ~ n (A ) H a n (A ) ¢opMynbi 17 I ITpHHHMaroT o6br'IHhiH BH n: 

dN 
de 

"' 2 TT a ~ 
A 1 A 2 

181 
( 1- 1 ). 

2 -
{3 n2(A) 

4T06b! IIO'IYBCT8088Tb, H8CKOIIbKO <i:JOpMyiihl 161 H 181 n aroT OTIIH'IHbie pe3y.llbT8T bl, 

Mbl ITpOH3B e nH p8C'!eT 'IHCII8 cPOTOHOB ITO 9THM <i:Jo pMynaM ITpH HeCKO IIbKHX 

HoA 3asHcHMocTH -n r A J 

rne A 8 CM. 

, COOTSeTCTBYIOlUeH CTeKny '( 7 (n D ~ 1,514 2) : 

n (A) 1,5020 + 
0,42085. 10- 10 

A 

0 0 

{3 H KOHKpeT-

B nH8IT830He L1II HH BOIIH OT A I ~ :woo A no A2 ~ 6563 A pac'!eT no cpopMyne 16 1 rrpH 

{3 ~ 0, 66 naeT 13,4 ¢oToHalcM, Torna KaK pac'leT ITO ¢opMyne 181 n nH 1 = A + >.. I 2 
1 2 

n aeT scero 5.7 cP0TOH8 1 CM , T,e, OTIIH'!He ITOIIy'l8eTCH 8 2,3 p838. npH 60nb -

WHX CKOpOCTHX p83 HHU8 8 'IHCIIe cPOTOHOB, p8CC'IHTbl88eMbiX ITO p83IIH'!Hb!M r.j:Jop M ynaM
1 

yMeHb w aeTcH, 'ITO BHnHo H3 Ta6 nHuhr I. 

K aK ITOK83hrsaroT pacqeThr, owR6Ka s oiTpeneneHHH ITO ITpOCTOH <i:JopMyn e 181 MO-dN 
de 

:>KeT 6b!Tb yMeHblUeHa, eciiH ITOK838Tenb ITpeiiOMIIeHHH 8 Hee IIOL1CT8BIIHTb n nH cpen Hei:j 

nnHHhi aonHhr, OITpe n enHeMoH: cnenyromHM o6pa30M: 
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BenH"':HHbi dN 
de 

IIOHKe Ta5nHUbl l. 

,\ 

.ll IISI 

Az 

tr-b->.X.d.\ .\ 1 .\z 

X:~ d.\ Az-At I-p-
,\1 

, orrpe.aemreMo~ ¢opMynoft 

~n 
Az 

19 1 
,\ l 

181 
, rrpHse.aeHhl B rrocne.aae~ xo-

npaBHIIbHb!ii pac'leT HHT9HCHBHOCTH H3liytreHHSl BaBHIIOBa-4epeHKOBa oco5eHHO Ba)KeH 

IIpH KOHCTpyHpOBaHHH .llH¢¢epeHUHalibHhlX /yrliOBbiXI qepeHKOBCKHX C'l9T'l:HKOB, pa5oTaiOWHX 

npH yrnax (} = 5° ;.10°, r .a e ornH5Ka s dN MO)KeT npHBO.llR'l'b n:K5o K aeorrpas.aaa­
d~ 

HOMy yBeliH'l9HHIO .ll liHH bl C'l 9T'lRK8 , liH50 K IIOHH)KQHHOH npOTRB pacqeTHOA: a<tJ<tJexTKBHOCTH 

perHCTpaUHH "1:8CTHU. 

n H T e p a T y p a 

1. YJ.E. TaMM H YJ.M. ¢>paRK • .UAH CCCP, 14, 107, 1837. 

0(.\) 

{3 .llliSI ,\ 
orrpe.aen. 

rn. ;g, 

1,0 49°0' 

0,90 43°11' 

0,80 34°56' 

0,70 20°26' 

0,68 15°18' 

0,88 6°24' 

Pa5oTa nocTyrrHna s H3.ll8TelibCKHA: oT.aen 
30 KHB8pS1 1963 r. 

Ta5nHua 

dN !J20TOHOB 0 
,\ 2 =6563~/ dr' 

I .llliSl cTexna K7 H ,\ 1 =<3000A, 
CM 

_ <l>opMyna I 81 c <l>opMyna 181cX 
<PopMyna 161 ,\ = .\,+.\2 / 2 orrpe.a-en. ¢. 191 

474 471 473 

381 387 389 

274 268 272 

104 97,2 101 

60,7 53,2 57,6 

13,4 5,7 10,1 


