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CHUONG 3: HINH HQOC TINH THE CUA CHAT RAN
3.1. Sur sap xép cac nguyén tir trong chit ran

Tinh thé chat ran duoc dic trung boi sy sip xép cac nguyén tir mot cach déu din
va c6 chu ky. Néu sy sip xép déu dan nay kéo dai trén mot khoang cach 16n, ta c6 tinh
thé 1y tuong, hodc don tinh thé. Tinh thé 1y tudng it gip trong thuc t& ma phai duoc
ché tao bang phuong phép dic biét.

Néu cac nguyén tir ciing sip xép déu din va c6 chu ky nhung tinh thé ¢ chira
mot s 16n khuyét tat ta c6 tinh thé thuc. Dang nay thuong gip trong thuc té.

Tinh thé thyc thuong cé cau tric da tinh thé: dugc tao thanh tir mét s 16n cac vi
tinh thé lién két v6i nhau qua cac ving bién gidi hat.
3.2. Mang tinh thé, 6 co s&
3.2.1. Pinh nghia

Mang tinh thé 1a mot tdp hop vo han cac nit (nguyén tir, phan tr hodc ion) sap
xép theo mot trat ty nhit dinh. Mang nhan dugc bang cach tinh tién trong khong gian
ba vecto khong ddng phing a, b, ¢ . Cac vec to ndy xac dinh phuong va khoang cach
gifra cac nlt cua mang.

f

3.2.2. Pic diém
= Co su lap lai mot cach chu ky cua cac nut theo phuong bat ky trong khong gian. Vi
vy khoang cach gitta cic niit gin nhét s& gidng nhau trén phuwong chira hai nut va cac
phuong khac song song v6i phuong do.
= Mdi nit mang déu dugc bao quanh bdi mot sd lwong bing nhau cua cic nit gan
nhat voi khoang cach nhu nhau.
Mang c6 thé xem nhu dugc tao thanh bang cach sap xép lién tiép theo cac canh a,

b, ¢ nhitng hinh khdi gidng nhau. Cac khdi nay goi 1a 6 co s& va cach sip xép cac nut
trong 0 co s¢ 1a dai dién chung cho toan mang.

Nguyén tac chung dé lya chon 6 co so la:
Tinh d6i xting ctia 6 co s& phai 14 tinh d6i xtng cua tinh thé
Co6 thé tich 6 nho nhét hodc cac canh bén ngén nhét
Sb canh bang nhau va s6 goc bang nhau cua 6 phai nhiéu nhat
S6 goc vudng (néu c6) phai nhicu nhat

O co sé dic trung boi 3 vecto a, b, ¢ va cac goc gitta chung @, B, v
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Thuong nguoi ta chon 3 truc x, Y, z dinh hudng theo cac vecto a, b, ¢ cta 0 co so.
biém goc O dugc qui udc dat & mat sau bén trai cua hinh.
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3.3. Céc loai céu tric tinh thé
3.3.1. Cac yéu t6 d6i xirng
Truc dbi xtmg C,: La 1 dudng thang c6 trong hinh ma khi quay hinh quanh tryc 1
, L. 360 .., S 1as A s
goc a voi ¢ = —— thi hinh duoc 1dp lai déu dan.
n

o 12 goc quay van 1a s6 1an ldp lai — truc bac n: L,

Ngoai truc doéi xung, con c¢6 nhiing yéu td6 do1 xung khac nhu yéu to doi xing
don vi E, tam doi xtrng i; mat doi xing o, (chtra truc doi xung chinh), oy, (vudng goc
voi1 truc doi xung chinh), oy (chtra truc doi xung chinh nhung nam gitra hai truc C,
vudng goc vai truc chinh); va truc doi xing nghich dao S, (quay quanh truc C, roi

phan chiéu qua mit phang vudng goc véi Cy).

C4 Ce CC()

=

Trong hinh 1ap phuong c6 cac yéu té ddi ximg sau:
= Yéu to doi ximg don vi E
= Céc tryc ddi xtng: 3C,, 3C, (dudng ndi tim cac mit dbi nhau); 4Cs, 4Cq (dudong ndi
tam céc dinh ddi nhau), 6C, (dudng ndi tim cac canh dbi nhau)
= Mit dbi xtng: 9 mat doi ximg




Hinh 1ap phuong c6 cac thong s6 sau:

6 mat bén
Canh bén: dai a, sd lugng 12

» Puong chéo mat: dai a~/2 , s6 luong 12

= Puong chéo khoi: dai a+/3 , s6 lugng 4
3.3.2. Hé tinh thé
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Tuy thudc vao cach sip xép giira ba vecto a, b, ¢ ma co tit ca 7 hé tinh thé. T 7
hé tinh thé nay, tily cach phan b cac nit ma c6 14 kiéu 6 mang Bravais.
STT Tén h¢ Pac trung hinh hoc Yéut6doi | O [ Tam | Tam | Tam
xung tiéu goc | day | khoi | mat
biéu
1 | Triclinic azb#c |a =P £y Cy X
(Tam ta) 90°
2 | Monoclinic azbzc |a=y=90"% C, X X
(Pon ta) B
3 | Rhombohedral |a=b=c |a=pB =y # Cs X
(Mt thoi) 90°
4 | Tetragonal a=b#c |a=p=y= Cs4 X X
(Chinh phuong) 90°
5 | Hexagonal a=bz=c |oa=p=90 Ce X
(Luc gidc) y =120°
6 | Orthorhombic |azb#c |a=p =7y = 3C; X X X X
(Ta phuong) 90°
7 Cubic a=b=c |a=p=vy= 4C4 X X X
(Lép phuong) 90°
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7 Crystal systems 14 Bravais Lattices
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The 7 crystal systems and the 14 Bravais lattices

3.4. Ky hiéu phwong, mit theo chi s6 Miller
3.4.1. Ky hiéu phwong tinh thé [uvw]

Moi dudng thing song song déu co cach sap xép cac nut gidng nhau va duoc dai
dién bang ky hiéu phuong tinh thé di qua gdc truc va song song voi phuong can xac
dinh.

Cach tim:
= Tir gbe truc toa d6 v& duong thang song song voi phuong can xac dinh
* Tim toa d0 nit mang gﬁn géc truc nhat trén duodng théng d6. Néu toa do nut mang la
(p, g, r) thi ky hiéu phuong 1a [pqr]
= Néu toa d6 13 phan s6 thi qui dong mau sé. Tt s6 14 u, v, w thi ky hiéu la [uvw]
= Néu toa d6 c6 diu am thi trén dau chi s6 twong g ghi ddu —
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Vi du: Trong h¢ 1ap phuong thi cac truc x, Y, z ¢6 ky hi¢u [100], [010], [001] vi
di qua cac diém (1,0,0), (0,1,0), (0,0,1). OC c6 ky hiéu [111] vi qua C(1,1,1). OB ¢6
ky hiéu [101] vi qua B(1,0,1). EG c¢6 ky hiéu [0 1 1] vi E’(0,-1,1) trén OE’// EG.

I W4

E E F

\c

A D
Nhu vy [uvw] la ky hiéu cua phuong [uvw] va cac phuong khac song song voi
phuong nay. Trong hé dbi xing cao (lap phuong), nhleu phuong khong song song, co
ky hiéu khac nhau, nhung lai c6 cach sap xép cac nut giéng nhau nén duoc coi la cling
nam trong mot h¢ phuong va ky hi¢u <uvw>. Cac phuong trong mgt hé co cac tri tuyét
d6i uvw giéng nhau va c6 thé hoan vi chd cho nhau.

Vi du: [100] [010] [001] thudc h¢ <100 >

[111] [1 22701 117 (11 1] thudc hé <111>
3.4.2. Ky hiéu mit tinh thé (hkI)

Cac mat song song déu c6 cach sap xép céac nut gidng nhau va dugc dai dién bang
ky hiéu mot mat gan gdc truc nhat (nam trong 6 co so) trong s6 cac mat song song do.
Nhu vay cac mit song song s& ¢ ky hiéu gidng nhau hoic c6 thira sé chung.

Cach tim:

*= Tim giao diém mat voi 3 truc x, y, Z. Néu mat di qua géc truc, chon mat khac gﬁn
gbc truc nhit (ndm trong 6 co sd) Va song song voi mat da cho. Toa d6 3 giao diém la

(p,0,0) (0,q,0) (0,0,r).
= Lay i, i, Ldi qui dong mau s6. Tt s6 1a h, k, | thi ky hiéu mat 1a (hkl)
pqr
= Néu toa do c6 diu trir thi dat ddu — & trén dau chi s twong Gng
Vi du: hé 1ap phuong

€{0,0,1)

111 3 2 6
‘L L1158 285 ABC(326)
U.E.EIPY 2 31 6 6 6
Al2,0,0)
x
z z
‘ E F E F
E F E (001) F
B B
€ ¢
B c B c ©19) (11)1)
o) ]
. G . G y G y G y

A

y
D A D A D
(10o0) P ,ﬁ /
X
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Nhu vay (hkl) 1a ky hiéu ctia mat (hkl) va cac mat phang khac song song v6i mat

phang nay. Ngoai ra do tinh ddi ximg cao nén nhiéu miat khéng song song, c6 ky hiéu
khéac nhau, nhung c6 cung cach sap xeép cac nut s€ tao thanh hé mat; ky hiéu {hkl}.

Vi du: (100) (010) (001) thudc hé {100}
(110) (101) (011) (110) (101) 0 1 1) thudc hé {110}

3.4.3. Ky hi¢u trong hé sau phuwong

4z Theo Miller O;AC va O;AE c6 cing cach sép
D, xép cac nut nhung c6 ky hiéu (111) va(121)sd
khong cung hé. Bravais bo sung bang cach dung
4 truc Xy, X, X3, Z VOi X1, Xp, X3 nam trén cung
mit phing vudng goc voi truc z va cach nhau
120°.
Ky hiéu phuong [uvwr]
p, g, r 13 toa d6 diém trong hé x, y, z thi u, v, w
xac dinh theo:

_2p~q _29"p

Y :
3 3 3

Qui dong mau s thi tir s6 12 u, v, w, r va ky hiéu
phuong la [uvwr]
Vi du: Tim phuong x;: A ¢6 toa d0 (1,0,0) trong h¢ xyz
_2170_2 _2.071_ __0t1_ 1

1
—, V' T w' R —0=>2—1—1o=>[2110]
3 3 3 3 3 3
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Xp [1210] x,[1120] 2[0001]

Ky hiéu mat (hkil) (tim nhu véi ky higu cta Miller)
Khi do

O,AC (1121) O,AE (1211)= cing hé

ABA B, (10 10)

3.4.4. Khoang cach mat (interplanar spacing)

Khoang cach mat la khoang cach gém nhat gilta cac mat tinh thé song song, chinh

la khoang cach tir goc dén mit ndm gan gdc truc nhat (hkl) va bang doan thing vudng
goc ha tir goc truc dén mit (hkl)

dhkl B 5 2 >
() (%) 4[]
la) (p/) (¢
Trong h¢ chinh phuong a=b d = 1
h2+k2+ |2
a’ ¢’
Trong h¢ 1ap phuonga=b=c 4= a




3.4.5. Géc giira hai phwong cho truwée
Gia str ¢6 2 phuong Ly [u;viwg], L [usvoW,]. Tinh goc ¢ gitra hai phuong

1 2
+ 2 + 2
(a"wuw,u, Tbwv,v, Tchw,w,)

cos ¢ =
N,.N,

— 2 2 2, 2 2 2
Ni—\/uia fvbTtwc

Déi v6i hé 1ap phuong

+ +
V1V2 W1W2) i i

cos P = Il —(u,u,
N 1 N 2
3.4.6. GAc giira phwong va mit tinh thé
Tim goc gitta phuong L [uvw] va méat P (hkl)

1
cos P ——(hu T kv T lw)
M .N

Déi véi hé 1ap phuong

1
(hu kv ©w)
M'N' N':\/UZ+V2+W2

cos P =
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