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HccneAOBaHHH peHTreHoBcKoro H Y-Hany4eHHH, Bo3HHKa~ero npH 
KaHanHpOBaHHH penHTHBHCTCKHX 3neKTpOHOB H n03HTPOHOB B KPHCTan
nax, npeACTaBnH~T 3Ha4HTenbH~H HHTepec H3-aa ero B~COKOH HHTeH
CHBHOCTH, MOHOXpOMaTH4HOCTH H HanpasneHHOCTH. 0TKP~Ba~~HeCH 
B03MOmHOCTH npaKTH4eCKOrO HCnOnb30BaHHH 3TOrO HOBOrO THna H3ny-
4eHHH, npeACKa3aHHOrO KyMaXOB~M Ill, CTHMynHposanH MHOr04HCneH
H~e TeopeTH4eCKHe H 3KCnepHMeHTanbH~e HCCneAOBaHHH npaKTH4eCKH 
BO BCeX KpynH~X na6opaTOPHHX /eM. o630Pbl 12"41 H npHBeAeHHY~ TaM 
6H6nHorpa$H~/. B OCHOBHOM HCcneAOBanOCb H3ny4eHHe n03HTpOHOB, 
KaHanHpOBaHH~X KPHCTannorpa$H4eCKHMH nnOCKOCTHMH, 4TO 06ycnoB
neHo B03MOmHOCTb~ AOCTaT04HO YAOBneTBOPHTenbHOrO OnHCaHHH B3aHMo
AeHCTBHH C nOMO~b~ rapMOHH4eCKOrO noTeH~Hana H, KaK cneACTBHe, 
B03MOmHOCTb~ nony4eHHH KOHe4HbiX peaynbTaTOB aHanHTH4eCKHMH Me
TOAaMH. O~eH04Hble pac4eTbl xapaKTepHCTHK Hany4eHHH AnH ocesoro 
KaHanHpOBaHHH 6blnH BblnOnHeHbl TOnbKO AnR MOAenbH~X noTeH~HanOB 
BHAa Alp HnH Bp2 IS,&( no3TOMY B 3THX pac4eTaX nHWb npH6nHaH

TenbHO Y4HTb1BanaCb 3aBHCHMOCTb noTeH~Hana OT paCCTORHHR AO 
KPHCTannorpa$H4eCKHX OCeH H He npHHHManacb BO BHHMaHHe ero 
aCHMMeTpHR. 

P~ruPT Tn~PKTnn~~ ~ xaoaKTeDHCTHK H3nV4eHHR 4aCTHU B KOHCTan
ne, OCHOBaH~biH Ha- MeTOAe 6HHapHb1X CTOnKHOBeHHH I?! HaneTa~eH 
4aCTH~bl C aTOMaMH KPHCTanna, He3Q$eKTHBeH npH BbiCOKHX 3HeprHRX 
H 6onbwHx Ton~HHax, TaK KaK HenoMepHo pacTeT speMR pac4eTa. 

6onee npHeMneMbiM RBnReTCR MeTOAt paapa6oTaHH~H B/S/ Ha oc
HOBe 4HCneHHOro peweHHR ypaBHeHHH ABHmeHHR B YCPeAHeHHOM BAOnb 
HanpasneHHR ABHmeHHR noTeH4Hane KPHCTannorpa$H4ecKHX OCeH. 

C nOMO~b~ npo~eAYPbl, Hcnonb30BaHHOH 3nnnTOHOM H AP·/g/' Mom
HO pacc4HTaTb peanbHoe ycpeAHeHHoe noTeH4HanbHoe none oceH KpH
CTanna C Y4eTOM TennOBbiX Kone6aHHH aTOMOB, a TaKme HaHTH H3 
YPaBHeHHR nyacCOHa COOTBeTCTBY~Y~ 3neKTpOHHY~ nnoTHOCTb B Kam
AOH T04Ke KPHCTanna, 3HaHHe KOTOPOH He06XOAHMO AnR y4eTa MHoro
KPaTHOrO pacceRHHR. rpa$HK noTeH4HanbHOro nonR AnR OCH <111> 
KPHCTanna KpeMHHR, paCC4HTaHHbiH C HCnOnb30BaHHeM 3KpaHHPOBKH, 
npeAnomeHHOH AoHneM H TepHepoM/lO~noKaaaH Ha pHc.1. 

CHcTeMa ypaaHeHHH, onHCbiBa~Hx ABHmeHHe H paAHa4HOHHble noTepH 
3HeprHH ynbTpapenRTHBHCTCKOH 4aCTH4bl /HCnOnb3yeTCR penRTHBHCT
CKaR cHcTeMa eAHHH~ 1\ = m 8 = c = 1 I, HMeeT cneAY~HH BHA: 

2-+ "' -+ 
E 2 .!!:..e_ =- v U(p)' 

dt 2 

~ = (l- .!.[E-2 
dt 2 

+ (~)2]1, 
dt 
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/1/ 
3AeCb E- 3Hepr~~ 4aCT~~~. u~~- ycpeAHeHHa~ BAOnb HanpaeneH~~ 
AB~meH~~ no~eH~~anbHa~ 3Hepr~~ B3a~MOAeHCTB~~ 4aCT~~~ c noneM 
Kp~cTanna, p = {x, y}, z - nonepe4H~e ~ npoAonbHa~ KOOPA~HaT~ 
4aCT~~~, a - nOCTO~HHa~ TOHKOH CTPYKTyp~. 

PHc.I. 3KsHnoTeHQHanbHNe nu
HHH nOnH KpHCTannOrpa~Hqe

CKHX oceii < I I I> KpeMHHH, 
YCP6AH6HHOro BAOnb Hanpasne
HHH AB~6HHH TI03HTPOHOB, 

~n~ Ka*AOH 4aCT~~~ 3aAa~TC~. 
Ha4anbH~e ycnoe~~ a B~Ae 

E(O) = E 0 , z(O) = 0, 
. . .. ... 
p(O) =Po. 

12/ 

0TMeT~M, 4TO 3aAaH~e Ha4anb
H~X ycnoB~H B COOTBeTCTBy~eM 
B~Ae no3aon~eT npocT~M cnoco6oM 
y4eCTb KOHKpeTH~e 3KCnep~MeH
TanbH~e ycnoa~R Ha6opa cTaT~CT~
K~. B 3Kcnep~MeHTe 11Kp~cTann11 /11/ 

c noM~b~ APeH~oa~x KaMep onpe
Aen~n~cb n~Wb yrn~ BXOAa no3~T
poHoa e+ ~ 3neKTpOHOB e- OTHOC~
TenbHO Kp~cTannorpa~~4ecKOH oc~ 
c nocneAY~~M OT6opoM co6~T~H 
B 3aAaHHOH yrnoBOH o6nacT~. no3-
TnMy Hr:.u;:~n~o..w~a llnn!"'."!IA~~T~ "f!!rJ) 

pa3~rp~aanacb no paaHo8epo~THOMy pacnpeAeneH~~. cooT8eTCT8y~
~e~y cny4aHHOH T04Ke naAeH~~ 4acT~~~ Ha nepeAH~~ rpaHb Kp~cTanna, 
a ~(0) - no peanbHOMY yrno8oMy pacnpeAeneH~~ naAa~~x 4acT~~ 
TaKme c nocneAY~~M oT6opoM 8 3aAa8aeMoH yrno8oH o6nacT~ ~ y4e
TOM yrno8oro pa3peweH~~ ycTaH08K~. 

C~CTeMa ypa8HeH~H /1/ C Ha4anbH~M~ ycn08HRM~ /2/ 4~cneHHO 
~HTerp~po8anacb nocneA08aTenbHO Ha He6onbw~x y4aCTKax TpaeKTo
P~~ ~. nocne Ka~oro wara npo~380A~nc~ po3~rp~w, c noM~b~ Ko
Toporo Y4~T~8anocb MHoroKpaTHoe pacce~H~e. 

MHoroKpaTHoe pacce~H~e KaHan~po8aHH~x 3neKTpoHo8 ~ no3~Tpo
Ho8 ~8n~eTc~ 8amH~M ~aKTopoM, onpeAen~~~M A~HaM~KY noToKa 4ac
T~~ 8 KaHane, 8 TOM 4~cne AeKaHan~po8aH~e ~ peKaHan~po8aH~e /3a
X8aT HeKaHan~po8aHHOH 4acT~~~ 8 npo~ecc KaHan~po8aH~~/. Ero 
Y4eT OC06eHHO aKTyaneH An~ KP~CTann08 6onbWOH TO~~H~. np~4~HOH 
MHoroKpaTHoro pacce~H~~ e+ ~ e- 9 ~AeanbH~x Kp~cTannax ~8n~eTc~ 
pacce~H~e Ha Tennoe~x Kone6aH~~x aToMo8 ~ Ha 3neKTPOHax KP~CTan
na. 

Y4eT pacce~H~~ 3a C4eT Tennoa~x Kone6aH~H ocy~eCT8n~nc~ c no
M~b~ MeToAa, npeAnomeHHoro 8 pa6oTe K~Tara8~ ~ O~yK~/12~ Oc
HO~HOH 8~BOA 3TOH pa60T~ CBOA~TC~ K TOMy, 4TO cpeAHeK8aApaT~4-
H~~ yron pacce~H~~ <~8 2 > 112 Ha Tenno8~x Kone6aH~Rx aTOM08 a~pa
maeTc~ 4epe3 COOTBeTCT8y~y~ Ben~4~Hy An~ aMO~HOrO Tena <~82>1/2 

A 
2 

/ 

~ 8epo~THOCTb P(r) oTKnoHeH~~ aToMa oT ero nonomeH~~ pa8Hoaec~~ 
OTHOC~TenbHO ~en04K~: 

<~8 2> 112 = <~8 2>!:'2 P(r), 

P(r) = (~) 2 exp[-(-r-)2 ], 
/3/ 

u.l.. u.l. 
rAe r 0 - paA~YC KaHana, u.l. - cpeAHeK8aApaT~4Ha~ aMnn~TYAa no
nepe4H~x Tenno8~X Kone6aH~H aTOM08. ~opMyna An~ pac4eTa MHoro
KpaTHoro pacceRH~R 8 aMo~HOM Tene xopowo ~38ecTHa 1 1SI: 

~9 2>112 .. 20 M38/c J~ [ 1 + .!..lg(~)]. 
. A P/3 ·Lp~. 9 Lp~. 

/4/ 

3AeCb Lp~.- paA~a~~OHHaR An~Ha, P , f3 - ~Mnynbc ~ CKOPOCTb 4ac
T~~~. 

CpeAHeK8aApaT~4H~H yron MHoroKpaTHoro pacceRH~R 4acT~~~ Ha 
6- C8R3aH C noTepRM~ 3Hepr~~ Ha ~OH~3a~~~ COOTHOWeH~eM 

<d82 >112 .. .!_ mc
2 ~E, /51 

e 2 E2 
__ 1/2 Y4~T~8aeT AOn~ noTepb 3Hepr~~ np~ 6n~3K~x cTonKHo8eH~~x. 
~E, nponop~~OHanbHa~ peanbHOH nnOTHOCT~ 3neKTPOH08, paCC4~T~-
8anacb no ~opMyne 6eTe-6noxa c y4eToM pacceRH~R e- Ha e- c no
MO~b~ ~opMyn~ Mennepa, a e+ Ha e- - c noMo~b~ ~opMyn~ 6a6a, 
a TaKme C V4eTOM 3mmeKTa nnOTHOCT~: 

@.= 21Ta 2n(r) (E + 1) [ ln E 2(E + 2) + f ± - 8], /6/ 
~ (E + 2) 2 21 2 

r- 1 1 E f 2E + 1 ln2. 171 +-(-
(E + 1)2 8 E + 1 (E + 1) 2 

f + .. 2 ln2 - E{E + 2) [ 23 + _!1_ + 10 + 4 ). /8/ 
12(E + 1) 2 E + 2 (E + 2) 2 (E + 2) 8 

3AeCb n(r) - peanbHaR nnOTHOCTb 3neKTPOH08 8 KaHane, HaHAeHHaR 
c noM~b~ ypa8HeH~~ nyaccoHa, I - ~OH~3a~~OHH~H noTeH~~an KpeM
H~~. (-, f+- nonpa8K~, C8R3aHH~e C ~CnOnb308aH~eM ~OPMYn Mennepa 
~n~ 6a6a, S - nonpa8Ka Ha 3~eKT nnoTHOCT~. · 

~~ KaHan~po8aHH~x 4acT~~ ocHoBHY~ ponb ~rpaeT pacce~H~e Ha 
3neKTPOHax KaHana, OAHaKo, ecn~ 4aCT~~a nonaAaeT 8 o6nacTb 86n~-
3~ ~eno4K~ aToMoe, MHOroKpaTHoe pacceRH~e 3a C4eT Tenno8~X KO
ne6aH~H MOmeT Ha HeCKOnbKO nOPRAK08 npeB~WaTb pacceRH~e Ha 3neKT
POHaX. 

Ecn~ paA~YC-8eKTOP r(t) 3apRmeHHOH 4aCT~~~ MeH~eTCR 80 8pe
MeH~ 3aAaHH~M 06pa30M, TO 3Hepr~R dW, ~3ny4eHHaR 8 3neMeHT 
TenecHoro yrna dfi 8 ~HTep8ane 3Hepr~~ ~OTOH08 OT E Y AO EY + dEy• 
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/9/ 

An~ ynbTpapen~THBHCTCKo~ 4aCTH~~ Hany4eHHe HanpaeneHo peaKo 
BnepeA, n03TOMy eAHHH4H~~ BeKTOp n B HanpaeneHHH H3ny4eHH~ 
MO>KHo aanHcaTb a BHAe fi=lfJcos¢, fJsin¢, 1- 82;21. TaK KaK fJ«l 
H V x , V y << VZ • TO n X t(t)"' V J.- nJ. /c T04HOC:,Tbl0 AO 4neHOB, 
~HHe~HbiX no Man~M eenH4HHaM/. 3AeCb eeeAeHbl nJ. = I fJ cos¢, (J sin¢, 01, 
VJ. =(Vx,Vy ,01. npoHHTerpHpOBaB HHTerpan OAHH pa3 no 4aCT~M 
H npoH3BeA~ aaMeHy nepeMeHH~x z = vzt,nony4HM 

f 
f f( z) e 1 K < z > dz 1 2 , dw a I 

dEy d{l = 417 2 /10/ 
0 

f(z) /11/ 
uvJ. -nJ.>

2
+ E-2 1 [(vJ. -iiJ.> 2 +E-2 J2 

Ey 2 z -2 2 2 -+ 
"'2[z8 +f(E +Vx+v

1
)dz'-2npJ, 

0 

K (z) 
/12/ 

P , aJ. - PaAHyc-eeKTOp H YCKOpeHHe 4aCTH~bl B nonepe4HO~ nnOCKo
CTH. npeAen~ HHTerpHpOBaHH~ B /9/ 3aMeHeH~ Ha HHTerpHpOBaHHe 
no KPHCTanny, TaK KaK BHe KPHCTanna YCKOpeHHe aJ. paBHO Hynto. 

An~ yeenH4eHH~ cKopocTH C4eTa cneKTPanbHo-vrnoea~ nnoTHOCTb 
HaXOAHnacb no cneAYto~e~ npo~eAype. HHTerpan a /9/ aaMeH~nc~ 
HHTerpanbHO~ CyMMO~ no OTAenbH~M Y4aCTKaM TpaeKTOPHH 2d, Ha 
KOTOP~X npOBOAHnOCb 4HCneHHOe HHTerpHpOBaHHe CHCTeM~ ypaBHeHH~ 
/1/. TaK KaK BenH4HH~ 2d MHOrO MeHbWe nepHOAa TpaeKTOPHH, TO 
CKOPOCTb H YCKOpeHHe C4HTanHCb Ha 3TOM y4aCTKe nOCTO~HH~MH 
H onpeAen~nHcb a era cepeAHHe. B 3To~ >Ke T04Ke onpeAen~nHcb 
H ocTanbHble eenH4HHbl, Heo6XOAHM~e An~ pac4eTa cneKTpanbHo-yrno
eo~ nnoTHOCTH Hany4eHH~. Heo6xoAHMO npoeecTH HHTerpHpoeaHHe 
eiK(z) aHanHTH4eCKH, TaK KaK 3TO 6~CTPOOC~HnnHpy~a~ ~YHK~H~ 

Aa>Ke Ha Y4aCTKe 2d. no3TOMY 

f 
f f(z) e 1 

K (z)dz 
0 

/13/ 

Bocnonb30BaBWHCb TeM >Ke npeAnOnO>KeHHeM 0 nOCTO~HCTBe CKOPOCTH 
Ha Y4aCTKe 2d, eenH4HHy IC(Z) MOlKHO 3aMeHHTb Ha 

/14/ 

/KOHCTaHT~ f/J(z 1) H x(z
1
) nerKO nony4HTb H3 /12// H aHanHTH4eCKH 

npoHHTerpHpoeaTb /13/: 

fr(z)eiK(z)dz ~ f(zi) 2sin[x~d] 8I[f/J(z 1 >+x<z 1 )d] 
4
o I= 1 X (z i) 

/15/ 

0 
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PHc.2. Koop~HHaTHhle pacnpe~e
neHHH 3neKTPOHOB H ll03HTpOHOB 

Ha BhlXO~e H3 KPHCTanna.l -
o6nacTb n~eHHH e- H e+ Ha 
KPHCTann. 

PHc.3. YrnoBhle oacnoeneneHHH 

3neKTpOHOB H ll03HTPOHOB Ha 
BhlXO~e H3 KpHCTanna. 

An~ pac4eTa cneKTpanbHO~ nnoTHOCTH H3ny4eHH~ Ha~AeHHa~ 
cneKTpanbHo-yrnoea~ nnoTHOCTb /10/ 4HcneHHo HHTerpHpoeanacb no 
yrny H3ny4eHH~ ~OTOHOB (J H AenHnaCb Ha TOn~HHY KPHCTanna f. 

Ha pHc.2 H 3 noKaaaH~ CMOAenHpoeaHH~e KOOPAHHaTH~e H yrnoe~e 
pacnpeAeneHH~ 3neKTPOHOB H n03HTpOHOB C 3HeprHe~ 10 r3B, npo
WeAWHX 4epe3 KpHCTann, An~ KOHKpeTH~X 3KCnepHMeHTanbH~X ycno
BH~/lO~KoopAHHaTH~e pacnpeAeneHH~ noKa3~BatoT, 4TO nHWb Mana~ 
4aCTb e- H e+ ocTaeTc~ a npeAenax Ha4anbHO~ 3neMeHTapHo~ ~4e~
KH nocne npOXO>KAeHH~ KPHCTanna. 3TO CB~3aHO KaK C TeM, 4TO nHWb 
He6onbwa~ 4aCTb e- aaxeaT~eaeTc~ a pe>KHM ce~aaHHoro c onpeAe
neHHO~ OCbiO ABH>KeHH~ /TO eCTb HMetoT TaK Ha3~BaeM~e P03eTOHH~e 
TpaeKTOPHH/, e~e MeHbWa~ 4aCTb e+ 3aXBaT~BaeTC~ B pe>KHM rHnep-· 
KaHanHpoeaHH~, TaK H c AeKaHanHpoeaHHeM H3-3a MHoroKpaTHoro 
pacce~HH~. RcHo, 4TO An~ KoppeKTHoro pac4eTa xapaKTepHCTHK Ha
ny4eHH~ He06XOAHMO AOCTaT04HO T04HOe onpeAeneHHe XapaKTepHCTHK 
peanbH~x TpaeKTOPH~ e H e+ a peanbHOM none KPHCTanna c no
cneAY~HM ycpeAHeHHeM no Ha4anbH~M ycnoeH~M. 
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N e-

PHc.4. CneKTpanbHoe pacnpeAeneHHe 
noTeph 3HeprHH Ha HsnyqeHHe AnH 
3neKTpOHOB H ll03HTPOHOB C 3Hep
rHeH 10 rsB. 

40 

e "60 MKPAA 
Si <111> 
40MKM PHc.S. CneKTpanbHaH nnoTHOCTh 

H3nyqeHHH 3neKTPOHOB AnH pa3nHq
HhiX yrnoB y -KBaHTOB OTHOCHTenh- . 
HO HanpaaneHHH OCH, 

20 

N 

30 

20 

10 

0 

e• 
9"80 MKPAA, 
Si <111> 
113 MKM 

50 100 150 
~E (M3B) 

~ 

4 2.4 
"' :r' 

9. 2.0 

0.8 

0 500 1000 1500 2000 
Ey(M318) 

Yrnos~e n~cnneneneH~A no~KT~~ecK~ coenana~T c 3KcneoHMeH
TallbHbiMH, 4TO C·B~AeTellbCTByeT 0 npaBHilbHOCTH /C T04HOCTbiO H3Me
peHHR yrllOB/ y4eTa MHOrOKpaTHOrO pacceRHHR, no $OpMylle 3TH pac
npeAelleHHR OTI1H4aiOTCR OT HOpMallbHOrO, TaK KaK HMeiOT 6o11ee nnoc
KYIO eepWHHy, 

Ha pHc.4 npeAcTaeneHbl cneKTPallbHble pacnpeAelleHHR noTepb 3Hep
rHH Ha H311y4eHHe, nolly4eHHble C nOM~biO HHTerpHpOBaHHR TpeTbero 
ypaeHeHHR cHcTeMbl /1/. BHAHO, 4TO e ycnoBHRX oceeoro KaHallHpo
eaHHR n03HTPOHbl TepRIOT Ha H311y4eHHe ropa3AO MeHbWYIO 3HeprHIO, 
4eM 311eKTpOHbl, 3TO CBR3aHO C TeM, 4TO no3HTPOHbl H3-3a OTTallKH
BaHHR B cpeAHeM ropa3AO 60I1bWe epeMeHH npOBOART BAallH OT KpH
CTa11110rpa$H4eCKHX oce~ - B o611aCTH, rAe rpaAHeHT nOilR MeHbWe. 
3THM 06DRCHReTCR H 6o11ee CI1a6oe MHOrOKpaTHOe pacceRHHe KaHallH

poeaHHbiX OCbiO n03HTPOHOB. 
Ha pHc.5 npeAcTaeneHa cneKTpallbHa~ nnoTHOCTb H311y4eHHR, 

yMHO~eHHaR Ha 311eMeHT TelleCHOro yrna 2"8d8, AllR pa311H4Hb1X 
yrllOB H311y4eHHR $OTOHOB. 3TOT pHCYHOK HlllliOCTpHpyeT BKilaAbl B 
cneKTpallbHYIO nllOTHOCTb H311Y4eHHR AI1R paa11H4HbiX 3HeprH~ H yrnoe 
y-KBaHTOB OTHOCHTellbHO HanpaBileHHR OCH. Ha PHC.6 H 7 npeACTaB
IleHa cneKTPallbHaR nllOTHOCTb H311y4eHHR AllR e- H e+,KaHallHPOBaH
HbiX B KpHCTalllle KpeMHHR. npH pac4eTe Y4HTb1BallOCb yrllOBOe paa
peweHHe ycTaHOBKH c noMO~biO AOnOilHHTellbHoro poablrpblwa no Hop
MallbHOMY pacnpeAelleHHIO c u = 10 MKPaA. PHc.6 H 7 HI11110CTPHPYIOT 
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2 

0 500 

e-
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1000 1500 2000 
Ev (MaBl 

PHc.6. CneKTpanbHaH nnoTHOCTh 
H9nyqeHHH 3neKTpOHOB C 3HeprHeH 
10 rsB. illTpHXOBaH nHHHH - pesynh
TaT~ pacqeTa, npOBeAeHHoro c no
MO~ID MOAenHpoBaHHH. WTpHx
nyHKTHpHaH - ypoBeHb H9nyqeHHH 
B aniDMHHHeBOH MHmeHH 3KBHBaneHT
HOH TO~~. 

PHc.7. CneKTpanhHaH nnoTHOCTh 
H9nyqeHHH ll09HTPOHOB C 3HeprHeH 
10 r3B. 0603HaqeHHH - KaK Ha 
PHC.6. 
~ 

AOCTaT04HO xopowee cornacHe 3KcnepHMeHTallbHblx111/ H pac4eTHbiX 
AaHHbiX KaK no $opMe KPHBOH, TaK H no a6coniOTHOH HopMHPOBKe. MaK
CHMYM cneKTpallbHOH nllOTHOCTH H311y4eHHR 311eKTPOHOB /pHC.6/ Ile*HT 
B 0611aCTH 3HeprHH y-KeaHTOB 100-200 M3B H no Be11H4HHe npHMep
HO B 70 pa3 npeBOCXOAHT cneKTpallbHYIO nllOTHOC!b B aMOp$HOM Telle. 
B TO *e epeMR MaKCHMYM cneKTPallbHOH nllOTHOCTH H311y4eHHR noaHTpo
HOB /pHc.7/ IlHWb B 30 paa npeBbiWaeT cneKTpallbHYIO nllOTHOCTb 
B aMOP$HOM Tene H Ile*HT B o6naCTH 50-150 M3B. npeACTa811eHHble 
KPH8ble ycpeAHeHbl no TpaeKTOPHRM npH611H3HTellbHO 500 311eKTPOHOB 
H n03HTPOHOB. 

TaKHM o6paaoM, noKaaaHo, 4TO c noM~biO 4HCI1eHHoro HaXO*AeHHR 
TpaeKTOPHH A8H*eHHR e- H e+ 8 peallbHOM none KpHCTanna YAaeTCR 
cpa8HHTellbHO npOCTO nOI1Y4HTb xapaKTepHCTHKH H311Y4eHHR KaHa11H
po8aHHbiX OCbiO 4aCTH~. npH 3TOM ecTeCTBeHHbiM o6pa30M Y4HTbl8aiOT
CR MHOrOKpaTHOe pacceRHHe Ha Tenll08biX KOI1e6aHHRX aTOM08 H 311eKT
poHaX KPHCTalllla, ycpeAHeHHe no Ha4allbHbiM YCI108HRM naAeHHR 311eKT
POH08 H n03HTPOH08 Ha KPHCTa1111, a TaK~e KOHKpeTHble YCI108HR no
CTaH08KH H npo8eAeHHR 3KcnepHMeHTa. CKopocTb pac4eTa TpaeKTOPHH 
H xapaKTepHCTHK H311y4eHHR COCTa811ftlla npH611H3HTellbHO 5 MKM/C Ha 
3BM CDC-6500, 4TO AOCTaT04HO npHeMileMO Aa~e 8 Clly4ae KPHCTa111108 
6ollbWOH TO~HHbl. AocTaTo4HO xopowee cornacHe pac4eTo8 c 3KcnepH-
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MeHTanbH~M~ AaHH~M~ CB~AeTenbCTByeT 0 npae~nbHOCT~ nOCTaHOBK~ 
3aAa4~ ~ np~MeHeHH~X np~6n~*eH~RX. 

B 3 aKn~4eH~e aeTop e~pa*aeT rny6oKy~ 6naroAaPHOCTb M.A.Ky-
Maxoey ~ 3.H.U~raHoey 3a noAAeP*KY, H.K.~eearo, B.~.rne6oey 
~ B.B.ronoe~3H~HY 3a MHoro4~cneHH~e AeTanbH~e o6CY*AeH~R ~ npe
AOCTaeneH~e nporpaMM~ AnR pac4eTa noTeH~~anbHoro nonR ~ 3neKT
poHHO~ nnOTHOCT~ B Kp~CTanne KpeMH~R. 
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3MMMH H.M. 
HoAenMpoaaHMe npo~eccoa npoxQMAeHMA 
M MaMy~eHMA penftTMBMCTCKMX 3neKTPOH08 M n03MTpoH08 
npM OCeBOM KaH&nMpo&aHMM 8 KPMCTannaX 

1-83-729 

C n~~m ~McneHHOrO peDeHMA ypaaHeHMK ABM*eHMA 3neKTPOH08 M M08MT• 
POHOB 8 YCPeAHeHHOM 8 HanpaaneHMM OCeK <111> noTeH~Mane KPMCTanna KPeMHMA 
npoaeAeHO MQA8nMPo8aHMe npo~eCCOB ABM*8HMA M M3nY~HMA KaH&nMpo&aHHWX 
aneKTPOHOB M n03MTpoHOB C ~en~m CpaBHeHMA C 3KCnepMMeHTan~HWMM AaHHWMM.00Ka 
aaHO,~TO KaHanMpoaaHH ... OC~m 3neKTpoHW T8PAIOT Ha M3ny~eHMe ropa3AO «Son~IIIYIO 
3HeprMJO,~eM M08MTpoHW.HaKCMM&n~HaA CneKTP&n~HaA nMOTHOCT~ Man~eHMA aneKTpo· 
HOB npMM8PHO 8 70 paa npe&OCXQAMT ypoaeH~ M3ny~eHMA 8 aMOP$HOK HM.eHM,AnA 
noaMTpoHOa npeawueHMe AOCTMraeT 30 paa. OpeACTatneHW xapaKTepHWe pacnpeAe
neHMA KOOPAMHaT M yrnoa BWXQAa 3neKTpoH08 M M03MTP0H08 M3 KPMCTanMOB. 

Pa6oTa awnonHeHa a fla6opaTOPMM awcoKMX 3HeprMK OM~M. 

Zimln N. l . 
Simulation of Motion and Radiation Processes 
of Relativistic Electrons and Pos lt;rons for Axis 
Channeling In Crystals 

1-83-729 

Monte Carlo simulation has been carried out for processes of motion 
and radiation of channeled electrons and posltrons. -The orientation <111> 
axis of silicon crystal Is used for the experimental data comparison. 
It Is shown that channeled electrons have a more Intensive radiation 
energy loss than positrons due to channeling. The maximum of spectral 
density Is approximately 70 times more Intense than ordinary bremsstrah
lung for electrons and 30 times for positrons . The coordinate and angular 
distributions for electrons and positrons after passing through the crys
tals are presented. 

The Investigation has been performed at the Laboratory of High 
Energies, JINR. 
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