TAP CHI KIIOA HOC — 3, 1987

PHUONG PHAP MANG CON TRUC GIAO PE
NGHIEN CUU BIEN HAT TRONG HE SAU PHUONG

Nguyén An, B3 Tha Hung

1. Mé dau:

Bitn hat déng vai tro quan trong trong co ch€ hoat d4ng otia nhidu linh
ki¢n dicn & nbir pin mEt tréi, Varistor, linh kién ming mdng v.v... Chung oling
duh hierag manh d8n che Hinh chil di¢n quang cla ban din |1, 2, 3].

i co 85 1Y thuy&t mang trung [4, 5] nguoi ta 42 nhin duge nhidu k&t qua
I¥ thu trong mang 14p phwrong [6,7, 12, 13], eling nhw trong mang siu phwong
(S, 9. 16].

Trong [11] ching t0i 33 dwra ra phwong phap mang con true giao d& aghién
ctro man s tinn cda bidn hat thuée he tich thd bt ky. Trong eong trinh n 'y trinh
bay vi¢: ap dung phwong phap 2o 42 xée dinb cac théng 6 cua bién hat cho
h¢ 1ap phurong va dikc bist cho hé siu phuong.

2. Bidn thee gidi tich caa cae théng s6 dic ireng cho bién hat:

—

Uy vai mdt trye quay C xde Jinh, bién hat dagc d§c trung bédi gée quay 0
mire ¢ frans X0 D@ nghisn edu efu blnh bLicn hat ta edn dua va. vécto b, chi

. (4 - ’ 2 =" »

hudng hin g% d61 xtng trong mat phi g quay va vécto a, chi phap tuvén caa
) - A} " == = - - - ‘ A}

bién 14, C4: victa a,. Voo VUL D thAanh co s& cia mang trung trie wivo. Trong

[11]dY chirng minh, d5i véri mot eflu trac bdt ky co ths XAy dung mang (rung

— — —

truc gine chio tién hat khi biét mang con tryc giao q, p, .

Tir (6) vo (7) clia [11] ta suy ra:

p == [0 E»““-ﬂ,u; == ngﬁ “FJ (1)
- .
con ZI’Z r{) X '_"' ez

gz — b . . [’ » — i
Vipva b d8n blu didn trorg Khang giui tinh th?, n&n ¢ -~ k& qui eda phep

' . - o - . . - S & a “x
nhan hoo el F dare hidn YAn trong kh*ng gian mang dio. Khi bitu dién

p \ | . .
q trong khd g gium - ang tinh 1he ia duce ;

i = 5;1 =85 Vs U + 2,13 Uy — g;lfg:p[};!'l —g;!ZgS@U@UI
B B

B
de = 8 2 (gapUsly + 2,00y — 82, L2:UsUs - 1Ny, UL, ()
41 B B
Qs = g T el e Uy o+ g9, Usly) — g ! ggap Us Uy — g, E—‘gs;U.aL’x-
%
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Td (23) cha[11] ta co:

o /—’
Sin 0 = m( n,mz + ngmny) /h/ "
V(n1 + m h“)(n + mg h?)
va = 2 2 hy a2 2 1y )
E -\/(nl +m1 h )(n’ + m h?)
trong 46 n;, ny, m,, my dugce xdc dinh bai di®u kicn trang [11]
I} + 1:\"21’).—_12 (0) + 1 by ()

2
Bién s& la gid u6l xung nu m; = —m, vAn, = n, = n. N6i cach kbac, khi

cho trude trye quay B moi td hep 2 gia tri n, m bii ky déu irng voi met bién gil
d6i xing. Uong thoi

2nm 71;/
Sin e'ym = m (4.8)
va Seym = N? + m%h? (5.2)
cdHn véolo: d = n_|; + mt? (1
s8 14 nghn nht vi dwgc chon lam vécto E: Tae Ja:
by = np + mq (8)
—_ —_—  — — —
vAa a,=[byx B] =uq - mh®p . (9)
3. Ap dung cho h¢ sku phuwong:
B4i vol hé sdu phuong:
1 —1/2 0
g =a* |—1/2 1 0 (10)
0 0 C?a?
Khi chu ¥ d&n (10) bidu thuire (1) Vil (3) <6 dang:
Pl i 0
ps = 2p U, (11)
ps = v(U; = 2Uy)
q = 4d -- v l"‘;
qz2 = 2d — Iv U] Ug ‘ (12,
qﬂ = —'% \'17] lvj;
2
PR . (13)
/p/* p
"2
trong d6: E —(—2— (14)
v a
d = ‘~.'(‘]2 + H'? -+ }Ll_'i — U, U, (15)

Bitu kién trung (6) bay gior co dang:
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|12 (p,n: +3dm? ):- I (pn: + 3dm; ) (16)

Tu (13) va (1 suy ra:
(=n;m; + Ny'n,) v 3dp

sin 0 =

\/pn: + 3dznlZ V.U": -4 Bdm: (7

D6i vori bien gid d8i xirmg ta co6:

2mn V 3dp
pun? 4+ 3.im?
va S = un? + 3dm? as
Néu ldy véclo_ﬁ' == 3?(di8n kién nay khénglimthay 431 y nghia hinh hoc céa
bicn) thi hé théc (13) trd thanh:

5in 0 4y = (17.a)

/-8 (13.2)
3p
va phwong trinh (17.a) ¢6 dang:
9002 oo
Cosf = —h2_—dm (19)
3un? + dm?
Con X = 3un? + dm? (18.2)

Cac bidu thire (13.a) va (19) hoAn todn pha hgp vél eac k€t qua cda [9].

Khi thay cac gia trj ol p (11) vA q (12) vAo cde phwong trinh (8) va (9) ta
s nban dugc bidu thire gidi tich d6i véi cée thinh phin cha cic véclo b, va o,

Thao lndn két qua ;

Diéu ki¢n (rang (16) eho phép ta tim duoc moét 14p edc gia i1ri n;. m, tng véi

mot truc quay xdc dinh h Trong bang 1 ta dwa vao t8 hgp cke gia tri n;. m; ung
vidi edc truc quay khac nhaa [001], [120] cda h¢ sau phwong véi ty 88 truc

2
c/a = 1,55 bay—c—-—lg-.
a? 5

Khi so sanh cAc phwong trinh (17) va (17.2) ta suy ra réng, (rng voi mot esip
gid tri n, m xac dinh tay y ta ludn lnén tim dirgec mol t4p cfp cho gia tri n: ; m“'
(véri i = 1,2) ddng thoi théa mEn phuong trinh:

-n" m*4n"m*
2nm I 21 (20)

1n? 4 3din?
s Vpnrz—f- 3 dm'l"‘ Vpn;' + 3dm;’

Tire lfl t8n lai ahirng doau bién dinh hudng kbhAe nbau ing voi cung mot
truc quay h va géc quay 9. Trong bing 2 ta dwi vio nhirng bisn nhu vay.

N&u goi b lx gbe giira vécto dinh hrang b cta do an bién bat ky voi victo
dinh budng b clia doan bién gil ddi xanyg thi gia tri cta ¢ ¢6 the duoc tiab trye
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Béng 1 — Cac théng s8 mang trung Ung voi cée tryc quay khace nlau

Ne n m B: ;: b 0
1 2 1 (230] [410] 7 81.75
2 3 2 [450] 3 (210} 7 81.75
3 4 1 [250]) |810] 14 46 81
4 5 1 2[130] 2[510] 7 38,25
5 1 2 [430] [250] 13 3217
6 1 3 2[320] 2[140) 7 21.75
7 1 5 [530] [170] 19 65.67
8 3 5 2[540] 6[120] 7 38.25
9 5 1 2[120] 2[510] 7 38.25
— — —
C = [001] p = [010] q == [210]
hzz% Z=4n? + 5 m?
b, = 2mm4n0] a, = [2n = Jm -+ n 0}
2 | 1 1 (301] } [40%] 19 51.75
25 1 2 [601] 2 [205] 32 18.25
26 3 ! 3[101] [12.0.5] 17 36.10
27 3 ) 3 [201] i 2 [605] 16 38.75
28 2 1 [302] | [805) 31 37.50
C = [120] p = [001] q = |308]
po= 12 v =5 d = 15
h? = L Y = 4n® + 15m*?
4
b, = [3m 0 n] a,=[4n 0 dm]

tiép tir cic chi s clia ching. Tir eOt cudi cuny eha bing 2, ta c6 the thiy, gidng
nhu Lé lAp phwong, trong hé saun phusng pho g.o Iri ¢na ¢ khéng phy thude
* —’ % s k.
vAo géc quay 0 ma chi phu thuoe vao cbi s8 cha true quay h. Bdng thoi pho cace
gia tri ctia @; ciing théa mdn he thue:
- M
g ¢; = /h/, — (21)
| B T N
trong 4o M, N 1A nbirng sO nguyén.
Trong bang 3 dua vie phd ght iri cha ¢, A8 v&! «c true gquay khac aleu
kbi tinh theo cong thire (21). Vi truc e (001 .2 tryuc quay cip 6 va 0 6 mat doi
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ol qua 1, nen i ubAn dege 6 dogn bidn d8f xany. Ching han cée bién
N" 200 0,7, 9, 10 trong bang | Khie vai hé& lap phuong chi s§ cic m#t thude
Bat noatinh theé elin bign 461 virng Khong nhil thiét thude cing mdt ho ky hidu.
CH e ban d8i vl bign £ o= 7 Khi b, < [310]thi [ = [320]; vGi bién T = 13
kii T - [130] thi b, - [110].

Cartrus (100 ] va [ 120714 ede true cap 2 va d&a néy trong mit ddi xirng,
do v faea DH e o the tim duoe 2 dean bids ddi xieng vudng goc véi nhau.
Kuidsa, s& 1A phip tuyén cia doan bhien dinh hudng theo };: va nguoc L,
b_: iy paap fuyvén caa doan bién 161 xirng theo T: theo Friedel [ 15] phép quay
1802 vung quank mot huwdng todch hop trong tinh th¢é lam xuit hién song tinh

’ ) . \ . ~ = . _’ N A ~
froag ean frde, tiee 14 lam swit hivo vong trung. Béi vaywa, vio by déu la nhung

Bdang 2 -~ Cac doan bicn khidce nhau ung vé C = [001]

-3

b, = [230]; a, = [410]
l n, ‘m E ‘_l_lb 1 T My B; r: P M| N
»_14‘ 31 20310] | 20150) | 51 1 241.3.0] | 2[5.1.0] | 60.0° 1]
-_1i' O [10.10] | 8.49.0) | 81 3 [6.11.0] | [16.1.0] | 40,800 |1 |2
=1 1) 1H[100) | 2[T20] [ 11| 5§ 2[5.80] | [11.2.0] | 30,00° | 1 |3
—1;;é L2 [1T0L10] [ 2[13.23.0]0 17 ] 9 | 2[9.13.0) | 2[17.5.0) | 19,10¢ 1|5
Lpodd [85.0] | [211.0] | 18 0t [010] [2.10.2] | 73.89° | 2 |1
B0 2L 6[L20] | 9l—1] 2[1.4.0) | 6[3.20] | 79.10° | 3 | 1
5| oi [12000] [ [10.13.0] | 11 j=2| [19.0] | [22.17.0] | 83.71° | 5 | |
; - M
Bang 3 — (g ¢; = /h/ N
- o o . !
L 1 60,0 18,19° 62,63°
/AR R 2 10,89 20200 | 14,07°
’ 1 ; 30.00° 20440 | 32,84°
b T 7 WL 3610 L 25830
|2 L] 73.80° Ga00° 5,520
T ol e B3 1 soe
/ ‘ ' ! ! 81,78° 77.30° | 82.64°
| . !
I tol s 7983 1 84,100 |
R 1| 84,500 81,52 | 85,08
9
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Bdng 4 — Cac mang twong irng vé&i lruc quay vk géc quay khac nhau.

|

4

I

o 7 9 10 1 12 13 14 15 16 17 18 1
a, | 310 410 52
b, | 510 720 8
e | o001 001 ]
o | 21.75 27.75 13,
211 421
18/7 12.6.7 637
010 0.1.0
85°60 49°66
212 302 914 304 o
21/8 5 14.7.4 704 14.7.2 702
010 1.2.0 010 120
56°25 85°60 29°92 49°66
201 | 101 ' 203 911 | 423
8/3 403 803 401 16.8.9 . 843
120 120 120 010 | 010
78°41 | 62°02 44°41 26°66 | 75°92
o 2
27/10 10.
0
8
102 912 101
11/4 1102 22.116( 1104
120 010 010
33°60 38°40 | 62°16




fr -

*quuy ea cle phép quay 180°, K&t qui d6 phit hop v&1 nhan xét cda 1. Dela-

pwnette (10

Bing 1+ dwa vao céc thong s8 cda mang tring ciis co bien hat trong kim

loi. " cac ban din hop chidt thudce hé sdu phuon - vél chc ty s8 truc c/a khac
nav. irong moi 6 ena bang, tir trén xu8ng ta ghi cac théng s& mang trueg ;:,

——l
b,.

© 0. Khi cha Y 4&n s tuong duong trong vibe mé tA che phép quay 180°

blas cie viee :;:vﬁ b, thl cac két quéd cla bing 4 hoian todn phi bop voi cac
bing nung trung trong 8,9, 10].

S. Két lugn:
Biing phuong phap mang con tryc giao da xtc djnh dugc chc thdng 6

ming trueg cla hé sau phuong. Di thit 14p bing mang trung cho mot s6 kim
loai vi bin din. Cing di chirng mimh dwoc rdng. gi6ng nhu trong hé lap
phurorg. eiu hin' bién hat (phd yia tri cda ;) trong h¢ siu phuwong khéng phy
thuoe viao gée quay 8 ma chi phu thudc vao chi s§ cda tryc quay h.

1>
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Hryen An, Jlo Txa#i Xuur

METOl OPTOI'OHAJIBHOM MTOAPEIIETKH JL150 M3yUEHHUHA
rPAHHLL 3EPH B 'EKCAI'OHAJIbHBIX KPHMTTAJITAX

MeTon OPTOTrOHANBLHOA MNOAPCINETKH MPHMCHIICH L1 HBYUCIikl IeiCaid-
HaJAbHOIO KPHCTAJl.14d.

Co3aanH TAGAHIIH COBII&/AI0IMHX OPHCHTAWHA 1151 PasSJiHIHBX OCEBHX OT-
HOIIEHHM C paSyMHHMH SHaucHuAMH (c/a)?
Nguyen An, Bo Thai Hung

THE ORTHOGINAL SUBLATTICE METHOD FOK 7 HE INVESTIGATION
OF THE GRAIN BOUNDARIES IN THE HEXAGONAL CRYSTIAL

A method of the orthogonal sublaltice is prorgsed for boxagonal crystals.
The tablés of coincidence orientation are established for different axial

ratios with rational values of (C/a)?

B6 moén VAt ly cbdt rén
Trudng BPai hoc Tdng hop Ha nol

Nhan bai ngay 25-10-1986



