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K.S.AIW'OPlUilf 

llEPEXOJlHOE MSJIY11EID1E B CJ!Yill AHRSOTPOIIHcia 

IlJIASMOIIOJlOBHcia CPE,llhl 

B pa60T6 Bli'lllcneHB. HHT6BCBBBOCT» nepexo;iuioro HanyqeBl!B 

qacTHUH nponeTaD~el na nnaaxonoA06aol cpe;zu,i c o -o6paaaol 

~YHKIUlel pacnpeA6ll6Bl!B 8~6KTPOHOB B BaRYYJI· IlpoaHanH3Hp0BaHa 

T8Klle 3aBHCHMOCT» HHT8BCBBBDCTH uanyqeHHB OT 8H6PrHH penBTH­

BHCTCKOI qacTBUH. 

EpeBaHCRHI ~H3BQ6CKHI HHCTHTYT 

EpeBaH 1974 

Scientif'9 Report EiH-85(74) 

K.Z.HATSAGORTSYAJI 

TRANSITIOI RADIATIOB IN THE CASE OP 

PLASl4A WITH ANISOTROPIC DISTRrBUTIOB 

PUliCTIOB 

A transition radiation intensity at the passage of particle 

from plasma with ~- like distribution of electrons t.o vacuum is 

calculated. The dependence of the radiation intensity on the ene~ 

,;r ·~ relativistic particle is analysed. 

Yerevan l'hJ"aioa Institute 

Yerevan, 1974 

(c} Epet1aHc1<wii ipwsu'f<CKwii llHCTllTyT,1974 

~l 

3a'Aaqa o nepexo'AHOU HanyqetrnH B cnYlJae nnaaMonO'A06Hoa 

cpe;zu,; paccMaTpHBanach PH'AOM aBTopoB [I-s]. B pa6oTe [I] sa'Aaqa 

pacCMOTpeHa <PeHOMeHO~OrHqecKH, B pa6oTe [2] B rH'APO;zi;HHawi:qecKOU 

npH6JIH~eHMH, B pa601ax [3- 5] B ra30BO-KHHeTwqecKOM npa6mt:&eHHH. 

B IlOCH6'AHeM cnyqae H8 xBaTaD~ee ~HH CIIIBBKH 'AOilOHHHTenbHOe rpaHHq­

H Oe ycnOBHe Ha aneKTpOMarHHTH00 none nonHOCThD 3a.M0HH8TCH rpa­

HHqHHM ycnOBH8M, HaKna~BaeMOM Ha ~yHKIU4D pacnpe~eneHHH aneKTPO­

HOB nxaaMH Ha rpa:HH~e 0 BBJtyyMOM. 06HqHo npHHHMBJlT ycnOBHH sep­

KaHhHOrO HJJll. ;ll,}11j)qly3HOrO OTpaliteHl'Ill 3Jl6KTPOHOB cpe~ Ha rpaID!ueL JJ. 

B pa6oTe t3] aBTOpli npHBOM!T Bapa~eHHH ;nJIH HHT8HCHBHOCTH H3ny~e­

IH'l.fl B npe,lUlOHOlreHHH sepKaJII>HOro OTpallteHHH aneKTpOHOB nnasua Ol' 

rpaH»UH npH cna6o~ 'AHCnepcHH. B pa6oTe [4 ] nonYlJeHH BHpaxeHHa 

,!\Jiff none" H3HytreHHll B npe;llIIOHOJKeHHH KaK sepKMhHOro, T8K 14 .llJ'l(]r 

~Y3Horo OTpaaeHHH aneKTpOHOB nnaaMH OT rpaHH~ paa~ena. B paoo­

Te [sj 6Hn paccuoTpeH BOnpoc 06 SHepreTHqecKoi 38BHCHMOCTH, a 

TaK~e cneKTpa:1II>ROe H yrnoBoe pacnpe'AeneH.He nepexo'Attoro Hsnyqe­

mrn D llJJa311.e Ha npo~OnbHliX BOHH8X ;ztJIJi C.llyq8Jl sepKa.l!l>HOrO OTpalle­

mrn <.ine1tTpOHOB cpe~ OT rpaHHxtH. B ;11aaHoa pa6oTe paoc1i1aTpHBaeTca 

nn~a~a. y KOTopol Bee anexTpoqa 06.Jla~ O].U!HaJCOBOl nocToaHHO~ 

OKOpOCTl>D, U!lilpB.HH8HHOI no OCH x • TaKyJl n.nasKy UOlltHO COS,Z18.T l> 

nowocTHB •~ » nocTOHHHOe aneKTpHqeoKoe none .• Tor.118 aneKTpOHa 

" 1401!1~ OyJJ,J'f ABHraT:&C.fi B npOTHBOilOJIOXHHX e:anpaBJieHHHX, Iii upe -

11n(')porun 1ll!HlleHH8U HOHOB, MOUi) C1UIT8Tl>, 'ITO SJI6KTPOHH ABHlltYTCll 

0 llOOTOllllllOt\ CKOpOCT:&I> OTHOCHT6JU>HO HOHOB. 

n.YOTb TltK8ll CP8.!18 samu1aeT nonynpOCTpaHCTBO 2 ::;:::.. 0 H sa-

pnin11110.11 11110THU8 npOXO'AHT HS ':If-~ B BaKYYll ~ <. 0 CO CKOpOCTbll 



Vo , .ztBHra110:& ITpOTHB ocH 23. • ;l\Jlil onpe,lleJiemm nou B cpe;n;e 6y­

;iteM HCXO,l\HTI> H3 CHCT0MH ypaBH0HHH MaKCB0JIJia B :aaKyyKe,;itOIIOJIHeH­

HOH KHHeTHqecKHM ypaBHeWteM WIH ~YHKUHH pacnpe;iteJieHHfl 3JI0KTPOHOB 

cpelJ,H.P(~P,t:)=fo{P) T f1 ( i, P, t) ( fo - paBHOBeCHOe pac-

npe,11;axemrn, .f
1 

- Hepa:aao11ecHaH ;ito6a:aKa; f f1 / << ..f q, • B Ra-

qecT:ae f
0 

B03:&MeM .f
0

:NcS(p)(-Px 0 )6(PY)c5(P2) , r'lJ,ef./-mr.oT-

HOCTI> qacTHU· N = ~ , r;ite No - IIJIOTHOCT:& qacTi.m; :a cHcTeue 
'lf-z-a 

ITOKO~ 3JI6KTPOHOB. Jfu~eapH30BaHHOe ypaBH0lil!6 ;llJIH HepaBH0110CHOI 

WYHK!U!H pacITpe,lleJieHHH Harrumeu B BH,l\e: 

££..+; 0.?~ +e{E+L[iliTJ]~=o {I) at a~ · c a p 
a;n;ec:& f H H. IIOJIH B ITJiaswe, BXO,l\HIIIH6 B ypa:aHaHHH Maxc:aeJixa. 

B ypa:aHeHMH (I) H3-3a aHHSOTPOllHH ITO CKOPOCTHll pa:SHOB0CHOH 

~YHKUHH pacrrpe;zrexeHHH coxpaHeH 'IJieH ~ [v HJ 0 !: . Ha ~ Ha· ap[ 
JIOltteHH Ha rpaHHU6 yCJIOBHfl aepKaJI:&HOrO 0Tpa30HHH 61. naJII>HeHmee 

pemeHHe rrpo:ae,l(eM M0TO;itOM, HCIIOJII>BOBaHHHM B pa6oTe [
41 H ,l\JIH 

~yp:&e-KOMilOH6HT ITO x ' ~ ' 2 H t noJieit B cpe'/I,e noJiyimu: 

wz 

E _ ei.(Knl(Kx+?E1) rcS"+(w +'f)-cS+(~-g,)] -
- 2 4.) 2 ) ~ Vo Vo 

X 2Si 2 WC ( K - 7Co 

i.c(Kx+~ze~)(K[rr:H:J) . i.(.J[n}f']+(la+KxG1) 
Si w t, ( K 2 

- "'
2 ~ ) t- gf c tJ ( Ka - ~ e ) ca vo c~ o 

~-- Ci.>z ' E _ eL ( K n ) K!:I ( 1 - C2 C2 ) 

j - 2§2w 2 l (K2
- ~: Co) 

i..w[ri: AJx (E,+ Kl(t.~)K"!I 
9Tct(K2

- ~: to) 

wa. : - -~ 
K!:I i.w ( 1- Ci Cz) (K [n...H ;J) 

- !flcc(K"- ~: oo) 

i.w [tr ,WJ9 
+ ~r.I' ii c.)2 ~ ) 

~C.(K - ~ vo 
-4-

,, 

(3) 

j 

~'/I,e l1 ' c, 0 KOMITOHeHTH T0H30pa ,l(H3JI0KTpHqecKolt llpOHlUJ;aeuocTH' 

J/U!6IO~ero BH,l\ 

( G II 
..,,. z 

K ~ t 1 l., = 1- ~ wz 

t., 6 ~ v. K~ ~,) 
l \ K,<, = f -=-~ ~ 

tnn. (J~ W-K" VXo 
(4) 

K,/'1 0 t,o 

2- 2 
z (.JC? ·I 

011 = t., + 2K>cf,{ t- ( k - CZ) Cz. 
1 Wo VX'o 

lz. = -~ (<...i-KxV>eo)a 

): ( Z (.)2 I 

0 = co + 2 K x c f + Kl( - -cz ) c 2 

l = 1 - w/ ( 1- pz) 
( W- KJI. Vxo) 2 

TaKoe lite :a1i1pal!:eaue Tett:sopa ;zu.raJieKTpHqecKoi ITpoHHuae11ocTH ,l\JIH 

t5ecK0He11Hoii 1rnaau1i1 6HJJO noxyqeH.o ~pyrnu cnoco6oM firna6yprou H 

Pyxa,nse [ 7] • 

IlOJIH B :aa.KyyMe npe~cTaBJIHIOTCH B BH;D;e TpeXKpaTHOrO HHTerpa.Jia 

~yp:&e [8Jno d.-;idl<C?=- dj[ ~~ • Iloxa usxyqemrn Hai:n;eu us 

~CJIOBH~ paBeHCTBa Ha rpaHHUe Ta HreHll.HaJI.DHilX COCTaBJIHIOll!HX IIOJie~. 

B pesyJI:&TaTe HHT6HCHBHOCTI> nepeXO,l\HOr O H3JiyqeHHH B BaKYyM aa 

see Bpewa rr poJieTa qacTHUbl paBHa 

d \)(/ 
d .52clw 

ez f-J; cos2 & l a . a,..,..I c -to 
- - ~Ll1,v 

- 'Jf 2 C It cos 1'" + "to-&in.z.<YI , 1 -fl>: cos"r.:r t-

+ (C 0 -1)({-fa!+~Jto-!)in."'v-) /
2 + 

( 1-Ji0zcos2 1.7) ( 1-p)t - 5i11zv-) 

w
2 [,J!e :i. z z 2 [ z._2 w' '"( ']l ~ ( 1-) ?l0 co& e) f-5i,~ -tt~cn. <.p f.io 1..-1 - V<l Cz 1-p) J 

(1+Poco~v-)' / 1-J0 Jt0 -5i,11.2 EY-'/'~ 
-5-

(5) 

+ HHTep­

~epeHU 

qJieH , 

/I 



r;zie 7.J-YTOJI H3Jiyt1eHldfi OTC'IHTliBaewblii OT OTPHUaTeJI:&HOrO HanpaB-
~o ,/ neHHH OCH 2 ' ft= c ' v I( 0 - CKOpOCT:& aneKTpOHOB cpe-

;l!l>I, _p
0 

= ~ , V
0 

- cKopocT:& t1acTKUN, nponeTaIOUlen qepea 
c 

nna3My. 
11!3 3TO~ ~opMyJili Bld;l!HO, tlTO H3Jiyt1eH1r1e KaK 061>1t1HO HM66T peaKHtt 

MaKCHMYM B HanpaBnewrn v "-" ~ . BTopott qJieH B 3Ton 

]opMyne ;ziaeT HHTeHCHBHOCT:& nepexo,!Uloro H3Jiyt1eHHH 6e3 npocTpaH­

CTBeHHO~ ~cnepCHH. OcTan:&Hlie qneHl>I HBJIHDTCfi ;zio6aBOtlHWIH H npH 
c.Jo 

V. ~ o cTpeMHTCH K Hymo. IlpH - ?=- 1 BKna;zi nepBoro 1rneaa 
)(O W 

uoxeT OKaaaT:&CH CYlll6CTB6HHlil!. noaTOMY paCCMOTpHM ero no;zipo6Hee. 

!IpOHHTerp1r1pyel4 no yrny e no He60JI:&WOMY HHTepBany-5 ~ 0 ~ Oo ' 

r;zie 00 << {°1- ft! 
2 000 

2 c.Jo (),2.. s ~ d.W' 2e w-;: J "' 'IJ d.1' 
d.w= 9T ac (1-J.>:) 2 

-ao 

:z 
;?.~ 6 0 4 

e. w~ -= - ~- Z)z 
- ~ 2c (1-Po 

z 2 r>.2. 4( t::- }Ii e CJo JJ 5o 

wz9/ac mc2 
• 

(6) 

TaKHM o6paaoM rrpi! MallblX yrnax 6l ~ bo <<- £- fa 0

2 ldHTeH-

CHBHOCT:& nepeXO;l!HOrO H3Jiyt1eHHfi 3aBHCHT OT qeTBepTOtt cTeneHH 

3li6prHH, nponeTaIOUlett qacTHUli.ECIDi llte npOHHTerpHpOBaT:& no BC614Y 

HdT6PBaJIY yrnoB, TO aaBHCHMOCT:& OT 3H6?I'HH 6y;zieT norapH~imqecKOtt 

dW = .!:..z w~ (')z [en. E. a - 1 J . 
d.c.J gf c (..) r me 

(7) 

B 38.KJIJOqeHHe aBTOP Blipa:saeT rny60KYJI 6l!B.rOAaPHOCT:& 

A.U.AwaTyHH sa pyKoBo;zicTBO H 8.Cexnocaay H C. 9n6aKHHy aa 06-

cyK.l(eHHH. 

-6-
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