
.. 

.. 
' 

. . 

C006UlBHMR 
06hBAMHBHHOro ·· 

· MHCTMTYTa 
RABPHbiX 

MCCIBAOBaHMM 

AY6Ha ' 

Pl7 -80-355 

K TEOP~~ CBH3AHHNX COCTOHH~H 

HA PPAH~UE PA3~EnA .. 



1. BBE,llEHHE 

PeanbH~e nonynpoeOAH~KOB~e reTeponepexoA~ npaKT~4eCK~ e ce r
Aa COAeP*aT nOKanH30BaHH~e 3neKTPOHHWe COCTOAH~A Ha rpaHH~e 

pa3Aena, KOTOp~e onpeAenA~T ~en~H pAA HX 3neKTpH4eCKHX ~ ¢QT0-
3neKTpH4eCK~X xapaKTepHCTHK. Bonpoc o npoHCXO*AeHHH ~ na pa MeT
pax 3THX COCTOAH~H ABnAeTCA B HaCTOA~ee BpeMA 06DCKTOM BH~Ma
HHA MHO*eCTBa HBY4H~X HCCneAOBBH~H. 

Cy~eCTBOBBHHC CBA3BHH~X COCTOAHHH Ha rpaHH~e pa3Aena MC*AY 
AByxaTOMH~MH nonynpoeoAHHKaM~ THna AB- BC H3y4anoc b e pa6o
Te 111. TaM 6~n~ nony4CH~ He06XOA~~e ~ AOCTaT04H~e ycnOBHA Cy
~eCTBOBBH~A 3THX COCTOAHHH 8 TaK HB3biBBCMOM 11~AeanbHOM11 reTepo
nepeXOAe BTOporo POAa. 

HMeA BBHAY. 4TO npH coapeMeHHOH TexHonorHH nonynpoBOAHHKO
e~x npH6opoa / 2 ,3 / MO*HO nony4HTb cpaBHHTenbHO pe3KHe reTe po
nep~XOA~. rny6HHa KpHCTannorpa~4CCKOH nepeXOAHOH o6naCTH KO
TOp~X peAY~HpOBaHa Ha HeCKOnbKO aTOMH~X cnOeB, npH TeopCTH-
4e CKOM paCCMOTPCHHH y4e T Man~x H3MCHeHHH /AC$OpMa~H~/ B pac
nonO*CHHH aTOMOB no o6e CTOpOH~ rpaHH4HOH noeepXHOCTH ABnAeTCA 
~enecoo6pa3H~M. no3TOMY OnpeAeneHHe BnHAHHA AC¢opMa~H~ B CTpyK
Type reTeponepexOAHOH o6nacTH Ha ycnoe~e cy~ecTeoeaHHA noKanH
aoeaHH~x COCTOAHHH Ha nOBCPXHOCTH pa3Aena npeACTaBnACT Onpe
ACneHH~H HHTepec B TCOPHH 3T~X COCTOAHHH 14•51 • 

Uenb~ HaCTOA~eH pa6oT~ ABnAeTcA H3y4eHHe enHAHHA Ae$opMa~H~ 
reTeponepexOAHOH o6nacTH Ha ycnoa~e cy~ecTeoeaH~A CBA3aHH~X 
cocTOAHHH npH KOHTaKTe AByxaToMH~x peweTOK THna AB- BC c l> 
nOTeH~~anaMH. HccneAOBaHHe npoBeACHO Ha OCHOBC nOAXOAA~HX OAHO
MCpH~X MOAeneH, c HCnonb30BBHHeM S -MaTpH4HOro nOAXOAa CaKCOHa
XaTHepa 16

•11 • npH 3TOM paCCMaTpHeaeTCA KaK Ae¢opMa~HA C*aTHA, 
TBK H Ae$OpMa~HA paCTA*eH~A reTeponepeXOAHOH 06naCTH. 

2. YCflOBHE CYmECTBOBAHH~ CB~3AHH~X COCTO~HHA 
HA rPAHHUE PA3,llEflA nPH ,llE~OPMAUHH CJATH~ 

PaccMOTPHM reTeponepexoA THna AB- BC npH HanH4~H Ae¢op-
MBI.IHH C*aTHA IL'la ~ 0, ~b ?. 0 I a reTeponepeXOAHOH o6nacTH. KoH
TaKT Me*AY ABYMA nony6eCKOHe4H~MH KPHCTannaMH xapaKTepH3yeTCA 
HanH4HeM nOTeH~HanbHOrO CKa4Ka ~V O H npHMeCH~M aTOMOM C no 
TeHI.IHanOM Uo /pHC. 1/. noTeHLIHanbHaA 3HeprHA 3neKTPOHa eCTb 
cyMMa noTeHI.IHanoe peweTKH npaaoro H neeoro Kp~cTannoe H noTeH-
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PHc. 1 . 0AHOMepHaR MOAen b Ae¢oPMHposaHHoro reTe 
ponepexoAa Me~AY AByxaTOMH~MH nonynpoBOAHHKaMH 
C npHMeCH~M aTOMOM Ha rpaHH~e pa3Aena, 2a H 2b 
CYTb peweT04H~e KOHCTaHT~ KPHCTannOB, a Utj 

I j - r. f • i - 1,2 I H U 0 - noTeH~Han~ cooT
BeTCT BY~Hx aTOMOB. 

~Hana reTeponepexoAa: 
ah 2 .. 

(E pot) r - -m- I u r2 n:: 1 a (x - 2na + ~a) + 

- U 
1 

I B[x-(2n+ l )a+6a]+U 0 8(x)!, 
r n•O 

tlt\2 
(E poJ 11 .. -I U • I a (x + 2nb - ~b) + 

t m £2 n,. 1 

00 

+Urt I a[x+(2n+ l )b-6bll, 
n• O 

111 

npH4eM (Epot)f H3MepReTCR OT ypOBHR (-eVo) • H AnR paCCMaTpHBae
MOrO reTeponepexoAa AB- BC HMeeM aU r2 .. bUf2 . 

06111ee peweHHe ypa8HeHHR WpeAHHrepa AJlR Ka~Aoro KpHcTanna 
3anHWeM B BHAe nHHeHHOH cynepn03H~HH ABYX nHHeHHO He3aBHCHM~X 
6noxos cKHx 80nH ¢ H ¢ •, pacnpocTpaHRIOUIHXCR snpa8o H sneso, co
OTBeTcTBeHHO. 
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¢ * (x) ¢ r (x) 
r + ~ ' .pr (x) .. a2 ¢*(~a) 2 ¢r (-~a) 

r 
121 

¢r (x) ¢f*(x) 

+ ~ 1 ¢p* (~b) .p f (x) = a 1 ¢ e (~b) 

3AeCb, KaK 00~4HO, KOHCTaHT~ a 1 (~ i) CBR3aH~ C aMnnHTYAaMH 
BXOARUIHX IHCXOARUIHXI BOnH 16 •1 1• B~pa~eHHR AJlR 6nOXOBCKHX BOnH 
¢ r, ¢f• B COOTBeTCT8HH C / 1,81 , CyT b 

¢ (x) ,., aU r2 ¢ (~a) e 
21 ~~~-' sin k(x +~a) - sin k(x -2a+ ~a) + 

r •· r cos2ap- cos2ak 

aU rl "' ( A ) sin k (X+a+~a)-e - 21&1-Lsink (x -a+i\a) + --- 'I' a - ua __ ....:.__.:.__.:. ___ _.:..::.:._...:._ _ _;_~ 
k r cos 2ap - cos 2ak 

131 
bUf2 ¢ f (

6
b) sin..\ (x+2b-L\b) -e-21livsin..\(x-6b) 

..\ cos 2bv - cos 2b..\ 
¢f (x) • + 

bUe 211:1v . 
+ 1 ¢r (-b+i\b) e sm..\(X+b- L\b) -sin..\(x-b-1\b) 

cos 2bv -cos 2b..\ 

¢ ; (¢( ) nony4HM, KaK 06w4HO, 3aMeHRR B /3/ /-((v) Ha -11(-4, ). 
3AeCb 1i/-((fiv) eCTb KBa3HHMnyn bC 3neKTpOHa,' A8H~Yl!lerocR 8 npa-
80M /nesoM/ KpHcTanne , E :li2k 2 / 2m - ero 3HeprHR, a senH-
4HH~ ..\ H k CBR3aH~ COOTHOWeHHeM 

2 2 ~2 >. =k +(2meV 0 ) " '. /4/ 

PaccMaTpHsaR noBepxHOCTb pa3Aena KaK pacceHBaTenb, HaHAeM 
COOT8eTCTBYIOUIYIO R-MaTpH~Y 16 •11 , CBR3~Bai0Uiy10 aMnnHTYAbl BOnH, 
pacnpOCTpaHRIOUIHXCR B npaBOM KpHCTanne, C pacnpoCTpaHRIOUIHMHCR 
e neeoM. Cyl!leCTBOBaHHe 11 KOHTaKTH biX11 cocTORHHH, noKanHsoa aHHbiX 
Ha rpaHH~e paaAen a , onpeAenReTcR ypa e HeHHeM 

R22 = 0 /51 

npH AOnonHHTenbHOM ycnoBHH noKanH3a~HH ypOBHR 8 o6UieH 3Hepre
TH4eCKOH 111enH A8YX KPHCTannoe: 
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p ~ n " / 2a + ie ; r ~ > 0. nr ~ l.2, .... 

!6! 
v = ne 77/ 2b + i7]; '1 > o·. n r = 1,2 •... 

3AeC b nr ~ nf - CyTb HOMepa 3Hep reT~4eCK~X ~ene~ Kp~CTannoB. 
HaTp~4H~e 3neMeHT~ R -MaTp~~~ Ha~AeM ~3 rpaH~4H~x ycnoe~~. 

HaKnaA~Bae~~X Ha BOnHOB~e ~YHK~~~ ~ ~X np0~3BOAH~e Ha rpaH~~e 

pa3Aena X =0. np~ 3TOM nony4aeM 

R = ...!. [ 1 + (-l )m+n M cosMb + (-1) m iN] • 
mn 2 cosk6a 

3AeCb 
aurl tgak 1 + -~ 

A ---- k.._ __ _ 
M • k bUft tgb.\ 

1 + -- ->.-

sin 2ak sin 2bv 

sin 2a1-1 sin 2b.\ 

N 

aU 1 + __ rl_tgak 
It 

kcosk/\a 

sin 2ak 

sin2ap. 
[ 2aU 0 -aU , 2 cos k6a 

- bUt2 cos>.Ab + ksink6 a +>-sin>.6b], 

npH4eM u,1 , U r1 - 6nH>Kai1wHe K noeepXHOCT~ pasAena aTOM~ . 

171 

/8/ 

191 

PaccMOTP~M HeKoTop~e 4aCTH~e cny4aH, npeAcTaen~~He ~HTepec. 
04eBHAHO, a npeAene 6 a • t,b .. O , U 0 • U 2, a~pa>KeHHe /7/ An~ 
R-MaTPH4~ coanaAaeT c a~pa>KeHHeM, nony4eHH~M a pa6oTe 1 11 An" 
"~AeanbHOro" reTeponepexoAa T~na AB - BC. 

nonara~ 6a ., t,b=O, 6U 0-U 0 -U , 2 -/. 0, nony4HM a~pa>KeHHe An~ 

R -MaTPH4~ "aarp~aHeHHO~ .. noaepxHOCTH paaAena /np~ HanH4~H 
npHMeCHOrO aTOMa H OTCYTCTBHH Ae¢opHa4H~/. CneAyeT OTMeTHTb, 
4TO e 3TOM cny4ae HMeeT MeCTO paeeHcTao R .. R <0> R (2), r,t~e 
R (O) - MSTPH~a pacce~HHA np~MeCH~M aTOMOM B HAeanbHO~ AByXaTOM-
HO~ peweTKe 1 1 , a R <2> - MaTPH4a pacceAHHA HAeanbH~M reTepo-
nepexoAOM AB- BC 1 11 

. 3TOT cny4ai1 ABn~eTcA aHanoroM cny4aR 
113arpA3HeHH0~11 noeepXHOCTH OAHOaTOMHO~ peWeTKH , paCCMOTpeHHO-
ro 3pTCOM 191, AnA KOToporo R • R (O) R (1) , rAe R <0>- MaTPH4a 
pacceRHHR npHMeCH~M aTOMOM, R( l ) - MSTPH4a pacceRHHR "~AeanbHO~" 
noeepXHOCTb~ KPHCTanna. 

nonaraR, Aanee, 6 a -/. 0, 6b .. 0, 6U 0 .. o. MO>KHO npocneAHTb 
BnHRHHe OAHOCTOPOHHeH Ae4!0pMa4HH, a npH 6a -j. 0, 6b ~ 0, 
6U O • 0 - ABYCTOpOHHeH Ae¢opMa~HH reTeponepeXOAa Ha ycnOBHe 
Cy~eCTBOBaH~R CBR3aHH~X COCTORHH~ Ha noeepXHOCT~ pa3Aena. 3T~ 
cny4a~ nDABepra~TCA Aanee 4HcneHH~M aHanH3aM AnR KOHKpeTH~x 

cny4aea. 
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npeo6paayeM Tenepb MaTpH4H~~ 3neMeHT R 22 MaTPH4~ /7/ , HC
nonb3y~ COOTHOWeHHe KpOHHra-neHH~ An~ ABYXaTOMHOrO KPHCTanna; 

aU aU 
cos 2ap .. cos 2ak (1 + _ _ rl_tg&k ) (1 + __ r2- tgak), 

k k 
/10/ 

bUft bU f2 
cos 2 bv .. cos 2 b.\ ( 1 + ->.- tg h\) (1 + ->.- tg b.\) • 

HMe~ B BHAY np~ 3 TOM,4TO B~nonH~~TC~ TaK*e ycnOBHA /6/, nepe
XOA~ K HOB~M nepeMeHH~M H napaMeTpaM no ¢opMynaM 

ak =X Art = -a2url 
< = 6a/ a r 

y = a>. Aft 
2 i = 1,1 ' - - b u fl /11/ 

B = b/ a 6A • - a2 6 U 
< e = t.b/ b. 

0 0 

rAe A,1 , Ae1 npHHaAnelKaT HHTepaany (0,1) H Ar2 · BA,2 ,npeAcTa-
B~M ypa aHeHHe / 5/ B BHAe 

W~ (By,At1 ,A. ,<~)= -BW_ (x , A 
1

, A ,< ) -2Bt.A
0

, 
- t2 t + r r2 r 

W ± (By , Aft , A f 2 • <r> - -Bi± (x ,A, 1 ,A,2 ,c,> -2MA 0 . 

B~palKeHHR AnA 41YHK4H~ W ± cneAYIDIIIHe: 

W ± (z , A J 1 , A 12 , < J ) • W ± (z, A J 1 , A 12 ) cos u J -

-zstnu
1 

+ A
12

(1-cosu
1

) , 

rAe W± - ~YHK4"'" • nony4eHHaA • pa6cne . 1 1 ~ HMeeT BHA : 

/ 12a/ 

/126 / 

/13/ 

-----------------------
W :t ( z , A j l • A J2) .. (-1) oJ (z-A J2 tgz) V A j l A J2 -z 2-z(AJl +A J~ ctgz 

(z-AJl tg z) (z -A12tgz) 
/ 14/ 

8 /13/ H / 14/ j = r npHBOAHT K Z ., X, a j • f K z = By,H ~YHK4HA W+ 
cooTeeTcTayeT 4eTHWM 3Ha4eHHAM n J (J -r. t). a it- He4eTHWM. Ta
KHM 06pa30M, pa&eHCTBO /12a/ ASeT noKanH30BaHHWe ypOBHH HS 
CTWKe ABYX 3anpe~eHHWX 30H C npOTHBOnDnOlKHO~ 4eTHOCTbiO / ypOBHH 
THna 3pTca / 7/ / , a pa&eHCTBO /126/ - COOTBeTCTBY~He yp08HH 
HS CTWKe ABYX 3anpe~eHHWX 30H C 0AHHSK080H 4eTHOCT ~IO . CneAO&a
TMbHO, /1 26/ OnpeAenAeT 110KanH3088HHWe ypOBHH 11He3PTCOBCKOr011 
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PHc.2. fpa$HK $yHK~HH w+. CnnoWH8R /nyHKTHpHaR/ 
nHHHR COOT8eTCT8yeT BbiOOpy napaMeTp08 ~Jl.O, 750 
1-1AJ~0,125 /AJ 1 -0,125 1-1 AJ2 -0,750/. K"pH8ble 1 
nony4eHbl AflR l j "'0, 1 , a KPH8ble ll - AJU! 
l j "' 0, 5 , & l H b l RB/1RIOTCR HHli<HeH 1-1 8epXHeH 
rp8HH~8MH nep80H 3Hep reTH4eCKOH ~enH, COOT8eT
CT8eHHO, a a 2 H "- BTOPOH. 

THna. CneAYeT nQA4epKHYTb, 4TO HanH4He 06oHX THn08 COCTORHHH 
8CTPe4aeTCR T8Kll<e npH Ae$QpMHp088HHbiX reTeponepeXOABX Meli<AY 
0AH08TOMHbiMH 1 41 

1-1 A8YX8TOMHW~ nonynpOBOAHHKa~ C p83AenHTenb
HOH noaepXHOCTbiO nepaoro POAB l &l . 11He3pTC08CKHe11 COCTORHHR 803-
HHKBIOT T8Kll<e H npH HeAe$QpMHpOB8HHOM reTeponepeXOAe C npHMec
HbiM 8TOMOM, npH4eM 8 38BHCHMOCTH OT 8enH4HHbl noTeH~Hana npH
MeCHOrO BTOMa OHH MOryT B03HHKHYTb K8K Ha CTWKe A8YX He4eT-
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HbiX, T8K H Ha CTbiKe ABYX 4eTHbiX ~eneH, 8 OTnH4He OT cny48R 
"HAeanbHoro" reTeponepexoAa 1 11 . 

Hcnonb3YR COOTHOWeHHR KpOHHra-neHHH /10/, MOli<HO HCCneA088Tb 
no8eAeHHe $YHK~HH W+,npH4eM HaAO paarpaHH4HTb cneAY~He cny-
4aH: 1i nJ He4eTHO~- - a/ AJ 1 > Ai2 6/ Au <AJ2 _1-1 2/nJ-4eTHoe . 
no8eAeHHe $YHK~HH W _ AflR D j "'1 H $YHKUHI-1 W + AflR D j ""2 
noKa38HO Ha PHC.2 AflR KOHKpeTHWX 3Ha4eHHH napaMeTp08 l j 1 A jl 
(j = r, f, i "'"T."2)":" 

3. YCnOBHE CYmECTBOBAHHR CBR3AHH~X COCTORHHA 
HA fPAHHUE PA3AEnA nPH AE$0PHAUHH PACTRMEHHR 

npH Ae$QpM8UHH paCTRll<eHHR I 6a, 6b < 0 . cp. c PHC. 1/ pac 
ceRHHe 6noxo8CKHX 80nH onHCbl8aeTCR o6o6~eHHOH R-MaTpH~eH /eM., 
HanpHMep, 161 1 

R .. Rl6aiTI6aiR • T l6bl R-j6bl 
' /15/ 

rAe Rd ecTb MaTpHua pacceRHHR Ha aaKaHcHIO /oTcyTcTBHe aTOMa 
B yane peweTKH/ B T04Ke d. npHMeHRR MeTOA CaKCOHa- XaTHepa l 6 l ' 

nony4HM AflR Rd a ABYXaTOMHOM KPHCTanne AB, npH OTCYTCTBHH 
aTOMa B a T04Ke d 

Rd · ( 1 + tr 
-tr 

w 
1- If 

) , rAe 
/16/ 

r .. cUB 
k 

cUA sin2ck (1 + __ tgck) . 
sin2cx k 

d 
T - M8TPHU8 Tp8HCnA~HH /nepeHOCa/ HB paccTORHHe; d - paCCTOR-
HHe Meli<AY COOTBeTCTBY~HM Ae$eKTOM H pa3AenHTenbHOH noaepXHOCTbiO. 
MaTpH~a HMeeT BHA / 6 /: 

e ldK 0 
Td .. ( ) ' 1171 

e-ldK 0 

rAe ~K - K883HHMnynbC 3neKTpOH8, 2c - KOHCTaHTa peweTKH 1 R*
MaTpH~a pacceRHHA /7/ reTeponepe XOAa Meli<AY ABYXBTOMHWMH pe
WeTKBMH C nOAXO~~HM aw6opOM Ae$QpM8~HH Cli<8THR. 

OrpaHH4HMCR Aanee cny4aeM, noKa3aHHbiM Ha pHc.3. Ae$QpMa~HR 
38Knl048eTCR B CMe~eHHH npa&OH peweTKH H8 paCCTORHHe a /pac
TRll<eHHe B o6naCTH reTeponepeXOA8 6a--a / . noA06HaR Ae$QpMa-
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PHc . 3. 0AHOMepHa~ MOAenb reTeponepexoAa Me*AY 
ABYXaTOMHWMH nonynpOBOAHHKaMH C pa3AenHTenbHOH 
nosepXHOCTbO BTOpOrO POAa H Ae~pMaUHeH ~a--a 
/o6o3Ha~eHHA Te *e, ~TO H Ha PHC. 1/. 

UHA paCCMaTpHBanacb npH reTeponepeXOAaX M6*AY OAHOaTOMHWMH 
KpHCTannaMH / lO,ll / , a TaK*e MeTOAOM MHOrOMepHWX MaTPHU 1 121 • 

B paccMaTpHaaeMCM 3AeCb cny4ae ~a =-a, ~b .. 0 HMeeM 

R .. RaTaR•, /18/ 

rAe R a 3aAaHa ~pMynoo /16/ npH U B= Ure , UA =U r1 • a Ta- ~p
MYilOH /17/ npH d = a, K•ll · AnA R* HMeeM /eM. 1711 

1 R* • 2[1 +(-1) m+nM + i(.:.1) ma.6U 
t 

sin 2at aU -~(1 r2 sin231l + -t-tgak). /19/ 

rAe ~U - U re -Ur1 , a swpall<eHHe AflA M aaAaHo IP<>PMYilOH /8/ npH 
3aMeHe Ur1 C U re 

rAe 

8 

YcnoaHe /5/ a 3TOM cny4ae npHBOAHT K ClleA~HM ypa&HeHHAM: 

W±(By,Ah ,Ate> =- BF+ (x,A,1, Ar2)W+(x,A 12 , Arl) , 

W ± (By, At1 , Ate) --BF ± (x ,Art•Ar2 )W ± (x, Are, A,1 ), 

/20a/ 

/206/ 

•1 
J 

1 
) 

o Dr 0 X 2 -1 
F+(x,Ar 1 .Ar2 )=(A,2-'-tgx+ (-1) v r (A,2Sr1+ )] x 

- 8 r2 8r1 8 r2 
/21/ 

2 A S 
( tl.A (A S x ) r2 r 1 

X -- +---- + S r
1 

re r1 sin2x tgx 

n 
+ (-1) r 

" x2 y r (A 2 S 1 - --- Ar2 6Atgx) l. 
S S r r sin 2x 

r 1 r2 

3AeCb S rl =X-Ari tgx , u r,. A,1 A,2 -x 2 -x(Ar 1 +Ar2 ) ctgx, ~A--a 26U 
H ~YHKUHA w± 3aAaHa paBeHCT BOM /14/ . H3 paaeHCTBa / 20/ BHAHO, 
4TO BllHA HHe Ae¢opMaUHH B 3TOM Clly4ae Bblpa*aeTCA MHO*HTelleM F+. 
BHAHO TaK*e' 4TO B npeAene ~u a-u a - ur2 =0 H ~u = 0 3TOT MHO
*HTellb npHHHMaeT 3Ha4eHHe F ± = 1 H /20/ nepeXOAHT B COOTBeT
CT By~ee YCilOBHe AJlA HAeaJlbHOrO reTeponepeXOAa. 

Ha pHc.4 npeAcTa eneH rpa~K ~YHKUHH F+ AJ1R KOHKpeTHwx 
3Ha4eHHH AJI . BHAHO, 4TO a aaaHCHMOCTH OT aHa4eHHH napaMeTpoe 
A jl H KOHKpeTHWX 3Ha4eHHH X, Ae~pMa4HA MO*eT npHBeCTH K 3Ha-
4HTellbHWM OTKilOHeHHAM OT COOTBeTCTBYO~ero YCilOBHA Cy~eCTBOBa
HHA CBA3BHHWX COCTOAHH H B HAeallbHOM reTeponepeXOAe . 

4 . 4HCnEHH~A AHAnH3 H 06CYinEHHE PE3YnbTATOB 

PaccMOTpHM 6onee noAp06Ho ycnoBHA cy~ecTsosaHHA CBA3BHHWX 
COCTOAHHH /12/ H /20/ Ha OCHOBe B-y 2 COOTHOWeHHH, rAe y 2 = 
- -a2meV 0 /-te. TorAa paaeHcT BO /4/ npHHHMaeT BHA y2=x2 -2y 2, 

PaccMOTPHM cHa4ana ycnoBHA /12/ H orpaHH4HMCA cny4aeM U0=Ur2 
/o6~HH B-aTOM/. B -y 2 COOTHOWeHHA npeACTBBJleHW Ha PHC. 5 H 6 
npH KOHKpeTHOM Bb16ope napaMeTpOB A jl H l j (j • r, f, i:l,2) -
H ~HKCHPOBBHHWX 3Ha4eHHAX 3HeprHH x. Ha pHc.Sa x npHHBAJle*HT 
nepBOH 3HepreTH4eCKOH ~eJlH npasoro KPHCTa1111a, a HB pHc.56 
H Ha PHC. 6 - BTOpOH. 8HAHO, 4TO MBilble OAHOCTOpOHHHe Ae¢opMa
UHH /Manwe CMe~eHHA npaaoro KPHCTaJlJla/ l r • 0,1 8W3WBBOT Manwe 
OTKJlOHeHHA B- y 2 KPHBbiX no cpa&HeHHO C KpHBWMH 11HAeanbHOr011 

reTeponepexoAa /cpaaHH c pesynbTaTaMH pa6oTw 1 11 /. DollbWHe 
Ae!P<>pMB4HH (c r = 0,5) MOryT npHBeCTH K 3HB4HTellbHWM OTKJlOHeHH
AM OT KPHBWX COOTBeTCTByO~ero HAeBJlbHOrO reTeponepeXOAa . .llnA 
TOrO, 4T06W cy~CTBOBBJlO CBA3BHHOe COC TOAHHe 8 Ae~pMHpoBaHHOM 
reTeponepeXOAe AJlA AaHHOrO 3HB4eHHA X , COOTBeTCTBYO~ee 3Ha~e
HHe By MO*eT npHHBAJle*aTb OnATb nepBOH UlellH neBOrO KPHCTanna, 
HO Y*e AJlA APYrHx 3Ha4eHHH napaMeTpa B. KpoMe Toro, np111 Ae¢op
M1!1poeaHHOM reTeponepeXOAe B03HHKBOT H nOKanH30BBHHWe ypOBHI-1, 
npHHBAJle*a~e BTOPOH 3HepreTH4eCKOH ~enH neeoro KpHcTanJla, T.e . 
Ae¢opMa41!1A 11CHHMaeT" npaaHno sanpeTa 1 11 AflA HAeanbHoro reTepo
nepexoAa Me*AY ABYXBTOMHWMH peweTKBMH . 
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Plo1C. 4. rpa¢llo1K ¢lyHK~Io1H F + . CnnowHa~ /nyHKTio1pHa~/ 
~ COOTBeTCTByeT ~6opy napaMeTpOB Ajt •0,750 
1o1 A j2•0,l25 I AJl ~ 0,125 1o1 AJ2 z 0,750/. 

AeycTopoHHio1e ,Qe¢>opMa~..,...,. TO*e ewswaa~T cy~ecTBeHHwe lo13MeHe
Hio1R XOAa B-y 2 Kp1o1ewx, nplo14eM cylKaeTc~ o6nacTb AQnycTio1MWX 
3Ha4eHio1H B , All~ KOTOPWX ypaBHeHio1e /12/ lo1MeeT peweHio1A. 

Ha plo1c.7 npo,QeMOHCTplo1poeaHo BJ11o1~Hio1e ,Qe¢>opMa~..,...,. pacT~*eHio1A 
t.a • -~b "' 0 /MO,QeJlb Ha PHC, 3/ H8 B-y2 COOTHOWeHio1~ lo1,Qeanb

HOro reTeponepexo,Qa Tlo1na AB -BC . 0KaaweaeTc~, 4TO a aaelo1-
CHMOCT io1 OT BeJllo141o1HW ¢laKTOpa F + AJl~ BW!:SpaHHWX 3Ha4eHio1H I. /pHC, 4/ , 
3Ta ,Qe¢>opMa~HR MO*eT o KasaTb CHJlbHOe 1o1111o1 cna6oe BJlHAHHe. -----

Cne,QyeT OTMeTio1Tb, 4TO eo ecex paccMOTpeHHWX a,Qecb cny4aAx 
,QonycTio1MWe 3Ha4eHio1R napaMeTpa B orpaHio14eHw ycnoa1o1eM B < 1/A r2. 
T a K Ka K A f 2 • BA r2 1o1 A J 1 < 1. 
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P1o1c.5. B-y 2 -cooTHOWeHio1~ np1o1 Ar1 ==0,125, Ar2 ·0,750..,. At2 =. 
= 0, 950 . nyHKTio1pHaA Jllo1Hio1A COOTBeTCTBYeT 3H84eHHAM f r = 0 , 1, 
( t • 0, cnnowHa.A - E r • 0 , 5 ,f f • 0 ..,. ToncTa~ - ( r .. 0,1. Ef .. o ,5. 
Kp1o1ewe I cooTBeTCTey~T ypaeHeHio1~ /12a/, a Kplo1ewe II - ypae-
HeHio1~ I 126/; a/ x. 0 ,9; 6/ x • 2,9. 
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Sa 06CY*AeHHe peSyllbTaTOB 11 nOCTOIIHHOe BHHMaHI1e K pa5oTe . 
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