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BBEAÊHHE 

H3Be~THO, 4TO nepBH~HaR 3KCT~~K~HR RBnReTCR Cepbe3H~M npe

nRTCTBHeM B HeHTpOHOrpa$H4eCKHX HCCneAoBaHHRX ~TPYKTYP C MOHO
KpHCTannH\.feCK~1MH 06pa3~aMH o B HeMHOr04HCneHHblX pa6'OTaX, B ,KO
TO~~X An~ DnpeAeneHHR CTpYKTYP~ HCnOnb30BahHCb MOHOKpHCTann~,, 
06~4HO 

, 

npeAnonaranaCb MenK06n04HOCTb, T.e. npeHe6peranOCb nep
BH4HOH 3KCTHHK~HeH. Cy~eCTBY~T MeTOA~ Y4eTa nepBH4HOH 3KCTHHK~HH 

B M03aH4HblX xpacr annax /HanpHMep' ,./11 /. OAHaKO n~aKTH4eCKOe 
HCnOnb30BaHHe 3THX MeTOAOB npenc r aanaer HeManble CnO)l(HOCTH, CBR

/3a~H~e C TeM, 4TO 3apaHee Hel-13BeCTHO HH pacnpeAeneHHe Kpl-1CTannH
TOB no pa3MepaM, HH pacnpeAeneHHe HX no opHeHTa~HH. 60nee Toro, 
3TH MeTOAbl OCHOBaHbl Ha Hcnonb30BaHHH AH$4tepel;i~HanbHbIX ypaaue
HHH AapBHHa, He Y4~TbIBa~~HX B AOCTaT04HOH Mepe KorepéHTHOCTb 
pacceRHHR OT pa3~H4H~X 4aCTeH RpHCTanna. TaKOH nOAXOA RBnReTCR 
~AOBneTBopHTenbH~M AnR Y4eTa BTOPH4HOH 3KCTHHK~HH, HO AonYCTHM 
nHWb npH OTHOCHTenbHO ManblX paaaepax M03aH4HblX 6nOKOB f «orna 
Y4eT nep8H4HO~ 3KCTHHK~HH CBOAHTCR K cpaBHHTenbHO ManOH nonpaB
xe B 'I1HTeHCHBHOCTH. 

B AaHHOH pa60Te npoaHanH3HpoéaHa TaKaR 04eBHAHO B03MO)l(H~R 

cHTya~HR, KorAa, ~anpOTHB, nepBH4HaR 3KCTHHK~HR MaKCHManbHa, 
,T. e. "pa3Mepbl KpHCTaIillHTOB AOCTaT04HO BenHKH AnR Toro, 4T06bl 
B HeKOTopOM AHana30He AnHH BonH HeHTpOHOB /HnH B yrnoBoM AHana-' 

'30He B cnY4ae MOHoxpOMaTH4eCKoro 'nY4Ka/ AnR Ka)l(AOrO KpHCTannHT~ 
BepORTHOCTb patceRHHR 6~na cinH3Ka K eAHHH~e. TaKoe, paCCMo~peHHe 

! . 

BbI3BaH.Ó AaneKO He aKaAeMlo1'yecKHM HHTepeCOM. AnR THnH4HblX 3Ha4e
HHH CTPYKTYPHOH aMnnHTYAbl F= 17 3, 10-12 

cM HaCbl14eHHe nepBH4HoH 

3KCTHH~~HI-1 AocTHraeTcR npH Ton~HHe 6noKa OKono 10-3 
CM. Hawa 

npaKTHKa pa60T~ c· MOHokpHcTannaMH nOKa3~BaeT, 4TO 4a~e npHXOAHT
CR HMeTb Aeno C TaKHMH KPynH06n04H~MH KpHcTannaMH, 4eM c MenKO
6n04H~M~, KorAa e~e MO)l(HO orpaHH4HTb~R nonpaBKaMH Ha 3KCTHHK~H~ • 
AnR' BblnonHeHH~ ycnoBHR np~MeHHMOCTH KHHeMaTH4eCKoro npH6nH)I(eHHR, 
xorna 3aBHC\;1MOCTb Ii1HTeHCHBHOCTH paccenuaa I OT F 6nH3Ka K KBaA
paTH4Ho~, B cnY4ae KpynH06n04Horo KpHcTanna npHwnocb 6~ Hcnon~~ 

30BaTb 06pa3~bl Ton~HHoH nopRAKa OAHoro MHKpOHa. npHroToBneHHe 
~aKHX o6pa3~0& H HX HccneAOBaHli1e np06nêMaTH4HO, Y4HT~BaR He06
XOAHMOCTb coxpaHeHHR $~3H4eCKHX CBOHETB H YMeHbweHHR BnHRHHR 
no~epXHOCTH~X 3$$eKTOB. 

3AeCb paccMJTPHBaeTCR AH$paK~~R Ha KpynH06n04HOM KpHcTanne 
c uens» BbIRBneHHfl ycnoaaã , npa KOTOpblX Me)l(AY I fi! f HMeeT MeCTO 
ÁocTaT04Ho npOCTaR /nHHeHHaR/ AnR CTPYKTypH~X HccneAoBaHHH.3~

BHCHMOCTb. nepB~H HS paCCMOTpeHH~X cnY4aeB MomeT.6~Tb peanH30B~H 
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np\.1 YMepeHHblX yrrtax paCCeRH\.1R. np\.1 3TOM \.13'-,3a yr'noaoã paaopaeu
~~4\.1\.1 Kp\.1CTa1111\.1TOB ~aCCeRH\.1e Ha pa311\.14H~X ~p\.1CTa1111\.1TaX He ne
pexpuaaercn no 3H~pr\.1\.1 He~TpOHOB. n03TOMY 06~aR \.1HlJ"eHC\.1BHÓCTb 
paCCeRH\.1R paBHa CYMMe \.1HTeHC\.1BH~CTe~ OT BceXKp~t~a1111\.1TOB \.1,C11e
AOBaTe11bHo, KaK \.1 A11R OTAe11bHoro KP\.1 CTa 1111 \.1 Ta , nponOp~\.10Ha11b~ 

CTPYKTYPHO~ aMn11\.1TYAeo nOka3aHO, ,4TO np\.1 B~60pe OnT\.1Ma11bH~X ' 
3Ha4eH\.1~ T011lll\.1Hbl 06pa34a \.1 yrna pqCCeRH\.1R A'11R KOHKpe.THO~ KPt.1C
Ta1111orpa<!>t.14eCK~~ n110CKOCTt.1 MO>KHO 06eCne4\.1Tb )3Ha4t.1Te11bH'bl~, B A~
CRTK~ pa3, B~t.1rp~w B t.1HTeHC\.1BHOCTt.1 no cpaBHeHt.1~ c YC110BHRM\.1 KK
HeMaTt.14écKOro npt.1611t.1>KeHt.1Ro 

Apyro~ C11Y4a~ pea11t.13yeTcR npt.1 yr11e/pacceRHM~, Aoc~aT04HO \ 
611t.13KOM K 180°. npt.1 3TOM, HeCMOTpR Ha yr110DY~ pa30pHeHTa4t.1~ 

Kpt.1CTa1111t.1TOB, <!>y8K4t.1H paCCeRHt.1R OT pa311M4H~X KpHCTannHTOB n04T~ 
n011HOCTb~ nepeKp~Ba~TCR. B 3TOM'cnY4ae MO>KHO c4MTaTb,~TO Kp~cTa11

11t.1T~, npOXOA\.1M~~ nepBt.14H~M nY4KOM He~TpoHoB, n04TM n011Hot~~~ 
3KpaHt.1pY~T AP~r APyra. n03TOMY cHOBa n011HaR HHTeHcHBHo~Tb npo
nOP4t.10Ha11bHa C-TPYKTYPHOt1 aMn11t.1TYAe, KaK t.1 Ha OTAenbHOM t<pt.1Ófa11,
rurre o lloxaaaao 4TO t.1HTeHCt.1BHOCTb yee11t.14HBaeTCR C yoenH4e,Ht.1eM 
TOnlllt.1H~ o6pa~4ao np\.14eM AonY~Tt.1MWe 3Ha4eHt.1R Ton~HH~ o6Rd34a 
OrpaHt.14eHbl T011b KO CHt.13Y t.1MeHHO T011lllt.1HO~, Heo6xoAMMOH t:\J)R )"I~Cbl
llIeHt.1R nepBt.14HOH 3KCTt.1HK4t.1t.1 /He Y4t.1Tblea~TCR norno~eHMe HeHTpo~ 

HOB t.1 Heynpyrt.1e np04eccM/o 
npe*Ae 4eM nepeXOA\.1Tb K a~a11t.13Y, npt.1BeAeM H6KOTopwe Hçn011B

3yeM'ble B Aa11bHe~weM COOTHOWeHt.1R Melf<AY t.1HTeHCMBHOCTbIO pàCCe~,HI.1R 
\.1 B~PORTHOCT~~ At.1~paK4t.10HHOrO 'paCCeRHt.1R Ha Kpt.1CTanne npM ~~~Çt.1RO
BaHHOM HanpaB11eHt.1H, naAeHHR; " " 

6YAeT paccxarpaaaraca Kpt.1CTa1111, t.1Me~llIt.1H Bt.1A n.noCI{Onapa11ne'n~,ti0H" 

n11aCTt.1H~ t.1 ~OCTORllI\.1H t.13 HeKoToporo~ Bo061l1e rOBopR, KOH~4Horo~ 

4t.1CJ1a coaepureuuux Kpt.1C Ta1111t.1TOB o Kpt.1CTG'l1111 noaeuiea B HeMoHoxpoMar 
Tt.14eCKt.1H nY40K HeHTpoHoB, naAa~llIt.1H Ha Kpt.1CTa1111 B TeneCHOM yr11e 
n,~npeAe11ReMoM K01111t.1Ma4t.1eH t.111t.1 'pa3MepaMt.1 t.1CT04HHKa /cnY4aH MQ

HOXpOMaTt.14eCKOro nepBt.14HOrO nY4Ka saTpOHYT B.n.4/. n011HaR t.1H~ I, 

Te~Ct.1BHOC"b paCC~RHHoro nY4Ka . " 

I = J i(a, '(3) da d{3, /1/ 
n 

rAe i(a'i{3) 
Ha Kpt.1CTa1111 

... 
n(a, (3) = J ia 

I 

t.1HTeHCt.1BHOCTb paCCeRHt.1R A11~ HeHTpoHoB, naAà~ll.It.1x 
B HanpaB11eHt.1t.1, onpeAe11ReMOM yr11aMt.1 a t.1 (3: ;. \ 

"7 

(À, a, (3)P(À) d A. 

3AeCb i O(À, a, (3) -A't.1<p<!>epeH4t.1a11bHaR /oTHeceHHaR 
TepBa11BM no A11t.1He BO~HW H yr11aM/ t.1HTeHCt.1BHOSTb 
P(~) - BepORTHOCTb At.1~paK4\.10HH9ro paCCeRHt.1R Ha 

TaK KaK i~tÀ,a, (3) npaKTH4ecKH He t.13MeH~eTcR 
Terpt.1pOBaHt.1R no À, TO 

iCa, (3) = iO(À ' a, (3) J P(À) dÀo 
2 

. 

/21., 
I 

K eAt.1Ht.14HbIM t.1H
nepB~4Horo nY4Ka, 
Kp~CTa1111e. 

B AHana30He HH

/À O - cpenuee 3Ha4el'lHe A11t.1Hbl B011Hbl/ t.1 n03ToMY 

I = J io(\0' a, (3) da d {3 JP ( À) d À 

\ 

~ I O ( Ào)JP ('À) d'\. /4/ 

. Orporo rOBGpR, P(À) 3aBt.1C\.1T OT a \.1 (3. Ho TaK KaK 3T:a 3aSj.1- ... 
Ct.1MOCTb CBOAt.1TCR 11\.1Wb K CABt.1ry no À? MQlf<eM C4\.1ta~b, 4Tb [P(À)dÀ 
He ~aB\.1ét.1T OT HanpaB11eHt.1Ro MCXOAR t.13 3Toro, Aa11bHeHwee 'paccMoT
peHt.1e 6YAeM, npot.13~9At.1Tb A11R onpeAe11eHHoro <!>~KCt.1pOBaHHoro Ha
npaB11eHt.1R naAeHHR, n011araR, 4!~CBR3aHHoe c t.13MeHeHt.1eM Hanpas
neHt.1R t.13MeHeHHe cpeAHeH A11t.1H~ B011H~ ~e conpoBo~AaeTc~ 3aMeTH~M 

Ij t.1~MeHeHt.1eM Be11t.14t.1H~ Io(À)~ - ••1 

1. nEPBA$1 06flJ.\CTb npOnOPUMOHAnbliOCTM MEY.<t,lY I V1 

EC11!'1 AonycTHTb', 4TO oTAe11bHblH CQBeplIJeHHblH 6110K 
npoTR)J{eHHo~ \nnocxonapannens aoã n11aCTt.1Hbl T011Iq\.1H0i1 r,;;1.


l OTpalf<eHt.1R Hei1TpoHoB npeACTaB11ReTc~ <!>YHK4\.1RMt.1 /CMo,
 
t" a/ B reOMeTp\.1t.1 OTpalf<eH\.1R
~.I 

P (y) = [y 2 + (1 _' y2) cth,2(A r ~ )] -1,
1'1, B..~ 
.{. 

.J' 
'1 6/ 

i 
B reOMeTPHt.1 npOnYCKaH\.1R 

p~. (y) = sin 2(A r;;-:;~ (1 + ~ ~-t. 

rAe 

1~''1 ,r 

. () cosa2dy( À, ()) = TT , ( sm _ 1), R = __2 
~ "
 

. ~2N,yRIFI À cosa- I
 

ÀNI FI '. 
'J A ~ ~- . " F = 1 a , exp [ 2 TT i ( h x . + k y.
"V '3n A4 1 1 1 

I .. Icos a,l . cos a 2 I . • ' 
, '\ - CTPYKTYPHaR aMl111t.1TYAa, B C11Y4ae M,arHt.1THOH 

'
 

F 

t.1MeeT <!>OPMY 
BepOR:THOCTb 

HÇlnp.,/21./: 
I 

I /5/ 

/6/ 

I 
r 

/7/ 
+ ez )] 

1 

At.1Cl>paK41ilt.1 BK11104a~~aR 

., 
" ~/3/ ~ ~, '"''f.. 

l:~ ~, 
I ~ 

r" 
'~ 

I, 
...,r,h 

3aBt.1Ct.1MOC~b OT H~npaB11eH\.1R MarHt.1TH~X MOMeHTOB; N - 4t.1C~0 R4eeK 
I" , 
u II 'B eAt.1Ht.1L(e ô6beMa; aI \.1 ,a 2 ... yr'11bl Melf<~Y BHYTpeHHeH HopMa11blO K 

nOBepXHOCTt.1 n11a~T\.1H~ ~ HanpaB11eHt.1~Mt.1 nepB~4Horo t.1 B~Opt.14HOrO nY4
fll'<' KOB cooTdeTCTBeHHO. CMe~eHt.1eM no A11t.1He B011H~. CBR3aHH~M c npe- ~ 

'\ 110MJ1eHt.1eM Ha rpaHt.14aX 6110Ka, npeHe6p'eraeM, T.K. 3TO H~cYllIeCT-

I ' BeHHo B Aa11bHe~weM paccMotpeH~~. TaK KaK npaKtt.14eCKt.1 . 

lEI <<:: _TT_ , np0\.13!30AHaR 
d~ 

. ' 1
(~ )() . ::: i-..jjRj. d 3sin () N IFI ,

- const I, 10 /8/
,,, d Y TT. 

3 



T.e. He 3aB~C~T OT y B o6nacT~ ~HTerp~pOBa~~Ro nb3TQMY 
00 ' 

I = lO (À) -
B IF I f P (y~ d Y• /9/
17. rAe -00 

--- 3 /lO/B = 4vi IR I,d sin eo' N • 

l-1cnonbaYR aHa4eH~R/2.3/ ~HTerpanOBI OT PBcY) ~ PL (y), ~MeeM B 
B reOMeTp~~1 OTpameH~R 

/11/
, I = lo (' À o) BlFI th (A r) 

~ B reOMeTp~~ nponyc~aHHR 
00 

I = 10(À O) B ~FI k:'O J 2k+ /2Ar) /12/ 
,I, 

/ ~ 2k+ I - <pYHK~~R 5eccenR I pona/'.
 
B K~HeMaT~4eCKOM np~\6IÍ~)KeH~~ (Ar« 1):
 

I () .4. -1 2 2 2
I = lO ÀO se /cosall sín 00N IFI r. /i3/ 

00 

Ilpa IA ri > 1, «orna th (Ar) -~ 1 ~ l J 2\ l2AT)::: 1:/2. ~MeeT MeCTO 
k='O t+ 

. \ 

~aBeCTHaR nponop~~OHanbHoCTb MemAY I ~ F: I \ 

f ' 

1= 10~Ào).c.BIF,1 í14/ 

/ C f:: 1 - B reoae rpaa oTpame,HI-1R\, C = 1/2 - B reOMeTp~~ nponycxa

H~R/. 
n'p~ 60nbW~X aHa4eH~RX r ~HTerpan fP (y)dy He 3aB~c~T OT CTPyt<

TYPHb~ aMnn~TYAbl o n03TOMY C 'nonHblM OCHOBaH~eM MO)t<eM nonar-ar s , 
~TO TaKO~ ~H~erpan He 3aB~C~T OT F AnR AOCTaT04HoIKpynH~x pe~~ 

anbHWX 6nOKOB Moaa~4Horo Kp~CTanna, ~ on~CWBaTb ~HTeHC~BHQCTb 

~acceRH~R Ha TaK~~'6noKax BwpameH~eM./14/o 
B cnY4ae M03a~4Horo Kp~CTanna AnR KamAoro ~~Kc~poBa~Horo ne~

B~4Horo HanpaBneH~R ~e~TpoHoB ~MeeM. Ha60p Kp~B~X OTpameH~R~ KO
ropue crpynn~poBaHbl oxono cpenuero aHa4eH~R À0= 2 d sín () O ~ on~

CWBa~TCR $YHK~~RM~ P(À).coOTBeTcTBY~~~M~ oTAenb~wM 6nOKaM o Pac
CTORH~e MemAY MaKC~MYMaM~ Kp~BWX OTpameH~R AnR ABYX 6nOKOB 

• ~ ÀM =: 2 d cos OO~ eM' 115/
I, 

3AeCb ~eM- yron MemAY Kp~CTannor~a$~4eCK~M~ nnocKociRM~ AnR 
3T~X 6noKoBo 

np~ A r > 1 orpaxe-ure cocpenoroueuo , rnaBHblM 'o6paadM, B A~ana
aOH~ [-1, 1] no s . nO~TOMY AnR oue-uca axnana BTOP~4HÓ~ 3KCT~HK
~~~, orpaH~4~B.aRCb npeAnonomeH~eM o reOMeTp~~ OTpameH~R AnR OT
AenbHblX õnokoa , KP~BY~ OTpameH~R Ha Ka>KAOM õrroxe F1peACTaB~M npa

• " I 
Moyron~H~KoM c lli~p~HO~ 

4 

, PHc.r. CXeMaTHqeCKOe rrpegcTaBp 4À'l -  neH~e 3aBHCHMOCTH BepoHTH~~TH-
OTpa)T{eHHH OT p;nHHbI aornrsr HeHT
pOROB B cnyqae KpyrrHoGnOqHOrO 
M03aHqHorq KpHCTanna. lliHpHHa 
IPYHKqml OTpaJKeHHH I~Àg xaxnor-o 
GnOKa orrHCMBaeTC~ p;HHaMHqeCKOH 

o-

1 ,.., ,..,-., I' fl"" I"l n 
II I 

I 
I 
I A-À gr-
I 
I,
: 

I ! 
I - TeopHeH, IDHpHHa pacrrpegeneHHH 

Ão },l ~ÀTf oõycrroarreaa M03aHqHOCTb}l) _ 

xpac r anna , 3awTpHxo~aHbI yqaCTKH, CBH3aHHbIe c rrepexpsrraex <PYHKqHH 
OTpaJKeHHH GnoKoB, HMeromHX GnH3KYID opHeHTaqHW. 

dÀ
~À F= (d'Y·)e_.const 17= BIF1. /16/ 

BbICOTO~, paBHo~ eA~H~~e, KaK nOKaaaHO Ha p~c. 1. l-1cnonbayeM 
cnY4a~ rayccoBcKoro pacnpeAeneH~R no Moaa~4HOCT~ 

2 
1 ~eM

W(~eM) =: --=-- exp(- _.). /17/ 
I - vi 2 17 Tio 2 TI ~ 
\ ...
 
,
 

,.. I l-1HTeHcHBHOCTb pacceRHHR 
-, ,I , 

~,\

-_-2 
• 00 T 2 2(,\ '\ ) 2 

r I = I (,\ ) f [( - )_a_ 1 [a, - 1\ b+ 'E' _o O, r -- exp - ------ ] dE' 
,-00 V217170_~ ~1702 

2 
~À '~À /18/ 
=-..Ji ---.$ 2- 2

T 2 2 2 . a 2(À - À + f.') 2 2 a ~À-10+ E''')o - (-) _a~ f exp r , ----- ]d(' f exp [- -------] dE' ,,] d X 
T 2 22 2 2'1717 0 ~,\ Tio ~À TI, g _~ O 

2 2 

rAe 

d(~eM) tge O 
a = I - - 

d À À='\ O '\0 

T - Ton~~Ha KpHcTanna, T.eo,(TJr) - cpeAHee 4Hcno 6noKoB, ne
pecexaeaux ne'pBH4HwM nY4KoM. nepBbl~ 4IleH nOA ~HTerpanoM /no À/<;a 
eepORTHOCTb Toro, 4TO np~ $~Kc~pOBaHHOM 3Ha4eHH~ À B aaAaHHOM . 
HanpaBneHHH nonanaer ca XOTR 661 OA~H õnox , YP'oBneTBopR~~~~ ycno
B~~ A~$paK~HHo n03TOMY, KaK ~ cneAOBano O>KHAaTb, nepBw~ ~HTerpan 

no À paaeu (T:I r) ~.À g' 

5 



\ 

Ho B 3TOM ~HTerpane nepeKpbIBa~~~eC~ Y4aCTK~ $YHK~~~ OTpame
H~~,. 06ycnoBneHH~e nepeCe4eHHeM nepB~4H~M nY4KOM ABYX /~n~ 

60nee/ 6nOKoB c 6n~3K00 Op~eHTa~~e~ /Ha p~c.l - Y4aCTOK, 3a
WTp~XOBaHH~~ CneBa OT À O/' Y4TeH~ ABamA~. KpOMe TOrO, He Y4Te
HO, 4TO He~TpOH~ nócne OTpameH~~ OT OAHoro 6nOKa MorYT 4aCT~~

HO CHOBa OTpa3~TbC~ OT APyroro 6nOKa /Ha p~Cql - BTOpO~ 3aWTp~

XOBaHHbl~ Y4aCTOK/. BepORTHOCT~ TaK~X ABYX cnY4aeB oÁ~HaKOB~ 
~ CBOA~TCR K BepO~THOCT~ Toro, 4TO np~ nepece4eH~~ Kp~CTanna . 
B 3aAaHHOM HanpaBneH~~ nonaAYTC~ ABa 6nOKa c nepeKp~Ba~~~M~C~ 

$yHK~~~M~ oTpameHH~. nonpaBKa, CB~3aH~a~ c TaK~M~ npo~eccaMH, 

Y4~T~BaeTCR BTOPO~ 4aCTb~. B~pameH~R /18/, B3RTO~ co 3HaKOM 
M~HYC ~ co~epma~e~ K03$~~~~eHT 2 •. 

H3 /18/, ~3MeH~R nopRAOK ~HTerp~pOBaH~R, nonY4aeM 

g
1= I À ) ( ~ ) [Ô À17-,(J~) _t eo

o( o e r -- x
 
ÔÀ ÔÀ V;·À..:n

~ g u'O 

_.~.2 Í19/ 
x f f2 [ tg 2o'o.(€ ~ - € O) 2 
_.~A ÔÀ exp -'--~2...2....~--·] d e ' d€~/] 
. _._.:.:s 4À n • 

2 2 0"0 

Aanee, nocne ~HTerp~pOBaH~~ /19/ no OAHOMY ~3 napaae tpoa ; 

- T T k 
1 = Io(Ào)B IFI (-) [1 -2(-')k J erf Ix) dxl I /20/ 

r r O 

x 
• 2 _~ 2 -w 2 

rrie lC::: d N tg
I

eoTI O IF], erf(x)=-- f e dw <i>YHKU.~~ OW~60K" 
rr O 

2
k 1 _k

Ta K «a K f ert(x) dx == k erf (s) -' -- (1 ... e ) , .;-0 

O y; 
2 

T [ T [ 1 -k 11=·1 o(À o) B 1FI (_.) 1 - 2(-) erf'(k) ... -~. (1 -e »)" /21/ 
r r yrr k 

, 
np~ ManblX 3Ha4eH~RX k erf Ik) :::. 2~"J n03TOMy' np~ OTHOC~TenbHO M,ano~ 

yrr 
BTOp~4HO~ 3KCT~HK~~~; 

. 2 

I = Io(Ã BIFI (;) [1 _J(_~_) 2d N I F\tgeO] • /22/
o) 

yrr."o 

6 

'\ 
~ 

2.. BTOPAJl OSHACT9 npOnÓPllHOHAHbHOCTV1 ~1E}!{AY 1 H F' (O O~ 90 0 ).:41 

C YBen~4eH~eM yrna eO w~p~Ha ÔÀ YBem14~BaeTC~ nponopuaonane g 
HO sineO /CM. /U/, /6//, a paCCTORHJ.1e .1ÀM YMeHbwaeTç~ nponop
4J.10HanbHO cOSeo/CM. -/15//. B pe3ynbTaTe YBen~4J.1BaeTCR CTeneHb 
nepexpsrnra ~YHKU.~H OTpa>t<eHJ.1R- AnR pa3nW·.jHbIX 6nOKOB ~ ocnaõeaae r 
3aBJIlCHMOCTb I OT F, HaKOH.e~, npJ.1 e ' AOCTaT04HO 6n~3KoM_ K' 90o ••o 
$YHK~J.1~ OTpa}l(eHJ.1R n04TJ.1 Ilcn\f1Ba~TCRII 101 ~HTeHC~BHOCTb necectaer 
3aB~ceTb OT M03aJ.14HOCTJ.1. 

~n~ paC4eTa ~HTeHCJ.1BHOCT~ B 3TpH 06naCT~ nOAP06Hee pascMoT
PJ.1M B~A Q:lYHK~J.1J.1 OTpameHI1R. npemAe scer-o 3aMeT~M, 4TO np~ eo ~ 90 o 

MomeM orpaH~4J.1TbCR paCCMOTpeHJ.1eM reOMeTpJ.1~/OTpameHJ.1R. Aanee, 
BBI1AY HapyweHJ.1R nnOCKonapannenbHOCT~ B KamAOM 6noKe, cneAyeT 

.ycpeAHJ.1Tb OC~J.1nnJ.1py~~~e BeTBJ.1 ~YHK~~~ P(y) /CM. /5//, KaK 3TO 
06~4HO AenaeTCR, no r, no Kpa~HeH Mepe, no OAHOMY nep~OAY oc
u.J.1nn~~~~, T.e. BMeCTO /5/ J.1CnOnb30BaTb 3Ha4eH~R: 

1 npJ.1 Iyl.~ 1 /23/
PI .: { 1 npJ.1 Iyl > 1, 

2y 2 

~,
 
HtlTeTpan [P (y) dy = 3, 4TO He3Ha4~TenbHO OTnJ.14aeTCR OT ~HTerpa

l 
-00 

na f P (y) dy = 11 /np~ Ar» 1/. fIa pJ.1c.2. nOKa3aH BJ.1A T04H0i1 ! 
. B·· 
~YHK~J.1J.1 PB~) npJ.1 AT=5,5 J.1 ycpeAHeHHo~ no ocu.J.1nnRu.~flM /23/. Ao-
nYCT~M, 4TO nepBJ.14H~~ nY40~ Hé~TpOHOB n~peceKaeT ABa 6nOKa, Be
PO~THOCTb or paxeuaa 'Ha Ka>KAOM ~3 KOTOpblX oaaaa P l (y), Torne, c í 

~'. Y4eTOM Bcex B03MO>KHWX OTpa~eH~~, 

2 1,2 3. 2 -5
 
~ J P (y) = Pl -t-. (1 - Pl)'Pl + (1 - + (1- P I) P I +
2 P l) P l 

npJ.1 CYMMJ.1pOBaHJ.1J.1 nonY4aeM 

P2(y);= ~ /24/1 _ P " 
1 

." 

1.0 
PHc.2. ~YHK~HH OTpa~eHHH AnH 

~ 

0.8 oTgenbHoro 6noKa, Hcnonb3yeMaH
t "'i.~ 

rtpn () > e /KpHEaH '2/. TOHKOH 
06 Kp(! 

~~ nHHHeH noxasaaa <PYHKI~HS: o rpa' 
o"~ ~eHHH AflH HAeanbHOH rrnOCKona- , 

pannenbHOH KpHCTannH~eCKOH 
0.2 

I1J1aCTHHbI rtpn A T ::: 5,55 /KpHBaH 

0.0_5 -~ -3 -2 -1 o 1/."y 

"7 
-, 



A.f'\R CIlY4aR 4eTblpeX 6IlOKOB, rpyrmapya lo1X no ,qBa" aHaIlorlo1YHo nOIlY
4aeM 

2p 4P 1
 
2 I _ '.
 /25/P4 (y,) =	 1 _. P ::;' 1 -' 3P 1 

g 

TaKlo1M )Ke 06pa30M MO>KeM nOIlY4lo1Tb Ps(y) , P 16(y) lo1 To,q. 0606l1\aR,
 
,qIlR xpac ranne , conepxauier'o n 6IlOKOB no ero TOIll1\lo1He, lo1MeeM
 

nPr 
)	 --;--- , /26/Pn (y) =	 1 + (n _. 1)P 

1 

2 -1 
lo1, noncrasnaa cena 'P1 ::;(2y) , nplo1 Iyl > 1 nOIlY4aeM 

P (y) =	 --~~-- . /27/
n 2 

2y + (n -' 1) 

AaIlee, 

j P (y) d y = -':'-0:.-_,_. (s: _. a;e tg j 2 .)	 /28/n . . 2 1 ' 
1 /2 (n _: 1) fi -' 

lo1 B~pa>KeHlo1e ,qIlR lo1HTeHClo1BHOCTlo1 pacceRHlo1R lo1MeeT Blo1,q 

. I = ~o(À ) (d~)() f P (y)d'y 
.'1)	 dy -const n 

/29/ 

\ ) I 2B l.F1 [ fi 17 ~ 
lo( I\lY -- 1 + - .......--- (~. -' are tg v'--=-:-' )] .


1
17. Y2(n-.l) 2_ n-

AIlR MHoro6Ilo4Horo Kplo1CTaIlIla In = T/r » 1/: 

, 
I ~ Io( 1.. 

0
) -~!1. (1 + _17_. Ji.,	 /30/ 

17	 T2/2 

nJ?lo1 Bbl~o,qe Bblpa)KeHlo1R /29/ lo1cnóIlb30BaIlocb TO' 06CTORTeIlbCTBO, 4rO 
napaaerp y ,qIlR HeHT'pOHOB, na,qalOl1\lo1X Ha xpac r ann B 3a,qaHHOM Ha
npaBIleHlo1lo1, He lo13MeHReTCR CYl1\eCTBeHH~M o6paaoM 'B npo~ecce'M~O
roxparuux OTpa>KeHlo1i1 OT pa3IlJ;14.HbIX 6IlOKOB. IIp aC<j)OKYClo1pOBKa l l HeHT

8 

,I 

~1~ I 

1 

-r, 
j;,r pOHOB nplo1 paCCeRHlo1lo1 Ha 6IlOKe co Cpe,qHlo1M pa3MepOM T- paBHa
) .	 cp 

À . 
fj.()r :: _0_. /31/ 

r cp 

n03TOMY B HaWeM nplo16IlH>KeHlo1lo1 MOmeM npeHe6peraTb paC<j)OKYClo1POB"I,
 
~O~ /lo13MeHeHlo1eM y (, B OTIllo14lo1e ~T CIlY4aR MeIlK06Il04H~X Kplo1CTaIl

IlO~, KOr,qa OHa CYl1\eCTBeHHa.

,~ / '\"
 

~, 3 o rPAH~Ubl- nponOPU~OHAnbHotl 3AB~C~MOCTJ1. np~HEPbl
 
I' 
'I 

r,1I Pe3YIlbTaT npe,q~,qYl1\erO aHaIllo13a npe,qCTaBIleH Ha plo1C. 3.
 
í" nOKa3aHa 3aBlo1Clo1MOCTb OT ()o 3<j)<j)eKTlo1BHO~ Wlo1Plo1H~ <t>YHK~lo1lo1 OTpa

l· )KeHlo1R, xapaKTeplo13Y~l1\eH lo1HTeHCJ;1BHOCTb pacceRHlo1R, B Clo1MMeTpH4HO~
 
I"~ 

CIlY4ae (I RI ::; 1).
 
I! Ha Ha4a.IlbHoM Y4aCTKe KPlo1BOH fj.À ... sin()c!CM. /10/, /22//. Xa

i 

paKTepH~H npe,qenbH~H yroIl ()maxMO>KeM onpe,qeIllo1Tb, HanpHMep, lo13 
.YCIlOBHR, 4TO nonpaao-uraá 4IleH B /22/ paaeu 0,20 Torna 

"
~'I 

\ 
.' 

" 
I 0,18 770 ~.).~: " () = are tg (~2--- T /32/
 

lí
I' max d N 1F1
 
~ 

Ó 'o? 
-Ilpa ,qaIlbHeHweM pOCTe ~ O YBeIllo14lo1BaeTCR creneas HaIlO>KeHHR <j)YHK~I:1H 

ÓTpa>KeHHR ,qIlR pa3Illo14HblX 6IlOKOB, H npa no'4TH Hen'pepblBHOM pac\f
r,::";~	 ppe,qeIleHlo1lo1 06l1\eH <j)YHK~HH OTpa>KeHHR lo1HTeHClo1BHOCTb CTaHOBlo1TCR npo

nop~lo10HaIlbHOH wlo1plo1He, CBR3aHHOH c M03~lo1~HOCTblO~" 
.' -;I 

\	 

fj.À = 2d eos()o 2y21n 2770. /331\.J 77
 
Ji

,li" 

HaKOHe~, npH nplo16IlH>KeHlo1~ K 90° lo1HTeHCHBHOCTb CHOBa npondp~lo10HaIlb

" 
~. 

~.	 

H~sin(Jo,Ho.c K03tt><j)lo1~HeHToMp->CMo /30/ npa rr:.»1/. XapaKTepHblH 
~ r	 r 

1\,.	 
yroIl ()KP nOIlY4aeM nplo1paBHlo1BaHlo1eM /33/ lo1 BeIllo14lo1H~"lC 

3 
r 4d sin()O N IF I !T 

/fj.À(()::: ~,) =·-------·V~ I /34/"r" z y'2 T 
I 

I l'
I

'fJ.À /_----r-d3N/F/i 

it .: I
 
...... I
 

__ , // I
2d'l,..I <, // I PHc.3. Yr~9BaH 3aBHCHMOCTb g~
)<..... I 

/~ :
I 

~eKTHBHOH lliHpHHbI ~YHK~HH oTp~e,f, 
I HHH, xapaKTepH3YID~eH HHTeHCHB- I~ I
~fTl 

HOCTb pacceHHHH Ha KpynHoÕnOqHOMI : fi ft 
M03aH.3.!:!2M KpHCTaJIne /77= ' ...I = 2y 2ln2 77l.1\ 9'max ger it 90· 9 

LI 

'j.
t	 \.. 9 

" I 
-. I 



, FI( Fmln FmOK Fcrit 

1 7 TJ ' 
8Kp = arctg( ~ o ~). 

d NI FI T 

PHc.4. 3aBHCHMOCTb HHTeHCHBHOC
TH paCCeHHHH OT BenHqHHbI 

CTPYKTYPHOH aMnITHTygbI. KpHBaR 
1 -,gnH KPynH05noQHOrO M03aH~
Horo KpHcTanna, 2 - gnH Men
K05noHHoro KpHCTanna. 

/35/
 

OAHa H3 KpHB~X Ha pHc.4 - aaSHCHMOCTb ~HTeHCHBHOCTH OT IFI AnR 
KPynH06n04Horo xpuc r anna, npH ManblX IFI .. KOHe4Ho, I--l F l 2 /a' 
coo'ree'rcfaaa C /13/, TAe BMe~To r - 'tOnL1V1Ha KpHCTanna T / •. Ecna 
onpenernrrs Fk KaK BenH4HHY IF I , ripa KOTOPOH (A r -' thA rJ = O, 1 , 
TO npeAenbHOe aHa4eHHe AnR KHHeMaTH4eCKOrO npH6nH~eHHR B reOMeT
pHH OTRa~e"HHR / AnR CHMMeTpH4HOrO CI1Y4.,aR R = 1/ paBHO 

-1 
F = (3dN r) • /36/k 

rpaHH~a npHMeHHMOCTH KHHeMaTH4eCKoro npH6nH~eHHR B reOMeTpHH 
nponYCKaHHR.TaK~é B~pa~aeTCR COOTHOW~HHeM /36/. AeHcTBHTenbHO, 
taK KaK npH Man~x z 

k 
J (z) "i k I-1) 2 (~) 2 ~ o

k=O	 (k!) 2 

nO!1Y4aeM 

A2r 2
 
(PL(Y)dy == 1TAr(l- -_)
. 3	 /37/ 

- Bwpa~eHHe, nonHOCTb~ COBnaAa~~ee C COO!BeT~TBY~~HM B~pa~eHHeM 

B reOMeTpHH OTpa~eHHR.
 

, C pOCTOM 1Ft HHTeHCHBHOCTb' I CTaHOBHTCR nponop~HOHanbHO~
 

I"FI. nYCTb - BenH4HHa IF!, npa KOTOPO~ (1 - th(Ar)) = 0,05.
Fmi n 
TorAa 

0,18 TJO (..!...). 
]fmax	 - ---- T /39/ ~, 

- d 2N tg 8 
0 

npH AanbHeHweM pOCTe [FI HHTeHCI-1BHOCTb YBenH4HBaeTcfI, HO aaBHCH
MGCTb OT F CTaHOBHTCfl cnO~HOH, OTHOCHTenbHO Cna60H H n03TOMY 
eABa'nH YA06HOH AnR CTPYKTYPHblX HCCneAOBaHHH. HaKOHe~, np~u 

~ 
\ rr,	 /40/1 FI>	 FKp V'T 

FAe nonY4eHO npl-1paBHHSaHHeM /33/ H /34/,3$$eKTHBHa~ WHpHHaFKp 
06naCTH OTpa~eHI-IR CTaHOBHTCR õonsuie WHpHHbl pa3MbITHR, oõycnosnea
HOrO M03aH4HOCTb~, H n03TO~Y caoaa I - IF I . 

BTopaR KpHBafl Ha pHc;4 COOTBeTcTByeT MenK06n04HOMY KpHcTanny, 
AnR KOToporo'nepeKp~THe $YHK~HH OTpa~e~HR HacTynaeT paHbwe, 4eM 
HaCbl~eHHe paCCeRHHJ1 Ha OTAenbHOM õnoxe o MO~HO C4HTaTb, 4TO A.(1f1 
'raxor-o xpucranna F, >F o.Toeor2<5dtg80TTJ-Ol. OTCIOAa, KCT'aTH,mln mal\. . 
cneAyeT, 4TO paaAeneHHe KpHCTannos Ha MenK06n04Hble H KpynH06n04

t I 

Hhle - OTHOCHTenbHOe, 3aBHCR~ee OT APyrl-1x napaxe'rpoa o npH4eM AnR 
KpHCTannOB C nlO6wM pa3MepO~ 6nOKOB MO~HO, B npHH~Hne, ç03AaTb 
ycnoBHfI A!1R IlHHeHHOH 3aBHCHMOCTH o Ho npáKTH4eCKH TaKaR B03MO~
HOCTb MO~eT OKa3âTbCR nHWb $opManbHOH HnH TpYAHopeanI-13ye~oH, 

eCI1~ AOnYCTHMble yrnbl 8 O C!1.HiltKOM Manbl HnH, 3Ha4eHHR F, npa 'KOT,OP~~ 
'. 3a~HcHMoCTb nHHeHHa, npeauuraxrr C!JaKTH4ecKHe 3Ha4eHHfI CTPYKTypHOH 

aMnnHTYAbl An~ AaHHoro xpucr anna , 
B r aõn , 1 - HecKon~Ko paCC4HTaHHblX npHMepos nponopuaoaans aocr a 

Me)1{AY I H F. Ben'H4HHa rk - MaKCHManbHO AonYCTHMaR Ton~HHa OT

Ta5nHI.J;a 1 
-8 22-3

d == 2· 1O' Ç;M, N = 10 CM 

~o ..	 1: 6?o T Fmút «: "LK Kt K2 
(CM) (CM) (IO-12CM) (IO-I2cM) (cM) 'F=lirr.ülfF=~ 

\ -1 
F = O,9(dNr) . , /38/	 5' I·ío-3 7 ° 0.025 4.5 22 0.75· 10--1 180 35min	 -.. 

75 13.5 
CR .. Ecna F - BeI1H4HH~ IF I, ripa KOTOPOH OTHOCHTenbHafl ncnpaexa 
Ha 3KCTHHK~~~ B /22/ paBHa o,t, TO I' 20· 10-3 30 o 0,2, 0.22& 2,25 7· 10-4 150 13,5 

10 

Aanee H3-3a BTOPH4HOH 3KCTHHK~HH nHAeHHaR aaBHCHMOCTb HapywaeT-	 2' 5·10-3 30° 0.05 0,9 4,5 3.7·10-4 

lo 11 



-'
 

'lo ' 1: d: 
(CM)	 (IO-SCM) 

, 
- '2 5~ 10-3 

2' 5, 10':'3 

l' 5·10-3 

r' 1·10-3 

I 

1	 1'10-3 

2 

4 

2 

2 

2 

N = 10 22 eM-3 

<,T 8Kp JÇ 
(eM) (f;.=IO-I2cr~.) (F=F.t. 

0,5 86 ° 7 

0,5 77° 7 

O,~ .. 83° 7 

0,05 85 li> 5 

0,5 75° 16 

'I'aõrnma 2 

K
<, 

2 

)cF =/i=2' IO-I~ 

-
" 
3,5 

3,5 

3,5 

2,5 

8 

AeJ1bHOrO 6J10Ka H TeM caMblM ace.ro KpHCTaJ1J1a AIlR npHMeHeHHR KHHe
MaTH4eCKoro npH6J1H>KeHHR ntm 1 F I = F =.F, /a COOTBeTCTBHf.1 c /36//0.	 k max . 
BeJ1H4HH~ H k - OTHoweHHR HHTeHCH~~OCTH. Ha J1HHe~HOM Y4aCTKek l 2
 
K HHTeHCHBHOCTH B KHHeMaTH4eCKOM npVl5J1H>KeHf.1H .c l<pHCTaJ1J10M ':0J1

UlHHO~ .T k AITR :aHa4eHH'i1 F, paaaux HH>KHeMY H BepXHeMY np~ÁeJ1at-:l
 
~HHei1Horo Y4aCTKa COOTBeTCTBeHHO o
 

B Ta6J102_rfeACTaBJ1eHbl AJ1R pRAa CJ1Y4~eB KPHTH4eC~He yrnu 8K~ 
npH FI =.10 CM ~ OTHoweHVlR k l H k 2 HHTeHCHBHOCTeH /30/ H /lj/ 
npH ABYX 3Ha4eHHRX F. B CJ1Y4ae KHHeMaTH4eCKoro npH6J1H>KeHHR npH
tMMaJl0Cb, Tk :::; (3 dN F2 ) -1, (JO = 4~.0, npH4eM Y4HTbIBaJl0Cb, 4TQ nep
BVI,4Hbl~ 'cnexrp nponopuaoaarteu À- ,T.eo BBeAeH AànoJ1HHTeJ1bHbl~ 

I • • 5(J
MHO>KHTeJ1b SIn O.	 -. 

4.	 CnY4A~ MOHOXPOHATH4ECKoro nEPB~4Horo nY4KA 

B npeACTaBJ1~HHOM aHaJ1H3e npeAnOJ1araJ1CR HeMoHoxpoMaTH4ecKH~
 

cneKTp nepBH4Horo n~4Ka~ npH 3TOM M~ C4HTaJ1H, 4TO 3HepreTH4ec

KH~ AHana30H pacceVlBaeM~X He~Tp080B onpeAeJ1ReTCR KOJ1J1HMa~He~
 

a m nepBH4Horo nY4Ka, T oe.' AJ1R BeJ1H4HHbl HeMOHoxpOMaTH4HOCTH nep
fH4Horo nY4Ka ~Ào BblnOJ1HReTC~oTHoweHHe ~Ào» 2dcos80· a H,m 
KpOMe	 Toro, ~Ào» 2dcos 8 02Y21n2.1'j0.3TO n03B0J1H1l0 (J>HKCHpoaaTb aa
npaaneuae naAeHf.1R H aapsupoaar s AJ'lHHY' aOJ1Hbl. n03TOMY n0J1Y4eHfible 
(J>0PMYJ1bl HenocpeACTBeHHO npHMeHHMbl K CJ1Y4alO KpHCTaJ1J1a, noaeuiea
Horo	 B I 15eJ1b1H1 I nY40K He~TpOHOB. 

AtiaJ10rH4Hbl~ aH,aJ1H3 MO>it1-tO np6H3BeCTH AJ'lR t-:10HOXpOMaTH4eCKoro,
 
/T04Hee Bblpa~aRCb, KBq3HMOHOxpOMaTH4eCKoro/ nepBH4Horo nY4Kao
 
B-3TOM CJ1Y4ae 3HepreTH4eCKH~ AHana30H pacceHgàeM~X He~TpOHOB
 
onpeAeJ1ReTCR CTeneHblO, HeMOHoxpOMaTH4HOCTH aroro nY4t<a, T. e Bbl
o 

nOJ1HReTCR ÇOOTHoweHHe ~Ào« 2dcos 8óa' lÍ1 
VI, KpOMe Toro, AJ1R MO

12 

3aH4HOcT..... : ~y21n 2 ry 0« a . npH 3TOM MO>KHO (J>VlKcHpoBaTb J\J1HHY B'OJ1H~ 
'1,' VI BapbHpoBaTb HanpaBJ1eHHe naAeHHR. Pe3YJ1b~aT TaKoro aHaJ1H3a MO~ 

m	 . 

>KeT 6~Tb nOJ1yweH H HenocpeACTBeHHoi1 nOAc~aHOBKO~ B /13/ H /22/ 
COOTHoweHHR 

t ' (À) I (O ). (.Q.Q.,) = 'I (8 ) __1_'._. 
lo O = O O ' d À Y:::; O O O 2 d cos 8 O 

~	 3Aecb ~(80) - HHTeHCf.1BHOCTb nepBH4Hóro 
HH4HOMY yrJ10aoMY AHana30HY /B cpeAHeM 
CTaBJ1RIOUlaR c060~ HHTerp~J1 no BceM AJ1HHaM BOJ1H 3Toro nY4Ka. ff pe
3YJ1bTaTe, AJ1R K~HeMaTH4eCKoro npH6J1H>KeHHR 

3 
I == I (8 ) 4d sin8Qtg80 N 2 ,2 /42/O O' ' 1 F T,
 

Icos a 11
 

AflR J1HHeHHO~ 06J1aCTH Me>KAY,.F. ~1 F : 
rmn max 

" 
I" 

/ 2 
I"" r:= 2 T T 2d NtgOol FI
 

1== Io(80)2VIRI d tgBoN Irl (-;-)[1 _.(-;) .....,.l.
 
'

." 

',: 1	 npH' 8 0 --. 90° nOA06HblH nepexon 
B 3TOM CJ1Y4ae AnR n0J1Y4eHHR 
I "'cneAyeT TaK>Ke HCn0J1b30BaTb 
c r aa lo (À) MOHoxpoMaTH4Horo 

/41/ 

nY4Ka, OTHeceHHaR K eAH
HanpaBJ1eH~H 8 0/ H npeA

.Y. 11 1/0 

npMBeJ1 6bl K paCXOARUleMYCR Bblpa>KeHHn. 

a6C0J1~THO~ BeJ1H~~H~ HHTeRcHBHoCTH 
/29/, T .e. 3HaTb cnexrpans asrã co

nY4Ka. 06bl4HO Hcno:nb~yeMaR creneae 
HeMOHpxpOMaTH4HOCTH naAalOUlero nY4Ka, COCTaBJ1R~UlaR He MeHee 
0,5-;- 1%, He npHBOAHT K KaKo~Y-J1H60 OTJ1H4HIO OT CJ1Y4aR', "õenoro" 
nY4Ka 'npH 80 --. 90°, TaK KaK 3$$eKTHBH~~ AHana30H pacceHBaeM~X 
He~TpOHOB ,/~M. /33// Ha ABa - TpH nopRA~a ·MeHbwe. TaKYIO >Ke OT-' 
HOCHTéJ1bHO MaIlYIO B~J1H4HHY cOC,TaBJ1ReT npa CABHr :cpeAHe~8 0--, 90° 

.li	 AJ1HH~ BOJ1H~ npH H3MeHeHHH HanpaBJ1eHHR naAeHHR B npeAeJ1aX KOJ1
J1HMa~HH. AJ1R CJ1y~aR MOHoxpOMaTH4Horo nepBH4Horo nY4Ka OCTa~TCR 

HeH3MeHHblMI-f rpaHH4Hble 3Ha4eHHR BeJ1H4HH 8 o H F /Bblpa~eHHR /3,/, 
/35'/, /36/, /38/-/40(/ H npHaeAeHHble B Ta6J1H~a-x KOHKt>eTHble ouea-: 
KH. 

3AKnI04EM~E 

~3 npHBeAeHHoro aHaJ1H3a CJ1eAyeT, 4TO AJ1R Ka~Aoro AH(J>paK~HOH

Horo OTpa~eHHR MO>KHO nOA05paTb YCJ10BHR, npH KOTOp~X HHTeHCHB
HOCTb nponop~HOHaJ1bHa CTPYKTYP~O~ aMnJ1HTYAe. TàKaR npqcTaR 3a
BHCl-fMOCTb n03B0J1ReT onpeAeJ1RT~ BeJ1H4HHY CTPYKTYPHO~ aMnJ1HTYA~ 

HJ1H ee H3MeHeHHe 6e3 BseAeHHR CJ10>KH~X nonp~~dK Ha 3KCTHHK~HIO. 
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Ba*HWM AOCTOHHCTBOM CTPYKTYPHYX HSM~eHHH B TaKHX ycnoBHRX 
ftBnfteTCft OTCYTCTBHe lIIeCTKHX OrpaHH4eHHH Ha paSMepY KpHCTanna. 
nOMHMO C~eCTBeHHOrO YBenH4eHHA HHTeHCHBHOCTH pacceAHHA no cpaB
HEHtHIO C ycnoBHAMH KHHeMaTH4eCKoro npH6nH*eHHA / AlIH 06paslIoB, 
npHrOTOBneHHYX HS Tex lIIe KPynH06n04HYX KpHCTannOB/ 3TO OSHa4aeT 

2. 

3. 
4. 

Zachariasen W.H. Theory of X-ray Diffraction in Crystals, 
John Wiley, New York, 1,45. 
DarwinC.G. Phil.Mag., 1922, 43, p. 800. 
KHM 4HP CeH., Ky6HaK C., HHTII B.B. OH~H, P14-83-102, 1983. 

101 BOSMO*HOCTb npOBeAeHHR HccneAoBaHHH Ha TaKHX KpHCTannax, HS .. 
rOTOBneHHe HS KOTOpyX 06paslIoB AOCTaTQ4HO ManOH AlIR KHHeMaTH4ec
Koro npH6nHlIIeHHA TO~HHY /HeCKonbKO MHKpOH/ npaKTH4eCKH HeBOS-
MOlllHO. 

PaCCMOTpeHHYH MeTOA CTPYKTypHYX HccneAOBaHHH HMeeT c~eCTBeH
Hye orpaHH4eHHA. Bo-nepBYx, ycnoBHA AlIA nHHeHHOH saBHCHMOCTH 
HMelOT HHAHBHAYanbHYH xapaKTep, T.e. AlIA K8*AOrO AH~paKIIHOHHoro 
OTpallleHHA MOllleT nOTpe60BaTbCA npHrOT08neHHe CBoero 06paSlIa 
/nnaCTHHKH C onpeAeneHHOH Ton~HlioH/. BO-8TOPYX, rpaHHIIY nHHeHHOH 
aa8HCHMOCTH c~eCT8eHHO Sa8HCAT OT . napaMeTp08 71 Hr. SapaHee, ' 
KaK npa8Hno, HeHSBeCTHYX, onpeAeneHHe KOTOpyX TeXHH4eCKH AOBonb
HO TPYAoeMKO. 

Ha 3THX orpaHH4eHHH CneAYeT, "ITO 3TOT MeTOA eABa nH npHMeHHM 
AJlftonPeAeneHHA nonHOH CTPYKTYpy 8~eCTBa, KorAa He06xOAHM aHa
nM3 MHO*eCTBa AH~paKIIHOHHYX OTpallleHHH. tlo, nO-8HAHMOMY, OH MOllleT 
6YTb YA06HYM npH HSY4eHHHHSMeHeHHA HS8eCTHOH CTpYKTYpYnOA 
AeHCTBHeM' BHeWHero nonA, HanpHMep, MarHHTHoro, HnH npH HSMe
HeHHH TeMnepaTYPY, KorAa AOCTaT04HO aHanHSHp08aTb nHWb HeCKonbKO 
AM~paKIIHOHHYX OTpallleHHH. npH 3TOM ycn08HA AlIA HSMepeHHH MOlllHO 
nOA6HpaTb 3MnHpH4eCKH, 6es npeA8apHTenbHoro onpeAeneHHA MOSaH4
HOCTH 101 cpeAHHX paSMepOB KpHCrannHTOB KaKHM~nH60 APyrHM, Hesa
8HCHMYM MeTOAOM. neHCT8HTenbHO, KaK cneAyeT HS npHBeAeHHYX B 
TpeTbeM paSAene COOTHoweHHH, HSMepeHHe saBHCHMOCTH 1(80 ) AlIA 
KaKoro-nH60 AH~paKIIHOHHoro OTpalKeHHA AaeT npH6nHSHTenbHye SHa
4eHHA 71 101 r. OTCIOAa AlIA KOHKpeTHYX KpHCTannorpa~H4eCKHX OTpallle
HHH cpa3Y pewaeTCA Bonpoc 0 BOSMOlllHOCTH onpeAeneHHA HSMeHeHHA 
F 8 nep80H nHHeHHOH 06naCTH 101 onpeAenAeTCA AHanaSOH AlIA yrna 
80 , 8 
HOCTH 

KOTOPOM 
Me*AY 1 

AonlllHa 
101 F. 

peanH30BaTbCA 8TopaA 
. 

06nacTb nponOPIlHOHanb
, 

OGY4HO npeACTaBnAeT HHTepec xapaKTep nOBopOTa MarHHTHYX MO
MeHTOB nOA AeHCT8HeM nonA npH op~eHTaIlHOHHYX ~a308YX nepeXOAax 
Me*AY HS8eCTHYMH ~aSOBYMH COCTOAHHAMH. npH4eM 3TH COCTOAHHA 
MorYT 6YTb peanHS08aHY HSMeHeHHeM TeMnepaTYPY. H3MepeHHe HHTeH
CHBHOCTH B TaKHX HSBeCTHYX COCTOAHHAX MOllleT cnYlIIHTb npo8epKOH 
nponOPIlHOHanbHOCTH MelKAY 1 H F H ABnATbCA KanH6pOB04H";M AlIA 
AanbHeHwero onpeAeneHHA npOMelllYTOI.IHYX 3Ha4eHHH F. 
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