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0 HA.UEAP1EPHOM OTPAmlllli ITPH IIJIOCI\OCT"t!OLI 

KAHAJI!1POBAJ-!11l1 8JIEKTPOHOB H II08HTPOHOB B KPHCTAJI.JIAX 

liCCJI8,1J.Y9TCJI IIOB8,U8:tme KO~H.l;l:IeHTOB 0Tpa.R8ID'!JI dJIOXOBCKliX 

BO~lffi OT ITOT8i:lll;llaJThHOro 6ap:oepa U OT ill11l:J ,1J;JLfi d.1IlDKaiJ:me;1 Ha,n:Oap:&ep­

HOli ::mepreTH'tJ:8CI~Ofi 30Hbi B 3aB:V.:CID·:iOCTIT OT KBa37!ITI\myJ1:bCa BhJTpH 

somr Epn .... vnosua n:rm: paarill't!I-illX ::meprn.FI:x KB.Hamrpyron~..xcH a.;18RTpo­

non H 1103HTJ:10HOB, a TaKiKe H3yl.ia8TCH xa:p8.RT8p U3Vi8H8!ll!H Ha,J.J;6ap:&-

8pHoro oTpax~mnm no Bcer:ry sneprenrtiecKOtJY cneKTPY rrpn nepexo.ue 

OT O,IUIOi1 8Hepr8TH':I8CIWi1 30llli K ,TIJ.>yroii ,II;JUI RalK.ll.OrO ([JYiliC:HpOBai:IHO­

ro 8Ha1!8IDIR 8Heprllli na.uaKJ.UkL':: Ha ltpHCTaJIJI 'ia.CTHLI,; ITOKa3ai-IO, 'ITO 

K08c!xDnu;rreHTH 0TpaiK8HHH UM8IOT OC~10HH08 IIOB8;r(8IDI8. 

EpeBaJICrorli qm:snqecinrtl: Y.J-ICTIITy':' 
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ON THE ABOVE-BARRIER REFLECTION BY THE PLANAR 

CHANELLING OF ELECTRONS AND POSITRONS IN CRYSTALS 

BABAKHANYAN E.A., HAYRAPETIAN G.A. 

The behaviour of coefficients of Bloch waves reflection 

from potential barrier and well for the nearest above-barrier 

energetic band as a function of quasimomentum in the Brill~uin 

zone is investigated for different energies of channeled elec­

trons and positrons. The variation of the above-barrier ref­

lection coefficients for the whole energy spectrum by transi­

tion from one energy band to another for each fixed energy va­

lue of insident particles is studied too. The oscillating be­

haviour of reflection Coefficients is shown. 

Yerevan Physics Institute 

Yerevan 1983 



EPEBAHCKBI 113BqECKBB BHCTHTYT 

Jill!B-669(59)-83 

r.A.!J1PAIIEmH, 3.A.EAllAXAJI,1H 

0 liA.l(EAPEEPHOM OTPA.I!illlll!! IIPB IIJIOCKOCTHOM 

KAl!AJIBPOBAHI'IIl 3JIEKTPOHOB I II03BTPOHOB B KPHCTAJLIIAX 

EpeMH 1983 



© £peeaHc1CuU cpuauqec~CuU ·uHcruryT, J983r. 



B pa6owx[I ,2] 6wm mJIBJieoo ocodrur pam; HB<Jl6ap:oepmil<ccoc­
Tommll B JIBJI9111m ll8.ll8J!KPOBalllm OTPHl\liTe.iolro ll, UOJ!OJIWTeJI:&HO sa-
p!DKeHIIHX 'laCTllll;. 11MeHHO: 3Tll CQCT.~~~peTpTBE!HH¥!. 3a &J><!Jiepn­

M9HTaJI~O 06Hapyllt9HIIJlll ~T aHC~Q ~CO!t~I!O, npqx"''lt~ 
MeitTPOHOB B YCJ!OBlmX ll8.ll8JlKPO:aamia: ~CTIUI. B ItPJiCT8J1.11aX" (OM. , , - . ' ; - I · - I ,:. -f · • • " '' ' . 

nanp.pa6om [3,4J r. ;, "' . , 
lleJIT,JJ HaCTO!!I!Ie~ ;l/f!(jo,. , ~,eTOO. 1;C9fil~C!j'8HII<ll• U"i!39;1l9HM l<03(t­

~eHTOB,~p:&eJ?JtW'f' 10T!!\!fEf/IWI OT_ ~ffl~0,!!'0· !!W~H!:IMJU>­
HOI!O 6apr,e~, a Truor-e 0~ fl;~~Hojl•~•i*'l*~~~'*'o l>llll­
mnm Ha pa3Jlii'IHble qmsll'!ecltH9, JIBJie~ !1P>1< 1M'i~<il~~MII~o­
~. ~~X,TPOH~l/, R· nosmwn'1.B·' ~~Meit:rPQH!laJf:&W~ a~~e~ .. 

-\{o~~T •. IIS,It6ap:&epHOlj010T~ 0'1j"~P:&e~ I'!Me6Tt. e;re-
lG';KIIliii! ~ [s] ; r - . . . ' . 'II 

k 4 ' 2 ~ . 
rg , = ~J<""~"'·"';,"'~~c:,z;-:"'s"'.C> +"-' 'c,4,.,,k'z,_x"e , 

-~~ ,o~!n,.:-··i•;.':'";~~: .ttr''1 

a ;IWi OT_p9.J!teHIIJ1 ~·.fD"' Itp~~T· !'OJ!I!IP!i'•.~T:& B.~: 

··!· : :·!·:-,~-_.-_ -·~t<o't>sm~·:Jtt:t! ··, -; :~. 'j--:·-· rw = kJ s~n2kf:Jt lff<;2.:z:,2 >' ,(~>. 
l';lte . a ll /$ - C~Tl~El)l!CTBelji>O,: umpl!IIHfH!<l:J16~HOlitliM!l• H UO­

T6liiiJiall!>HOI!O, 6ap:&epa; k - 6espa3Mepll!ill mpu4eTP, !3Hpelrlll"flli"'!oo., 
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'!epes nonepe'll!ylO SHeprmo e R IIOJIHY!D 3Heprmo 'mCTm1 E 'CJie­

iJYI<llll!M 06pe30M: 

K0 OTBe'!aeT IIOIIepe'!Holl SHepriDI, paBHOl\ BJ;COTe Gapbepe Vo 
d 

ko =r;cJcEVo (4) 

X BJ;pe.><aeTCJ'I '!epes k ll f<. Ta!<R!.l o6pa30M: 

X= .JkLk;. (5) 

KaK BJI,li;HO R3 B!;pali<eJ;Rl\ (I) R (2) 0 rg R r;{ IIMeJDT OC!111Jl..J'J!­

IJ;l!OHHJ;l\ xapaRTep, !OlE B 3a!ll!CID,lOCTl< OT !IapaMeTpOB 'mCTII!l)i . 

( sHeprmr, MaCCH) , Tax 11 !<pl!CTaJIJia ClliiiPIIll """ 11 6api>epa, meow 

IIOTeH!l,iillJ.l!,HOrO 6api>epa) • 

Ha pxc.I R 2 npe~cTaaneHJ; sHepreTI!'IecRI!e soHHJ;e cneRTp~; 

~ arreKTPOHOB R IIOSRTpoHOB paattH'IBHX 3Heptl!n R COOTBeTC~ 

!llHe JIM Ro3if>IJm11IeHTJ; ~6ap:oepHoro OTpallteHR>I f'i R f;. ~ ca­

MOl! nepBOl\ ~6ap:oepHOll 30HJ;. 

3Ha'leHRe sHeprm! MeKTpoHOB, paBHoe 1,466 MaB, oT:Be-.aeT CR+ 

TYa!IIDI C ~eHReM, ROTOpoe 3aK.JIRJ'!aeTCJ'I B 06pantemm B eym, 

3anpe!l1eHHol\ IIOAOCJ; 3Heprm< Me>IO!Y 30H&m, R COOTBeTCTBeHHO, CJm­

mmK 3T1IX ]l,eyX SOH. Ka!( IIORa3allO B [ 6] , B 3TOM CJIY'Ule O~OBpe­
MeHHO ,1IOJ.Ill<Hii 3aJlY.1lllTl>CII. 06a RO~ell'l'a ~6ap:oepHOl'O OTpallte­

HRJ'I rs 111 rv;. . ' '1'1'0 Bar~ npe;qc'lSBileHo .aa p!!C. I . 

AliaJIOI'R'IIIaH CliiTYai<Bff Ba6JJJw:leTcH np:II aHeprRR BSpOJK,lleHRJ'I ~ 

II031!'1p0HOB, paBHOII 2,4434 M9B (p!!C.2). 

C poc'ZOM sueprm! >meTJm I!pOHCXO,llll'l' nepeMell1eH111e aaepreTJI'I9c­

RHX SOH, 'iSMy COIJY'l'CTBYeT XSMeHeHllle CBOIICTB 6JIOXOBCRIIX BOJl!IOBID<; 

qJy!nm,lll\ CCOTBeTCTBYJllll'X COCTOJ'IH1IIi!, IIpOJmJieHRe STOrO 3aMeTHO l! 
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B IIOB8,118Hilll K03\fx!ililll)t8HTOB Ha,ll;6apD8pHOrO OTpaJKe!!!I!I: TaR 1!8.IT[lill.18I, 

MllllJIMYM I& ,ll;W'l 118!lBOrO Ha,n;6apD8pHoro COCTO!lHW! BJISKTpOHOB 

O,liBJfi'aSTCII K U8HTIJY BOIIH Epw!JIJOSHa, 06pe!li!UiC!> B !lyJil, rrp!i1 SHe:p­

I'ill![ 'laCTm\, COOTBSTCTByXIlle:il 3H8pi'ill![ B!ip0lllll8!111li. 

PesyJil,TaTH ncCJle):loBaHWI samtcHMOCTH KO~eHTOB Ha,ll;6apr,-

3pHoro Oorpalitellllli OT IIOJ!OJKS!!!I!I BH8pr8TJ<'!8QXIQC.BOH B. S!fepreXII'!ec-
·- _, i:. ": .. -.. ~. \" "''' . ,,_~~~ 

!tOM CJieltTJl~ !Ipe):ICT~~ Ha pnc.3:--6"; J>:CT!j.HOBJ18Ha OC~O~ 
e· '• . i · \ ; ', " 

~Tpytt'cy"I6 Tg 'n ,lw C pOCTQM HOMepa BOIIH, Ilpn 3TOM ',C yB8JI!il'teHH8M 

~Ha11emm: 3Hep~ 'tW.CTRII; or:K~ruow,a..q KP~!cMemaeTcs:\BBepx, T.e. 

C pOCTOM 3H8pr!il!il yC!iiJI!iiBaSTCII 0TpaJK8H!il8, 
I 

TaKIIM 06pa30M, ITO IIOB8II8HIIIO I<03\fx!iJII1ii8HTOB Ha,n;c!?,p!>epHOrO OT-
' I 

palKe!!!I!I MOJKHO COCTaB!iiT!> Ilp8):1CTaBn8H!il8 xai 0 CTPJHTJP8 30HHOrO 

CIT,6KTpa,, Ta.:r<. ~~. 0 CBOfiCT~ BOJIHq~~r.;~ , 6JIOXOBCKIDC Co'CT6H­

H!illl. 
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' ·--~ 
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Pnc.3 3aBHCRMOCT:b IS OT HOMepa 30HU ,IVJ;l 3~9KTpoHOB paanxq-

HHX 3H9p:rnli. IfymtT!lpllaJI JliiiiiiH COOTBeTCT~eT 3HeprHH 

BHpOll\lteHI!SI, paBHoll I. 466 MaB, CIIJIOIIlHaJI JimlWI - 2,5 l>l:JE, 
TO'tiB't!H8JI - 4 M3B; 
a) wm ueHT]la aoHU EpHJIJIElaHa, q,= 0, 6) q, = 0.5. 
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a) wm q,= o; 6) wm q,= o.s. 
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