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BamH~M, c T04KH 3peHHR npaKTH4eCKoro Hcnonb30BaHHR KaHanHpo
eaHHR AflR <I>H3HKH BbiCOKHX 3HeprHH, RBflReTCR npeAnOmeHHe 06 
HCnOflb30BaHHH MOHOKPHCTaflflOB B <!>OPMHPOBaHHH H ynpaeneHHH ny4-
KaMH 3HepreTH4eCKHX 4acTH~ 111 • OTKnoHeHHe e~coKo3HepreTH4eCKHX 
npOTOHOB OT CBOero nepBOHa4aflbHOrO HanpaeneHHR npH nOMO~H MOHO
KpHCTanna KpeMHHR yme Hawno ceoe 3KcnepHMeHTanbHoe nOATeepmAe
HHe121. OcTaeTCR npo6neMa oxnamAeHHR ny4KOB 3HepreTH4eCKHX 
4aCTH~. 3AeCb Heo6XOAHMO o6HapymHTb MeXaHH3M, cnoco6H~H yMeHb
WHTb nonepe4HY~ 3HeprH~ KaHaflHpyeM~X CKB03b KPHCTann 4aCTH~. 

PaccMOTPHM pacceRHHe 4aCTH~ npH KaHanHpoeaHHH Ha KonneKTHB
H~x CTeneHRX CB060A~ KPHCTanna, T,e, <!>OHOHaX, npHBeAeM HeKo
TOp~e rpy6~e O~eHKH B nOflb3Y y4eTa <!>OHOHOB B 3TOM RBfleHHH, 

npoHHKHOBeHHe 4aCTH~ B KpHCTann Ha 3Ha4HTeflbHY~ rny6HHY 

/npOTOH~ B AHana30He 3HeprHH 5 710 r3B npOXOART 4epe3 MOHO
KpHCTann Si Ha paCCTORHHe B HeCKOflbKO CaHTHMeTpOB OT ero 
noeepXHOCTH l2lj npHBOAHT K TOMy, 4TO KaHaflHpyeMaR 4aCTH~a Ha

XOAHTCR TaM 3Ha4HTeflbHOe epeMR, EcnH npHHRTb CKOpOCTb ee paBHOH 
- 10 1° CM/c, a AflHHY KpHCTanna 1 CM , TO epeMR HaXOmAeHHR 4ac
TH~~ B KpHCTanne OYAeT -10 1° C, ATOM~ KpHCTanna, y4aCTBY~~He 
B TennOBOM ABHmeHHH, HMe~T ero 4aCTOTy nOPRAKa 1~18 C-l, T,e, 
cy~ecTeyeT 3Ha4HTeflbH~H 3anac epeMeHH AflR npoTeKaHHR penaKca
~HOHH~x npo~eCCOB C y4aCTHeM <!>OHOHOB, 

BeeAeM <I>YHK~H~ f(z, SJ.), onHc~ea~~Y~ pacnpeAeneHHe 4aCTH~ 
e 3neMeHTe <l>a3oeoro o6"'beMa dS J. = dRJ. dV J. Ha rny6HHe KpHCTan
na z. 3Ha40K J. 03Ha4aeT npHHaAne~HOCTb K TpaHceepcanbHOH nnoc
KOCTH. AnA B~BOAa ypaeHeHHR Ha <I>YHK~H~ f(z, SJ.) Hcnonb3yeM o6-
~ee onHcaHHe /T.e. ypaeHeHHe nHYBHflflR AflR nOflHOH <I>YHK~HH pac
npeAeneHHR il (t, S, I) ,rAe I -KpHcTann, S - KaHanHpyeMaA 4aCTH~a/ 
Hero peAyK~H~ K f(z,SJ.) npH nOMO~H TeXHHKH npoeK~HOHH~X 
onepaTOpOB H TeOpHH B03My~eHHRISI. 06CYAHM OCHOBH~e MOMeHT~, 
CBR3aHH~e C <I>OPMYflHPOBKOH TeOpHH B03My~eHHR lSI, 

1 • B3aHMOOAH03Ha4Hoe cooTeeTcTeHe MemAY nonomeHHeM 4acTH~~ 
B KPHCTanne H BpeMeHeM KaHaflHPOBaHHR no3B0flReT nepeHTH OT 

~(t,S, I) K <I>YHK~HH ~(z,SJ.,I) ·= ~(t(z),Vz(z,SJ.,I), SJ. ,I). 

2. t1an~H napaMeTp B TeOpHH <!>OPMYflHpyeTCR CfleAy~~HM o6pa30M. 
nycTb e, VO,VJ.' ¢ - xapaKTepH~e MaCWTa6~ H3MepeHHR <I>H3H4eCKHX 
BeflH4HH npH KaHaflHpOBaHHH, T.e. 

-+ .... .... .... .... -+ 

R=cR, VJ.=vJ.VJ., Vz=v0 Vz' U(R)=¢U(R), 
-+ 

rAe U(R) - 3<l><l>eKTHBHOe B3aHMOAeHcTBHe KaHanHpyeMOH 4aCTH~~ 
C OTAeflbH~M HOHOM B KPHCTanne. TorAa Mafl~M napaMeTpOM, xapaKTep-
H~M AflR KaHamlpOBaHHR, RBflReTCR OTHOWeH~i·' . . . .. .. . - -
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E" = VJ./ v 
0 

= y 2¢/ Mv~ « 1. 

YpaaHeHI1.A Ha f(z, SJ.) a E"
2 -annpoKC11Mattl111 nony4eHbl a pa6o

Tax /4,5/. npi1BeAeM npocTeiiwee ypaaHeHI1e Ail.A ¢lyHK1.11111 pacnpeAene
HI1.A 4aCTI11.1 no nonepe4Hoi1 3Heprl111 (z, E J./ 41 

a a a -1 
....___ g(z, E J.) = -- [EJ.K (- + {} )] g (z, EJ.), 
az a~ J. aEJ. 

/1/ 

{}- TeMnepaTypa KPI1CTa~a, K - HeKOTOpbiH K03¢l¢l111.111eHT, He 3a
BI1C.AIJII1H oT EJ. 11 - E 0 , E 0 - nPOAOilbHa.A 3Hepri1.A 4aCTI11.1bl. 
BI1A11M, 4TO /1/ c;;IJieCTaeHHO OTI1114aeTC.A OT ypaaHeHI1.A A11¢l¢ly3110HHoro 
Tl1na fli1HAXapAa I I, on11cblsa~111ero Harpea ny4Ka 3a c4eT pacce.AH11.A 
Ha ~IlYKTYai.II1.AX 110HOB OKOilO nOilO~eHI1.A paBHOBeCI1.A 6e3 y4eTa 11X 
nOAB11~HOCTI1 11 3neKTPOHHOH nOACI1CTeMbl. YpaaHeHI1e /1/ 11MeeT He
TPI1BI1ailbHOe cTai.I110HapHoe peweHI1e 161 • Pac4eT 113MeHeHI1.A nonepe4-
Hoi1 3Heprl111 Ha OCHOBe /1/ npi1BOA11T K ¢lopMyJle 151 : 

EJ. (z) = E.L
0 

exp(-.!;!.) + 8 {1- exp(- .!;!.)J. 
{} {} 

/2/ 

np11 {}-. 0 C y4eTOM TOro, 4TO 11MeeTC.A npeAeil K/{} =a lSI, /2/ ne
peXOA11T B ¢lOPMYI1Y, anepable npeAilO~eHHY~ B pa6oTe /1/: 

F..(.,.)- F.? AYnl-n!r.) -- ..... ' , -- ..... ... ' , 

np11 y4eTe 3JleKTpOHHOH nOAC11CTeMbl M npi1MeceA aAA11TI1BHbiM o6pa30M 
Ail.A g (z, E .L ) MO~HO npeAilO~I1Tb ypaaHeHI1e 151 

_aa g(z, E.L) = _a_[E.LK(-a-+ o-ilg(z, E .L) + 
z aE.L aE .L 

+ _a_ 9J(E .L) _a_ g(z, E .L) , 
aE .L aE.L 

11Me~111ee y~e 11Hoe cTai.I110HapHoe peweHI1e. BTopoe cnaraeMoe a ypaa
HeHI111 /3/ - Il11HAXaPAOBcKoro Tl1na. B Ili1HeAHoM np1161111~eH1111 Ail.A 
A11¢l¢ly3110HHOH ¢lYHK1.11111 1) (EJ.)- aE.L OHO CBOA11TC.A K /1/, HO c nepe
HOPMI1pOBaHHOH TeMnepaTypoii. 0AHaKO 3AeCb 3aMeTI1M, 4TO, B OTI111-
411e OT K, A11¢l¢y3110HHa.A ¢lYHK1.111.A 1)- E o1 161

, TaK 4TO a aci1MnTo
TI1Ke noEo fionee aa~Hb1M11 CTaHOB.ATC.A ¢lOHOHHble 4JleHbl. ¢!113114eCKOH 
ocHoaoA pa3HOH 3aBI1C11MOCTI1 ¢lYHK1.111A K 11 ~ OT 3Heprl111 Eo .Aa
Il.AeTc.A TOT ¢laKT, 4TO apeM.A B3ai1MOA~CTBI1.A 4aCTI11.1bl C OTAenb-
HbiM 3JleKTpOHOM yMeHbWaeTc.A KaK Eo np11 Eo -+oo, TOrAa KaK t 83 

4aCTI11.1bl C ¢lOHOHaMI1 np11 xapaKTepHOM apeMeHI1 penaKCai.II10HHbiX npo
tteCCOB B KPI1CTaJlJle -10-18 c npaKTI14eCK11 6eCKOHe4HO, 4TO 11 
o6ycnoan11aaeT pa3HY~ 3HepreTI14ecKy~ 3aB11CI1MOCTb K 11 9J oT E 0 • 

2 

B nocneAHee apeM.A no.ABI1IlOCb 6onbwoe KOI1114eCTBO pa6oT, KaK 
TeopeTI14eCKI1X,TaK 11 3Kcnepi1MeHTaJlbHbiX, no 11CCileAOBaHI1~ 3IleKTpo
MarH11THOrO 113Jly4eHI1R, B03HI1Ka~l!lero np11 KaHai111POBaHI111 3JleKTpOHOB 
11 n0311TpOHOB. 3TO ofiyCilOBJleHO He TOJlbKO B03MOmHOCTb~ ero npaK
TI14eCKOrO 11CnOilb30BaHI1.A, HO 11 Ba~HOCTb~ C T04KI1 3peHI1.A BCeH 
npofiJleMbl B3ai1MOAeHCTBI1.A sap.A~eHHbiX 4aCTI11.1 C BeiJieCTBOM /7•9/. 

B pa6oTe 1101 6b1Il11 npoaeAeHbl MOAeilbHble pac4eTbl cneKTpa 113ny-
4eHI1.A 3neKTpoHoa c 3Hepri1RMI1 E=2 M3B np11 aKcl1ailbHOM KaHanl1po
aaHI111 a Kpi1CTanne MgO a HanpaaneHI111 <1,1 ,0 >. Pac4eTbl noKa-
3biBa~T HaJll1411e ABYX ni1KOB B 113Jly4eHI111 Ha 4aCTOTaX 1iw 1 =2, 5 K38 
11 1iw2 =2 K3B. B pa6oTe 1111 11ccneAOBaHbl xapaKTepi1CTI1K~1 113Jly4e
HI1.A np11 nnocKOCTHOM KaHaJll1poaaHI111 no311TPOHOB c 3Hepri1.AM11 E = 
=50 M3B, 1 r3B, 10 r3B B KP11CTaJlJlax KCl, KBr B HanpaaJleHI111 
/1,1 ,1/. B 3TI1X coeA11HeH11.AX nnocKOCTI1 /1,1,1/ noo4epeAHO 3a
ceneHbl aToMaMI1 B11Aa A 11 6. B pesynbTaTe aMni111TYAbl ycpeAHeHHbiX 
noTeHI.I11anoa fl11HAXapAa 3TI1X nnocKocTeii OTJll14a~TcR APYr oT APYra, 
11 B03MO~HO KaHalll1pOBaHI1e KaK Me~AY COCeAHI1MI1 KP11CTaJlJlOrpa¢l11-
4eCKI1M11 nJlOCKOCT.AM11, 3aCeJleHHbiMI1 aTOMaMI1 pa3Jli14HOrO Tl1na, TaK 11 
11 Meli<AY nJlOCKOCTRMI1, 3aceJleHHbiMI1 aTOMaMI1 OAHOrO Tl1na • noJlHbiH 
ycpeAHeHHbiH noTeH1.111a11 U(x) CI1CTeMbl Tpex nnocKOCTeii /6,A,6/ an
npoKCI1M11pyeT ABYXb.AMHbiM noTeH1.111aJlOM 

( k( 2 . ( k( 2 U X) = 2 X - X O) , X > 0 , U X) ,. 2 X + X 
0

) , X < 0 • /4/ 

XOTR no311TPOHbl B A11ana3oHe 3Heprl1i1 5 +10 r3B 11Me~T pennTI1BI1CT
CTKY~ CKOpOCTb, B nJlOCKOCTI1, nonepe4H011 AB11~eHI1~, OHI1 COBep
Wa~T HepeJl.ATI1BI1CTCKI1e OCI.I11JlJl.AI.II111, 4TO 11 npi1BOAI1T K 113Jly4eHI1~. 
nonepe4HOe AB11~eHI1e KaHaJll1pyeMbiX peJl.AT11BI1CTCK11X 4aCTI11.1 B CI1CTe
Me OTC4eTa n0311TPOHa Oni1CbiBaeTC.A HepeJl.AT11BI1CTCKI1M ypaaHeHI1eM 
rnpeA11Hrepa 

112 d 2 
{ - -- --

2
- + y U(x) I 'I' n (x) = En \P n (x) , 

2m0 dx 

Y - peJl.ATI1BI1CTCKI1H ¢aKTOp. 

/5/ 

CneKTP 3Heprl1i1 11 co6cTBeHHble ¢lYHK1.11111 3aAa411 /5/ c noTeH1.111a
JlOM /4/ Aa~Tc.A Bblpa~eH11.AM11: 

("n = tiwo (vn + ! ), 'I' 11 (x) = en D 11 [ y2a (x - Xo )] , x > 0; 
n n 

'1' 11 (x) = (-1)nc 0
11 

[-y2a(x+x 0 )], x <0; 
n n n 

w (yk lL O = -) lZ 
mo , a = 

(mow 0 ~ - ) 
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rAe D (~ - ~YHK~~R napa6on~4ecKoro ~~n~HApa. AnR He4eTH~x 
y v . 

cocTORH~~ vn"' Y2f +1 nony4aeM ypaaHeH~e AnR onpeAeneH~R v n : 

J<v~" (-ax 0 ) = 0, 
u+1 

AnR 4eTH~X COCTORH~H Yn"' Y:af HMeeM: 

aXQJ{y2f (-aXO) +2Y2~J{y2f-1(-aX0) ,Q, 

rAe J< v - 4>YHK~~R 3 PM~T a. 
KoHKpeTH~e pac4eT~ noKaawaa~T Han~4~e ABYX n~KOB, OTBe4a~

lii~X MOHOXPOMaT~4eCK~M COCTaBnR~UI~M Ha 4aCTOTaX 1iw 1 ~ 1iw2 , 
COOTBeTCTBY~UI~M nepeXOAaM Me>KAY 113KB~A~CTaHTHbiM~ 11 YPOBHRM~ Y AHa 
~ aepw~H~ RMW. Hanp~Mep, np~ KaHan~poaaH~~ noa~TPOHOB c 3Hep
r~ei1 E =1 f3B ~MeeM \iw1 - 3,59 M3B, iiw 2-2,30 M3B AnR K8r 
~ 'hw 1 - 3, 34 M3B, "tlw2 - 1 , 70 M3B AnR KCl. AnR 4aCTOT cnpaBeAn~ao 
COOTHOWeH~e 

w1 /w2 ;; 2-./8 1/8 2 , 

rAe 8 1• B 2 - aMnn~TYAW ycpeAHeHHbiX noTeH~~anoa nnocKOCTe.::t, 4TO 
AnR K8r cocTaBnReT - 1 , 63, a AnR KCl-1 , 90. Aanee, paccMOTP~M 
oco6eHHOCT~ ~any4eH~R no3~TPOHOB B A~anaaoHe 3Hepr~.:1 5~10 f3B, 
KaHan~pyeMbiX a Kp~cTanne Si BAOnb nnocKocT~ /1 , 1 , 0/. · · 

Baa~MOAeHCTB~e 4aCT~~w c nnocKOCTb~ KP~cTanna on~weM noTeH
~~anoM Monbepa B~Aa: 

'I'T ~--' n ,... -9 
3 

""' I In \ _ I 1""1 __ I_ ' 
v A \AJ = fwll LJ A c; up "'AJ'~,1 '"'j'~-'j' <>AV\-1-'j Af"AI• 

rAe 

a = ( 9rr 2) 113 z-113 
A 128 3<P ao • 

z3<P"' (Z213 + 1)312 
A • 

X- KOOPA~HaTa 4aCT~~W B nnoCKOCT~, nonepe4HOH KaHan~poaaH~~. 
OcTanbHWe oooaHa4eH~R cTaHAaPTH~ 17"91 . B pac4eTax MW Y4TeM 34>
lf>eKT np~CYTCTB~R COCeAHero KaHana /B03MOlKHOCTb TyHHen~pOBaH~R/ 
~ nonH~H noTeH~~an B3a~MOAeHCTB~R 4aCT~~~ C Kp~CTannoM npeA
CTaB~M B np~6n~>KeH~~ Tpex nnOCKOCTeH /o6~4HO paCCMaTp~Ba~T ABe/, 
BHe KaHanoa AB~>KeH~R 4aCT~~~ noTeH~~an nono>K~M paBHWM Hyn~. 
4~cneHH~e pac4eTbl co6cTeeHHbiX 3Ha4eH~.:1 t n ~ nonyaHan~T~4eCK~e 
Bblpa>KeH~R AIIR co6cTBeHHbiX 4>YHK~~.:1 '~'n (x) Bbi4~CnRn~cb cne~~anbHbiM 
6~cTpocxOARUI~MCR MeTOAOM 1121 . B A~nonbHOM np~6n~>KeH~~ ~HTeHc~a
HOCTb ~3ny4eH~R no3~TpOHa, naAa~ero nOA yrnoM 8 K nnoCKOCT~ 
Kp~cTanna, AaeTCR a~pa>KeH~eM: 

4 

2 
_d_W(8) 
dwdt 

!. P (8) I <'I' I X I 'I' ' >I 
21iw x 

ln,n'l n n n 
/6/ 

t} 

·.J 

X { 

"' 2 "" ... -M ,..t:--M 2 c 1 ~nw) -c 2~nw)nw , +C 3 ~nw , ) , n,n n,n 

0 • 

1iw G 1n,n' 

iiw rt In,n' 

k -m .a:.-M , = \11 ru , , n w , ) , 
n,n n,n n,n 

n- n' = ± 1 , ± 3 , ... , 
rAe P~ (8) - 3aceneHHOCTb ypoBHR n np~ aneTe 4aCT~~~ nOA yrnoM 
s 113•1 1 • B e~pa>KeH~~ AnR w ~n, Y4~Tbleanacb napaMeTp~4ecKaR 

"j" 

X 
.Y. 

3: 

I. 

3 

2 

1 

0 

1lllr ,!Hl11 

ji . 
.: 

tj .... ·· ! .. . . ' • • • • .. . "· 
20 40 60 80 Et = hw(MGB) 

PHc,l. CrreKTPaiTbHaH rrnoTHOCTb H3ny~eHHH arrepeg Ha 
egHHH~Y ITYTH, HcrrycKaeMaH IT03HTPOHOM C 3HeprHeH 
10 f3B rrpH rrnocKOCTHOM KaHarrHpoaaHHH B Si agonb 
rrnocKoCTH ti,I,O/. CrrnomHaH KPHBaH- TeopHH. 3Kcrre
pHMeHTaiTbHbJe TO~KH - gaHHbJe pa60Tbl 118/, 
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3as~c~MOCT~ MemAY npOADnbHWM ~ nonepe4HWM AB~meH~eM 171 . B oc
TanbHOM $opMyna /6/ ~MeeT cTaHAaPTHW~ B~A 11~. B swpameH~~ An~ 
Pn~) Y4~Twsanacb A~cnepc~~ ny4Ka OTHOC~TenbHO yrna aneTa a 
Kp~cTann 8. Pe3ynbTaTw TeopeT~4eCK~x pac4eToB ~ 3Kcnep~MeHTOB 
np~BeAeHw Ha p~c.1-3. Ha p~c.1 AaHo cpasHeH~e cneKTpanbH~x 
nnoTHOCTe~ ~3ny4eH~~ snepeA Ha eA~H~~e nyT~ TeopeT~4ecK~x pac-
4eTOB ~ 3Kcnep~MeHTa 1161 An~ 3Hepr~~ no3~TpoHa 10 f3B. Ha p~c.2, 
3 - a cpasHeH~~ c 3Kcnep~MeHTaM~ 1171 An~ 3Hepr~H no3~TPOHOB 

28 

-
~24 
~ a. 
~20 
J: 
X: 

~16 
0 
0 
c 
u 12 
..... 
Q) 
1-

~ 8 

4 

~t + 
~4~~~~t 

.. f(·.t~~ ... ~ ~ 
"J.. \ • y \ 
~ . t . \ • • • • • • "A o ~ ~·T ~. 

I \ J.. • • ~v: \ 
~ . ' v • • . . ... . . 

A y o o 

v • ' 
0 ~ •• •• \ . . 0 •• • 

~ \ 0 o , o 
o• 0 

• • 0 ,.oo \ 

0 • • , . 
• • 0 • ~ o. ~ 0~~ , I I I e I t ov I I 

10 20 30 40 50 60 70 Et"'hw(Me) 

PHc,2. To ~e, qTo Ha pHc.l, HOB cpaBHeHHH c 3Kcne
PHMeHTOM/17/ AnH no3HTPOHOB c 3HeprHefi 10 f3B, 

10 ~ 5 f3B. B pac4eTax BC~AY npeHe6peranocb BKnaAaM~ oT KorepeHT
Horo TOPM03Horo ~3ny4eHH~ ~ s~cw~x rapMOH~K. B cny4a~x 2,3 se
nH4HH~ n~KOB An~ TeopH~ H 3KcnepHMeHTa 6pan~cb DA~HaKOB~M~, noc
ne 4ero $opMa Kp~s~x ~ w~p~Ha n~KOB xopowo cornacos~san~cb c 3Kc
nep~MeHTanbH~MH AaHH~MH, B o6nacT~ 25 M3B Ha pHc.1 ~ 2 BMecTo /16/ 
Ha~n~AeHHoro a 3KcnepHMeHTe n~Ka Ha scex KP~B~X An~ cneKT-

6 

l 
16 

-;: 
J: 
Q) 
::s: 
§"12 
Q) 
J: 

X: 

J: 
1-
0 8 
0 ..s 
(.) 
J: 
Q) 

~ 4 :s: 

k. 
I ... . . . . 
f \ 
• . . : . . . 

f. . . . . 
fi 

0 . . . . . . . 
. . 
: 

~/ 
: 

~ .·· .·• 
~/ . • . • 0 

0 • • " 

~ ~ t t 
~ ~ ~ 
: : . . • . . . . . . . . 

0 r I I t • .... ,) e .. 

10 20 30 40 Ef"hw(MaB) 

PHc.3. To me, qTO H Ha pHc.l, HOB cpaBHeHHH c 3Kcne
PHMeHTOM1171 AnH TI03HTPOHOB C 3HeprHeH 5 f3B. 

panbHWX nnoTHOCTeH ~3ny4eHH~ no~sn~eTc~ T04Ka neper~6a. 
B o6nacT~ 3Hepr~H KaHan~pyeMWX no3~TPOHOB /5 f3B/ noATBepmAaeTc~ 
Han~4~e pe3KO BWAeneHHOrO n~Ka 1171 . 
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AAaM r. H AP· 
0 HeKOTOpb~ OC06eHHOCTHX KDrepeHTHOro H3nyqeHHH 
H pacnpOCTpaHeHHH qaCTH~ B KPHCTannax 

P17-82-868 

PaccMOTpeH npoQecc pacceHHHH BhlCOK03HepreTHqeCKHX qacTH~ 
Ha ~OHOHax npH HX KaHanHpOBaHHH qepe3 MOHOKPHCTann H llOKa3aHa 
ero BaJKHaH pOnb B 3TOM HBneHHH, IlpeACKa3bJBaiOTCH ABa llHKa B oc
HOBHOH MOAe H3nyqeHHH ll03HTpOHOB npH KaHanHpOBaHHH qepe3 6H
HapHble MOHOKpHCTannhl. IlpHBeAeHbl xapaKTepHCTHKH H3nyqeHHH llPH 
KaHanHpOBaHHH ll03HTPOHOB qepe3 KpeMHHH B AHana30He 5 +10 r3B. 

Pa6oTa BbiDOnHeHa B Ila6opaTOPHH TeopeT~ecKoH ~H3HKH OHHM. 

npenpHHT 06~eAHHeHHOro HHCTHTyTa AAePHWX HccneAOBaHHH. Ay6Ha 1982 

Adam Gh. et al. 
On Some Special Properties of Coherent Radiation 
and Particle Distribution in Crystals 

P17-82-868 

The scattering of the high energy particles channeled 
through crystals on the lattice phonons is reviewed and it 
is proved to play an important role at large penetration 
depths. Then the occurence of two distinct peaks is shown to 
be predicted by the theory for the radiation spectrum emitted 
by positrons channeled along special planes in binary crystals. 
Finally, free of fit parameters theoretical results are repor
ted for the spectral density of the radiation emitted in the 
forward direction by 5 GeV and 10 GeV positrons channeled 
along (110) planes in Si. A comparison with the recent experi
mental data of references 1181 and 1171 is performed. 

The investigation has been performed at the Laboratory of 
Theoretical Physics~ JINR. 
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