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AHHOTilUHSI 

B cTaTbe Knacc H4 8CK H paccMaTpH saeTcSJ aneKTpoMarHHTHOe saaHMoaoAcTBHe 

OCUHnnSJTOpOB 9TOrO >Ke T Hna, COC TaBnSI fOUl HX KpHCTann KOH e'I H biX p83Mepos. 8 bi 

B ea&H bl 06utHe cpopMynbi DTtSI nonSJ H3ny'I8HHSI, HM8HHO , anSI COOHT8HHOrO H3ny•I8HHSI 

H .anH paCC8HHHSI . n o K838H0 1 'ITO an H 60nb W RX KpHCT&nnOB B 60nbW HH CTB8 H&npas

neHHft H86niO.a8HKH npH COOHT8HHOM H3ny'I8H HH H8K OTOporo OCUKnnHTOpa HCOYCK&eT

CH 3 H8'1 RT8n bHO YutHp8H H8H n H HHH I B Cp8 BH8HHH C nHHK8A H30nKpOB8HHOr O OCUKnnst 

TOpa / . AHanorH'IHO npK paccestH IIK Ra 6onbWOM KpHcTanne so3HHKaeT Hany'leHJi e no.a 

6psrroBCKKMH yrn&Mif, npK'IeM pacceRHH&H nHHHH coxpaHReT cpopMy naaa10weR. 
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1 . B e e JJ. e H u e 

..Je ACTB H e OCU Hli i H I T OpO B , O K py>h810lll H '< H my'ISIOII lHH OCUHllliSITOp Tor o )!<e TH-

/ 1 I 
na , H8 C BOI! CT B8 HCnycKaeM O H liHHHH O blli O IICClle 'l0B8 H O B pa60T8X LlHK8 H <l>aw-

/ 2 / 
K8 , ABTO pbl HMeli H B BH.OY MHKpOBOliKO BOe HOJiy 'leKHe MOli CKYliS!pK biX crycTKO B, 

K Or.a a p8CCTOSIHH e M e>J<.a y M01J e KyJ18MH 3 H8'1HT e Ji b HO M C H bWC }lliHK b l OOJ1H b l , 8 T a 

KOM Clly'lae B 03HHK8eT 6 0JibWOe y wRpe HH e 11111111)'1 1 11 pOnOpUH O H 8 Ji b HOe 'IHCJ1Y OC U HJinSI-

Topoe e cry c TKe . 

0 5 paTHbll\ Cl1Y ' I8H 1 KOr.aa .UJII1H8 BOilHbl A M e ll b ill 9 p aCC T O SIHIHI M e >K .ay 113 1ly'laTe

/ 3 / 
liSIM H Q. , HCC119LIOB8JI H no.arope U KK H K PoAOCH ; OII H paCCM OT pe.'l K CliY '-HlA .aey x 

O C UKll.'lSIT O p O B /.a eyxaTOMHYIO M Oil e K yny / K J\.f!HH II YIO ll i1 H C HHY10 u enO'IKy . H e n e H K SI B Ta -

KHX CK C T 9 M8X 1 nO- BHLI HMOMy , CB SI38H b l C H:JJIY'IE' IIHC M S T OMH biX SJ .aep , H8XO.ORW11XCR 

e K p HC T a nne npH ycnoeKSJX Ha6n tO,neHRSI a cpcjlc K T a M ikc6a yapa . H anH'IHe nH HeA HoA 

uenO'IKH SJ.aep Bbl3biB8e T 38 B HCSI WHe OT H8 0 p 88Jte ln!SI H8 0 lllO.OeH HSI C.O BK r 11 yw Hpe HH e 

liHKH K 0 0 pSi .OK8 ( A/a. ) f;~ , r.ae d~·£ - wupH Ha n H H KI1 »~On KpoeaHHoro H.apa . T onb-

K O B HeKO T Opbi X H a n paene HHSI X CLI BHr LlOC THraeT 3 H 8'1 KT CllbHOfl Oeli K 'IKH bl , 

131 
Pa c npoc Tpa H e HKe MeTo.a a , KcnOllb30B8 K HOro e pa6 oTe , Ha T p e XM CpH bre K p H c T a n -

llbl np HBOLI HT K ycn O>K K e K K SIM , KOTOp ble 3 8Tpy !1 HSI 10T .0 8llbHCHW ee p83 BKTHe T eOpKK , 

n 03T O M Y ll elleCOOOp83 Hee IIOC T Y08Tb H CCI< OllbK O 113 M CI! e llll b i M ny T eM . 

B a T o A cTaTbe paccMoTp HM npocTytO KY O H'-r ec l< ylO powcTKY , y a nbi KOTopoA Ka-

.... .... 
XO Ll SITCSI B TO'IK8X J£.. = a s , r ,'l e 0. - nOCTO SIHH8SI pC U! CTKH H KOMOOH e HTb l BC K-

' 
T Op a S -u e n bre 'I 11c na . B ee y 3noe b r e T O 'li< H 38HS!T b l T O>K .LlGC T BCHHbiM H .Ll K OOliSIMI11 

I<OTOpble npenCT8BHM B BH.Oe KOlleOll IO U\11XC SI ' l8CT HU 3 3pSI H8 H M8CCbl /4-• 
EcnH Obi .a HnOllb 6bm e npocTpaHCTBe O.LdiH , T o n ocn e eoa 6y >KL!I?HHSI o u HcnycKan U bi 

li H HR IO 'l aCTOTbl .fl. H W HpHHbl f 1- f'.t • 3 necb g'.t : (.2./J) ( / '/rc ) ( fl../c / -

napu H8JibH8SI UJ RpHH8, OOyCJIOBlleHH8 SI 38T y X811 H e M BCJle!lCT BHe H3Jly 'I G HHS! 1 H /'" -

n a pU R8llbH8S! W Hp H H8, CB SI38HH8SI C y XO!lOM 3 HeprHH OCUK liJlRTOpa n O n p y rHM K8H8-

li8M . B n.anbKeA we:-~ npe..an onaraeT C SI , 'ITO e peMst npoxo>K 11GHIHI c e e T a '! e p e .:l K p H c 

Tan n 3 H 8'1HT9J1bH O MeK b W e Bpe:-t e HR >K H3H II -1/r~ H 1/r . 

2, Y' pa BH eHH SI !l BH >KeHH SI 

M O M e HT ..aHnOnSI a TO 'IKe U e r o Cfl9K Tp8llb H YIO 8 Mrili HTy.ay 0003H8'1HM 'I a -
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pe3 fs(t) II h (W )1 COOT8eTCT86HHO • .£lHnOnb fj 
.. 

8030Y>K.£l8eT 8 TO'fKe ,It aneK-

TpH'feCKOe none , KOTOpOe npe.£lCT88HM B BH!le cynepn03HURH nnOCKRX 80nH: 

i r;; ;t,t ) .. (2:> ~ ["'*' J4J ~ r~ 4J ) [ r 'kf;r4J>) 1 -{ z) Ltt(" >] .e ;i.r.t _;; > -L _,i.Jt. Ill 

3ana3.£lbi8810W8S! cPYHKUHS! rpHHtl G • G. ~- G"" onpeaeneHa ¢opMynaMH 

cp 
Go ., 4i {'- -(w/c.)L 

G
4 

= 4 ; z.~ ~j'YI-W ~ ( 1/-{w/fd) /2/ 

nycTb H8'f8nO CHCT6M bl OTC'f6T8 H8XO.£l HTCSI 8HyTpH KpHCTanna . B .£lOCT8TO'fHO y a a-
~ 

neHHOA TO'fKe R. none OT 8cero KpRcTanna HMeeT 8H.£l nnocKoA 80nHbt, pac-

npocTp8HSIIOW6ACSI 8 Hanp88n6HHH 

neHa ¢opMynoA: 

... .. 
71 . .. K.l R. AMnnHTY !18 aToro nonS! o n p e ae· 

... -4 - .. E ( R.)c.>) .. - _. .... -+ ~ 

j_ k x (k. x P(l.,w)) 
R • o 

0 

ilc R -e •. • 
/3/ 

... 
B KOTOpoA ( • .;i w/ c 

0 • 
H 

Pf(w) 
. .. ... 

-• .1. .t .. - L. ~~(4J) ..e . • 
- r$ 

)(., · f Jr:., R." f tU S. ;. 
/4/ 

' 
nonH8SI R3ny'f8eM&S! &HeprHSI , onpeaeneHHSS! H3 .... 
8eK TOpa noAHTHHra s t IlpHHHMaeT BH!l 

10 

w'NJ • {if;,.> [dw Ir-:.. ,w) 151 

0 

B aToA ¢opMyne df~.> - aneMeHT TenecHoro yrna, H 

J(~,w) c ( w ~ 
J, ; ' c) 

.... -
~ ·~· 161 

npeacTaanSieT yrnoay10 R cneKTpanbHYJO nnoTHOCTb Hany'feHHSI KpHcTanna . B ¢opMy-
_. ... .. .... .. 

ne /6/ npHHS!TO ot503H8'f6HHe ~ • p - ( P.n.) 11.0 • 

.... -4 

4 TOt5bi onpeaenHTb aenH'fH HY P.J.. , KOTopaR 6nH3Ka cPYHKUHH F 1 a8e!leHHoA 

/ 3/ 
8 p a 6oTe • HCnOnbayeM ypaaHeHHSI .£l8H>KeHH SI !lBnoneA. Ha K8>K.£lb!A llHilOnb aea-

CTBYIOT cneayJOWHe C Hnbl: 

8 / ynpyraSI H .£l HCCHfl8THBH8SI CHnbi, CBSI38HHble C COt5CT8eHHOA 'f8CTOTOft KOne-

6aHHA H30nHp088HHOrO llHDOnSI .tl. H napUR8nbHOA WHpHHOA j" ; 
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6 aa n a3AbiBaJOwee 3neKTpH'IeeKoe non e e cex o eTanbH bJX .o Hnon e A ; 

B l eo6CT89 HH09 3JI9KTpH'I9CKOe JlO;t e 1 lf 3 K OTOpOr O C0 Xp81UIM TOJibKO '18CTb.1 

eesraaHHYIO e G.c: , TaK Ka K BTopasr '18CTb, G. , npHBO H HT K 1 6 ecKoHe'-IHOK I no-

neeol! M8CC9 .OHllOJISI; npe.ononaraeTeSI , 'ITO 3Tll M8Ce8 y>t< e BKJII0'19H8 B nOJIHYIO 

Macey )"" 

r I cHn a /; If ) , J.l9KeTBH9 M K OTOpOI! CHeTeMa DBOn~TCSI B KOJI908T9J1bH09 

eoeTOSIHH9 , npKp0.08 3TOH CHJlbl 6onee nOAp06HO OY/lCT paeeMOTpeHa ll03>Ke . 

npeHe6per89M M 8r'HHTHbi M B081fMO/lOHeTBHOM J.llfll0J1Cil 1 T OK K3K OHO DHOeHT TOJibKO 

penRTHOHCTeKHe nonpaBK H , 

C nOMOWbiO 1 1 I nony'laeM ene.uyJOwae ypaBHC'HHSJ .OBIOKeHHS1 oeunnnsrTopoe: 

j4- (,,.,'·.- ~rw -..n.'-) f; fw) == 

J 

.., _ ~f; tw) +- ~ JdrlJ{.e~i..k.; Gf~w) [tk.Pf~w l) k -( ~),_Pfk, I.J )] -
rz• >~ 

G/k. c.J )[ri..f;tw>) k -{~/"f; tw) ] } 
~ ~ ~ 

YMHO>Kasr 3TH ypa e HeHH B Ha U.!>(- •'lc.·k-; ) H eyMMapysr no seeM s .... 
ene.oyJOweMy HHTerpan b HOMY ypaeHeH H JO .unsr onpencneH H R P 

... 
- F ( l:.,w) 1 ~ +- Jz. 

r.oe aee.n e Hbi coKpaweHRSI 

171 

t npHX O.OHM K 

181 

. 191 

1101 

II 1 I 
j -~~.i; 

F(lc I.J) " (eft-)~ (;fw) ..e 1121 ., .s 

sri -1.> .. ~ ..e "·ri -i. ). 4; 1131 

$ 

CTpyKTYPHbiA ¢aKTop .S srensreTesr nepHOJ1H'feeKoA tPYHKuueA a npocTpancTae 

o6p8TH OA peweTKH , KOT0p8S! CBO.O HTCS1 B H8UJ eM CiiY'l89 OllSITb K KYOH'l9CKOH peweT-
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Ke c paccTOHKHeM yanos li/~ • B aTKx yanax ~YKKUKH s KMeeT pe3KKe M8K-

CHMYMbl I J • ~~#a , ecnH ~ - q KC!lO OCUH!l!lHTOpOB B HanpaBn eH RK C. -TOA 

ocH KpHcTanna l , T aK KaK HKTerpan oT S no o.aaoA aneMeHTapaoA H'leAKe o6-

paTHo A peweTKR paBKHeTCH (2'i/4)J , TO MO>KHO CTpyKTypHbiA ~aKTOp 113 / anpoK

CHMHpOBaTb cne.ayJOWKM o6pa30M: s~~~~BHyTp H Ky6a, pe6po KOTOpOrO p8BH02'1/.4!;c:t. 

K ueHTp HaXO.QHTCH B y3!10BOA TO'IK8 IB .aanbHeAweM - y3!10B8SI o6naCTb~ H S -()-
- sHe ero . Y 'IKTbJBaH, 'ITO yanosaSI o6nacTb o<~eHb Mana s cpasHeHHH c aneMeHTapHoA .. ~ 

Sl'!e i!KOA o6paTHOA peweTKK, R 'I.To,O(kfAJ) nepHO.QH'I. eCKaH ~YHKUKH o6p8THOA p eweTKH, 

MO>KHO B ~OpMynax 19 1 K 1101 3aMeHHTbp(l,w) Ha P(i;.,W), TaKKM o6pa30M /81 SIB" ..... ~ 
nSieTcH ypasHeHHeM .anH seKTopa Pr. P{k ,, w) , He aaBHCHIUero o T nepeMeH HOA HH 

TerpuposaHHH l • B .aanbHeAweM orpaHHqHMCH Kccne.aosaHHeM KpliCTannos 

noqTH Ky6H4eCKOll ~OpMbl H 003TOMY N.o:tY'. 
c 

... 
3. Onpe.aeneKHe P 

EcnH no.acTaBHTb a nH l;Jc. Bblpa >KeHHe 12 I , TO H3 19 1 BH.OHO, 'ITO OO.ObiKTe-.. 
rpa!lbH8H cj)yH KUH H B ~OpMyne .OJ!SI J

4 
OT!lH'IaeTCH OT Ky!lH TO!lbKO B TO'IK8X, B 

KOTOpbtX c~epa k~ (wjc.J 11c~epa pacnpocTpaHeHHH t I nepeceKaeT yanOBbte 

o6naCTR o6paTHOA peweTKH, .[lnR HX Onpe.aene HHH MO>KHO HCOO!lb30BaTb nOCTpOeHHe 

14 1 3 sanb.aa • C~epa pacnpocTpaHeHKR I. npoxo.aHT qepea TO'IKY i-1. t TaK KaK 

Sfo): AI ~ 
~ I. 

K k., "(u/c. ) lcM .p Hc . 1 I , T aKHM o6paaoM, .anH aa.aaHHoro Hanpas-

JleHHH H86!1JO.OeHHH il. H .anH Ka>K.aoA '18CTOTbl W MO >KHO onpe.aenHTb y ano-... 
BbJe o6naCT K1 ll810WHe BK!l8 .0 B ~ , 0603HaqHs 3TH o6naC TH RH.OeKCOM ?n , nonyqa-.... 

eM a n Sl J., Bblpa>KeHHe 

- . 3 J J "' <4-1 "'~ - N 
4 41 li L. f "-f~> [(~ - P);:. - ? J -("' ) 

/ 14/ 

B KOTOpOM (m) - TenecKbtA yron , no.a KOTopbtM BRa HM nepece'leHHe c~epbl L 

c "" - Toll yanosoA o6nacTbJO • 

.[lnH npOCTOTbl 38MeKKM y3!10ByJO o6naCTb Ha wap p a.a Hyca f a{JJJ,;)'Il (li/NA) . 

B cneacTBHe ManocTH yanoBbtX o6nacTe A MO>KKO npeae6pe'lb R3MeaeHHeM no.abtHTe r 

panbHOA ~YKKUHH B 114 1 H 38M8KKTb ee H8 HeKOTOpoe OOCTOSIKHOe 3K848KHe , K8K 9 To 

ceA'Iac noKa >KeM, Ha p HCYHK e I TO'IKa 0 RB!lReTcH u eHTpoM c~epbl pacnpocTpaHe-
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lK 

~TO 

7 

• 

• 

0 o,.. 

p H C, 1. 

... 
HRSI L nnR '18CTOThl W H nnR aanpaaneHHH aaonJOneHHSI n. 

ecTb ueaTp c¢epbl pacnpocTpaHeHHSJ L- nn11 aToro >Ke HanpaaneHHR Ha6nJOneaRst, 

HO nng '18CTOTbl C.Ua , npR KOTOpOA: c¢epa npOXOll RT TO'IHO 'Iepe3 y3en U"'- • Ta-.. 
Jt RM o6pa30M , nnR xa>Knoro n. H Ka>Knoro y3na 
~ x/ 
ft... H '18CTOT8 '4.1- ~ . .. 06o3H8'1HB ewe 

onpeneneHhl HanpaaneHHe 

t nnst p8CCTOSIHHR 4!._ 

x/Bce TO'IX • 0; nony'IHM cnenyJOWHM o6pa30M: y3noey10 TO'IKY ~ B03b-
M eM xax Ha'Iano oTc'leTa R nocTpOHM 30Hhl BpHnn 10aaa /5 I . T o 'IKH 0; RBnRJOTcst Toq
xaMR oepece'IeRHR rpaK H'IHbJX nnocxocTeA aTHX 30H R npHMoA, npoxon.RweA qepe3 
TO'IKY U B HanpaeneHHH i • • 
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yanoao A T04KH UJrL OT e¢epb1 pacnpocTpaHe HHSI L. nony•1aeM 3 H8 4CHH C 

E,.."' r ~- ;; .; ) r .. . .. -
c. 

11 51 

C TIOMOWbiO 3TitX pe3yllbT8TOB MO)f{ fiQ cPOpMyny 1141 npHOilH3HT91lbHO OhiP83 HT b fl 

BH,ae 

J., ~w t~ ( ~- ) ' I J !-:t ( t f H L. J ( ; .. J [ r ;.,. ? ) n .. - ? J 
I II "'l ) 

116 1 

rae 9£~) = (JI/1,) (4-x t) . .. ~ 

B onee cno)KHbiM SIBil Si eTc SI paC4eT J,_ • Bee k - npoeTpaHeTBO p83.UellHM 

Ha Sl4eAKH B~ • lno cywecTBY aT H SI49AKH HM eiOT aHa4eHHe nepsol! 30IIbl 6pHnniO::.s 
Ha I . Vf enonb3YSI 121, nony4 HM 

JdriJ[sri- i. )--r] G.f~c.J)(I/- rwtc>l) = ~~ J~al;[ sri-i.)- 1] 
(B·) 

CB;l .s 

KBK aTo B~TeKaeT H3 e a ol!cTB cPYHKUHH S • TaKHM o6pa aoM , 

BH.U 

= 0 1171 

_. 
J,_ npHo6peTa eT 

l. 

"'" - -=-L. J~. - .2;-~ t 
fJ f •II [J { S fl- f, ) -4) i • ( f • p) 

l 
(B; > 1c - ( t.J/c) 

1181 

I. \. l. 
T eqepb MoryT B03HHK8Tb TpH soaMO)i{HOeTH: 1 1 c<Pepa paenpoeTpaHeHHSI ~ -(wjc)~O 

He nepeeeKaeT Sl4ei!Ky 

leM . pRe . 1, 1£,./ > f 
84 

s 
I , 31 

, 2 1nepeceKaeT aTy H4ei!Ky , 110 He yanosy10 o6naeTb 

nepeceKaeT H Sl4ei!Ky H yanosy10 o6naeTb ( lt: .. l < f). 
M O)f{ HO noKaaaTb, 4TO lacneacTBHe 6onbwol! aenH'IIfHbi N I rnaB HbiA BKna.a s 

1181 BHOCHT nocne.aHSISI soaMO)i{HOCTb , T aK ifM o6paaoM , B <PopMyne 11 81 coxpanKM 

TOilbKO HHTe rp81l bl 

cp J dfh 

... ... ... 
~ )((i:.x. P) 

.e·- ( t.J !c> l.. 
1191 

no yanOBbiM o6naeTSIM, nepece4eHHbiM e¢epol! , Ben e.aeTalfe a liTHe KMM eTpHH cPY HKUH"H 

K.'-(~/c )l.. Bbi4HT8 10T CSI BK118.Ubl OT H938WTpKXOB8HIIblX 48eTe A Y31l0BOA o6.'1ac-

TH l cM ,pHC , 1 1, 3aMe HH B .ap06b B /19 1 H8 3 H8 'leHHe B yanOBOI! T04 Ke , TI011Y411M .UilSI 

HHTerpana 1191 npHOJl H)f{ 9 HH Oe 3 fi8 40HH 9 .. .. ... 
_ ~ ( 2i" ) 1 

11,.. .1t ( n,.. x 7>) 
e lt/q_ J..f f ( ~ ) 

1201 

r ae fc~.) a ( l/2.) ( 1-Jt. ~,/3) ''71.X . 

• 
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VfeU01lb30B8B Bee 3TH pe3y1lbT8Tbl, npRXO.llHM K ene.ctYIOIUeMy npH 611 H>K e HHOMy 
~ 

Bbipa>KeHHIO .ll11SI Jl. 

... ~T .f/ J 3 ( A L f{ c.. [ ... ... .... -] J • -c.> .... {-) _ -) AI ~ -;- ; r~ . P) " .. - P 
z. '~ 3 !;~ a. 11\. ,1; 111 

1211 

CyMMHposaaue npOR3BO.llRTeH no aTHM >Ke yanOBbiM TO'IKa~ 'ITO H s cpopMyne 116 1. 

3aMeTHM erue, 'ITO .ll1ISI 1ft. a.(} Bee ecPOpbl paenpOeTp8HOIIIHI npOXO,Q HT TO'IHO •1 e p e 3 

C UOM01Ubl9 eOKP81UOHRA 

/22/ 

/ 23/ 

.... 
ypaBHeHRe /8/ .onH onpe.oeneHRH P npHo6peTaeT BHll 

L P ... - f - 2. f; ..... [ rP. 11,) n,. - -? J 
"" 

/24/ 

.. 
YMHO>KRB aTo ypasHeHHe Ha ... (J. . o ~ z MJ nony'IHM eHeTeMy n nn eA n brx yplle-'1 ! " I ,···,tt t 

/25/ 

~ ... 
R3 KOTOpbiX MO>KHO OITpene nRTb 3H8'1eHRH P.nJ. H BeTSBHTb RX B ypSBHeHHe 

(L -r r .. ) ~ 1261 

.llnH onpe.oeneHRR 1J. • Y paaae HH e /26/ npoeTo BbiTexaeT H 3 /24 I H / 25/. WTpKx 

0603H8'18eT, 'ITO HeKJI IO'f8eTeSI 3H8 'feHHe 11\ • 0 • YfHnexe .L 
... 

0603Ha'feHHSI KOMUOHeHTb1 0 nepneH.llHKY11SipHOA K HanpasneHHIO '7l• 

HeiT01Ib30B8H .ll11SI 

Cne.oosaTenbH O, H eene.oosaHH e BnHHHHH KpHeTannH'IeexoA peweTKH aa cPOPMY 

11RHHH R31IY'f8eMOI"O eB~T8 eBO.ll H TeSI K H8XO>K.lleHHIO Y31lOBbiX o6naeTeA, nepee e'f e HH biX 

CcPepoA pacnpocTpaHeH RSI} H K paapeweHH IO C.HCTeMbi 1IHHeAHbiX ypaBHe HHif /25/, /26/, 

4. CnoaTaHHoe Hany'feHHe H paeeesaHe 

B .ll811bHeft iUeM paeCMOTpHM BIIHSIHHe KpReTanna H8 CITOHT8HHO e H31ly'feHHe oe

UH1I1ISITOpa H H8 pacceSJHHe UJIOCKOA B011Hbl, ll8.ll8101UeA Ha KpHeTann, 
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nycTb BO apeMSI t <: 0 BCe OC UK111I SIT0pb1 H8XOLlSITCB B H eB036y>t<neHHOM coc-

TOSIHKR, 38 HCK1IJO'IeRKeM OLlHOrO, B TO'IKe S - 0 , KOTOpblii S S036y>t<LleHHOM COC~ 

TOSIHHR C aHeprKeA w: K B MOMeHT BpeMeHK t : 0 Ha'IHHaeT K31IY 'l8Tb, K naccK-

'leCKYIO MOLlellb T8KOii CKCTeMbl, nO- BK Ll KMOMy , nony'IKM, nono>t<HB j;(f-) • 0 Ll1ISI 

t <: 0 Ll1ISI BCeX OCUK111ISITOpOB K npennonO>t<HS, 'ITO S MOM e HT BpeMeHK t • 0 

OCUK111ISIT0p S TO'IKe s : 0 nonyqaeT MrHOSeHHbiA T01I'IOK, llnR aTOrO nonO>t<KM .. ..... 
L ft) - K r .. o(t l fl OS 

, r ne 

/24/-/26/ np KHHM8eT BRLl 

~ 

{,: 

K. .. ( z w. } "/1. 
t'· 

~ .... 
-K 
f 

• BeKTOp F a Q:>opMynax 
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Vfcn01Ib30B8H Re 38D83LlbiB8JOlUeA cPYHKUHK rpKH8 Ll1ISI sneKTp H'IeCKOrO D01ISI B38 HMO-

neAcTBHR o6ecne'IHsaeT BbmonHeHHe ycnosHA f; rf) ... 0 nnR t <. 0 • TaK KaK npH 

CDOHT8HHOM H31IY'IeHHH HanpaaneHHe S036y>t<LI810UleA CH1Ibl HeonpeaeneHHO, Hy>t<HO .... 
K I (.;: w' 

Sf o > • 

ycpenHHTb no seeM HanpasneHHRM aeKTOpa 

T enepb BepHeMCSI K pacceRH H IO, nycTb H8 HeB036y>t<LleHHbi A KpHCTann B Hanpae-
/ I 

neH HH 
... , 
7l na n aeT H31Iy'feHHe, 1IHH H SI KOTOpOrO HMeeT '18CTOTy .fL H W HpKHY r . 

EcnK o6o3H 8'fKTb aneKTpH'IecK oe none aToro K3ny'leH KB 

- J ~ - r~/2. ' £. (.t,t) c- £ {}(r:) ~ en Q r . ) 
/28/ 

rne t .. , .. / 
r - - n . A: c fJ(/) • 0 H1I H 1 Ll1ISI t <: H1IR > 0 , To/;ft) "" e f.(i;J), 

.... 
H, cnenoaaTenbHO , BMecTo F Hano s Q:>opMynbi /24/- /26/ acTaBHTb 3Ha'leHH e 

.... l. .... . , 

F 
. e £ wf- l r/2. .. , -

IC I' 0 (wt ir~z).,__ ..Q, .,_ 
S( I,J.. (.J "' ') - -n. -- ?t 

c. • c. . 
/29/ 

EcnH nanaJOLUee H3ny'leHHe He nonRpH30SaHo, TO Hy>t<HO eLUe Q:>opMyny nnR nnoT.. 
HOCTH pacceRHOA aHeprHH ~e(;;, ,w ) ycpenHHTb no seeM HanpaaneHHSIM seKTopa E. 

... I 
-.epneHnHXynRpH biM HanpaaneHHJO naneHHSI n 

5 . 5t BneHHSI B 501IbWOM KpHCTanne 

n pennonO>t<HM , 'ITO 'fHC1IO OCU H111I SITOpOB aenKKO, 8 T8KOM cny'fae, pa3 M epbl 

y3nOBblX o6nacTeA a npocTpaHCTBe o6paTHOA peweTKK O'leHb ManbJ H, cneaoaaTenb-

HO, C8MblM aepOSITHbiM SIB1ISieTCSI nepece'leHHe T01IbKO Y31IOBOA o6naCTH IJI•O /KOTOpyJO 
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nepeceKaJOT ace c¢epbrl . TaKKM o6pa3oM, .anst 6onbWKHCTaa HanpasneHKH Ba6n10-.. 
.QeHHSI n • H 48CTOT w B ¢opMyne /26/ CYMM8 CBO,llHTCSI TO!IbKO K 4JJ e Hy lfl :..0 , 
H 

/30/ 

VfcnOJJb30B8B <tJopMyny /6/ .£l !ISI ycpe.aHeHHOH JJJJOTHOCTK CnO HTSHHOrO K 3!1y4e· 

HK!! 1 OOJJy4KM 

4 ~ 

4 +(1.,)- ..n.. )z.. r '" 
r/2.. 

/31/ 

r.ae w, - SHeprHst B036y>t< .aeHHSI H 

My noR 

r -noJJH8SI W HpKH8 JJKHHH , Onpe.aeneHHS S'I <tJop-

3 3 '1../ J \ L r "' t r - (-) r~J # r 
f "' a.. d~ 

/32/ 

B cny4ae pacces:JHHSt, .anst ycpe.aneHHoA nnoTHOCTH H3ny4eHKn, paccestHHOro a .. 
Hanpaan eHHK 71.• , BbrTeKa e T Bbipa >~<eH He 

B KOTOpOM W HpHH8 r onp e.a eneHa ¢opMynoA /32/ H npe.a-

CTSBJJsteT cpe.aHJOIO SHeprHJO, na.a aJOWYIO Ha KpHCTS!!JJ 38 e.a KHHUy BpeMeHH. 

Tenepb npKcTynMM K o6cym.aeH HJO nony4eHHbrx pe3ynbTaToa. B cnyqae cnoH

TSHHoro H3JJy4e HIHI Blf.£lHM 1 4TO B 60JJbWFIHCTBe HanpaaneHHH H3JJyqaeTCSI 3H84HT9JJb-

HO ywHpeHHast JJHHH.R, TaK KaK .ans:~ 6onuworo 4HCna N WHpHHS r .£l0CTHraeT 

60JJbWOrO 3 H8'-U)HHSI 00 Cp8BH e HHIO C W HpMHOH JJHHMM H30!1KpOB8HHOrO OCUH!JJJ SITOpa 

f + t~ . l.fTO KacaeTCS'I pacceRHHst1 TO H3 HS!JK 'iHSI CTpyK TypHOrO ¢aKTOp8 S B 

<tJopMyJJe /33/ CJJe.ayeT 1 4TO pacces:JHHOe H3JJy4eHHI' BbiXO.QRT H3 KpHCT8JJJJ8 TO!IbKO 

,... ~I 
B5JJH3H HanpaBJJeHidt 1t• 1 CBSI38HHbJX C HanpaaneH HeM na.aeHHSI n. YCJJOBMeM 

6psrra-Bynb¢a 

1341 

B KOTOpOM XOMDOHeHThl BeKTOpa t -uenbre 4KCna. B 9T HX HanpaB!IeHHSIX aa6n10-

.aaeTCS'I JJHHH SI, C0Xp8HSIIOLU811 <tJopMy JJHHHH 08.£l810Wero H3JJY'I9HKSI. 
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PaccMoTpeHHe ganeHHR , ao3HHKSIOWHX a onpeaeneHHOM 'lHcne HanpaaneaHi! 

HSOnJOaeHHH it. t anH KOTOpblX ccpepa pacnpOCTpaHeHJH! nepeceKaeT OOnbWe 'leM -oaHy y3noay10 oonacTb , cno.>Kao . Bbipa.>KeHHe a nn PJ. HMeeT aHa apo6Hoi\ cpyaK -

uHH, 3HaMeHaTenb KOTopoA cocTOHT K3 aayx COMHO .>K HTenei!, a KM e Hao : K3 L-1: (>_ 
K H3 OnpeaenHTenH CHCTeM bl ypaaaeHHA /25/ . CaoACTBa STHX MHO.>KKTeneR onpeae

nSJIOT cpopMy nHHKR0 C nepaoro a3rnHa a aKa Ho, 'ITO HanH'IHe 'lneaoa f (L.,./f) npa-

aoaHT K CJ::tBHry nRHHH, Me)!{ay TeM KSK cpyHKURH ' (l. /f) npHBOaSIT OfiHTb K YWH-

peHKJO STOlt nHHHH. TaK KaK onpeaenHTenb MO.>KeT ObiTb nonHHOMOM BbiCOKoA cTene-

H H 'ISCTOTbl Co) , .TO anSI HcnycKaeMOA nHHHH a03MO.>KH8 Cn0)!{H8SI, 38BHCSIWaR OT 

HanpaaneHHSI H80nl0a9HHSI 1 MynbTHnneTHSSI CTpyKTypa. 

nnR O'leHb ManeHbKKX KpRCTannoa ccpepa pacnpOCTpaHeHHSI nepeceKaeT MHOrO 

y3nOBbiX 06nacTeA H MO.>KHO nOKa38Tb, 'ITO a T8KOM cny'lae KpRCTann nO'ITH He anHSJ· 

9T Ha cpopMy nRHKK. 

HaKOHeU, onpeaenHM ewe ycnOBHR, npH KOTOpb!X MO.>KHO C'lHT8Tb KpHCTann 

6onbWHM. EcnH ;\«a. , TO aayTpH ccpepbi paaHyca t.J/C HSXOaHTCSI npHM9pHO 

(~r/J ) ( c..J/c) 
3 

( a.j u) 3 y3noabiX TO'I eK. '-1 Hcno y3noabiX o6nacTeA, nepece'leHHbiX 

aToi\ ccpepol!1 onpeaeneHo 'IKcnoM y3nOBbiX To'le K BHYTPH o6ono•IKH paaHycoa 

(w/C)! 9 H, cneaoaaTenbHO, paaao 31 (Jjt,;)'1J(o_ f).):z.(1/N). '-ITOObi KpHCTann 

thin 6onbWRM , 'IHcno aTo aon.>Kao 6bJTb <..< 1. TaKRM o6pa3oM , 

N >> .to (~ t /35/ 

6 . 3 a K n 10 'I e H H e 

Vf3 npeabiaywero aHJlHO, 'ITO H3ny 'I9HH9 OCUHnnSJTOpoa, COCTSBnSIIOWHX OOnb 

WOll KpHCTann, HM99T apyrHe CaOi\CTB8 no CpaaH9HHIO C H3ny'I9H H9M OaHoro H30nR

pOB8HHOrO OCU KflflSITOpa , Bee pe3ynbT8Thl ahla9J::t9Hhl anSI HaeanbHOrO MOHOKpRCTanna1 

B KOTOpOM OaHHSKOable OCURflflSITOpbl pacnpeaeneHbl a CTporo nepH0JlH'I9CKOl! KpRCTan

flR'I9CKOA peweTKe. UnR aenocpeacTaeHHOrO Cp8BH9HHR C 3KCnepHM9HTOM Haao 

y'leCTb anHRHH9 HapyweHHi\ STHX ycnoaHR. 

B 3aKnJO'IeHHe aaTop nonb3yeTcR B03MO.>KHOCTbJO Bbipa3HTb 6naroaapaocTb 

M . Vf . noaropeuKOMy, Vf.M. c!>paHKy, c!> .n. WanHpo, B.H. EcpHMOay H lO.M. OcTa-

HeaH'IY 3a none3Hbte o6cy.>KaeaHR. 
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