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PHAN 1 ,
HINH HOC HINH THAI VA CAU
TRUC TINH THE

Mang khéng gian va mang tinh thé

O co s&, cac ki hiéu tinh thé hoc

7 hé tinh the va 14 kieu mang Bravais
Co s& 6 mang tinh thé (basis)

Tinh doi xirng cta tinh thé
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MANG KHONG GIAN VA MANG
TINH THE

« Tr mot diem trong khéng gian bang mét
vecto tinh tien R

—> —> —> —>
R=na‘tn b™n c
1 2 3
vei ng, n,, n; la nhirng s6 nguyén va a, b, c

khéng cuing nam trén mét mét phang ta sé c6
mot mang khéng gian tuan hoan ly twéng
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« Cac vecto a, b, c dwoc goi la cac vecto
co s va cac diem giao nhau cua cac
vec to goi la nut mang khong gian
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 Mang khong gian la mot mang vo tan
trong khong gian

« Néu cac nguyén tir, phan tir hay ion
thudc moét hay nhiéu loai dworc xép vao
mang ly twé'ng sao cho lan can moi
diém nut mang bat ky deu c6 mét nhém
cac nguyén to bo tri giong hét nhau ta
cO mang tinh thé

« Nhw vy mang tinh thé ciing la vé tan
khac vé&i cac tinh thé thwe trén thuc té
deu cé kich thwére hiru han
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O CO SO
La 6 mang thé hién day dd nhat tinh doi xirng
clia mang dong thoi la don vi tuan hoan nho
bé nhat cua mang
O co sé& phai théa man cac diéu kién sau day:
cung hé v&i hé cua toan mang
S6 canh va so6 goc gitra cac canh bang nhau
nhiéu nhat
SO gbéc vudng (néu co) phai nhiéu nhat
Thé tich cia 6 mang phai nhd nhat
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V. amedmd

Representation of space
lattice and unit cell

« O co sé dwoc dac
trweng boi 3 vecto co
o
va 3 goc gitra chung

) {

Z

TP P L
i

Representation of dimensions
of a unit cell

_— = —>
a, b, c
o [y
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Ki HIEU NUT,PHUONG TINH THE

« Chi s6 nat mang dwoc ki hiéu bang 3 so twong
trng voi toa do cua nut trong hé truc toa do da

chon dat trong ngoac vuong kep [[...]], gia tri am
dwoc ki hiéu bang dau (-) trén toa dd twong

rng, vi du [[100]], [0 O]]

> o |
| Cadit o

[[010]]

[[100]]
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 Chi sé phuwong tinh thé dwoc ki hiéu [uvw]
trong do u, v, w la toa d6 cua nut trén
phuwong do va nam gan goc toa do nhat.
oot} | 011]

4
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. Cé}c phuwong song song va coé tinh chat
giong nhau tao thanh mot hé phwong
cing dwoc ki hiéu la [uvw]

« Cac ph,wo’ng khong song song nhwng co
tinh chat giong nhau tao thanh mot ho
phwong dwoc Ki hiéu la <uvw>

 Chi s am c6 ki hiéu (-) & phia trén toa doé
do
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CHI SO MILLER CUA MAT TINH
THE

« Chi s6 Miller cia mat phang tinh thé dwoc ki
hiéu la h, k, | ty 1€ nghich v&i nhirng doan théng,
ké tr goc toa do dén den giao diem mat phang
do voi cac truc toa do twong wng

« Ki hi@u mat tinh thé twong tng la (hk)

» Céc mat phang tinh thé song song va cé tinh
chat giong nhau tao thé,mh hé mat g:ﬁng‘duc_y’c Ki
hiéu la (hkl) va la chi s6 cua mat nam gan goc
toa d6 nhat
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plane (111)
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(100) (111)
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7 HE TINH THE

Dwa vao moi quan hé gitra a, b, ¢, cac goc
a f 7y taco 7 hé tinh thé nhw sau:
 Hé 3 nghiéng

Triclinic a¥bz#EC
aEBLy
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« HE mb6t nghiéng - monoclinic
Monoclinic as£bs#c

e Hé trwc thol - orthorhombic

Orthorhombic a#£b#£c
a=RB=y= 00°

* Hé ba phwong - rhombohedral
(Rhombohedral) (a=b=c;a=8=y)
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« Hé bdn phwong — tetragonal

Tetragonal a=bs#c
a = ﬁ: Yy = 90°

* Hé sau phwong — hexogonal

Hexagonal a=b#c
a=f8=90 vy =120°

* Heé lap phwong — cubic

Cubic a=b=c
[I=B=T=90u
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14 KIEU MANG BRAVAIS

« C4c don vij cau truc (nguyen tr, phan tw, ion...)
con co thé chiém céc vij tri ngoai nut mang tinh
thé sao cho khong lam thay dbi tinh doi xtrng
cua tinh thé tao thanh 14 kiéu mang thudc 7 hé
tinh thé goi 1a 14 kiéu mang Bravais

« C&c vij tri co thé chiém ma khdng lam thay doi
tinh doi xtrng la: tm mat (face center), tam day
(base-center, side-center), tdm khoi (body-
center)

» Tatca cac mang tinh thé cua vat lieu tinh thé
dwoc td hop, 16ng ghép tr 14 kiéu mang nay
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Primitive Body-centered Face-centered Side-centered

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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S

Simple Face-centered Body-centered
cubic cubic cubic
Simple Body-centered Hexagonal
tetragonal tetragonal
@ @
Simple Body-centered Base-centered Face-centered
orthorhombic orthorhombic orthorhombic orthorhombic
| Simple Base-centered Triclinic

Rhombohedral Monoclinic monoclinic

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CO SO O MANG - BASIS
 Cos® 6 mang la tép hop tat ca ,céc nut
khong gidong nhau vé mat tinh tién

. Thwc‘)’ng gap 4 dang O mang sau déy'
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« Doi v&i dang 6 don gidn tat ca cac don vi
cau truc (nguyén tlr, phan tl, ion...) déu
dat tai vi tri nUt mang, ching déu gidng
nhau vé mat tinh tién vi déu dwoc suy ra
ttr vec to tinh tién R

Co s& 6 mang la [[000]]

Tl nut nay bang vec to tinh tién R suy ra
toan bd cac nut ~An I=2i ~g mang tinh thé
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. E)0| v&i dang 6 tdm khoi co s&@ 6 mang sé
gom cé 2 nut [[00Q]] va [[—3—11 do cac
don vi cau trdc nam & tam cua O mang
khdng thé dwoc suy ra tir vec to R ma
phai bang mét phép tinh tién khac qua vec
to R’ ¢6 dd I&n bang nlra dwdng chéo
khéng gian cua 6 co s®
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o E)0| vOi dang 6 tam day CO s® 6 mang sé
gom 2 nut: [[000]] va [[——0]] cing dwoc ly
luan twong tw nhu tren do |&n cua vec to
R’ bang nlra dwdng chéo mat bj chiém
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« Cling ly luan twong tw ddi voi dang 6 tdm
mat co s&@ 6 mang gbm 4 nut:

11 1 1 11

[[000 JI [ ——OIL [[ =0 —1I. [[0 ——1I
2 2 2 2 2 2
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PHUONG PHAP XAC BDINH CO
SO O MANG

« Trén thyc té 6 mang cua chat tinh thé cé
cau tao rat phire tap nhwng déu tuan theo
mot quy luat chung do 1a sw 16ng ghép cua
4 dang 6 mang trén (don gian, tdm khai,
tam day, tdm mat), hay tdng quat hon do
la sw I0ng ghép clia cdc 6 mang Bravais
vao nhau
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« Doi v&i 6 mang dwoc
tao nén b&i moét loai
cau truc, viec xac
dinh s6 nut co s¢
duoc suy ra tw tong
s cac 6 mang Iong
ghép vao nhau.

VD1: co s& 6 mang
cua sau phwong xép
chat gdm 2 nut do sy
lobng ghép clla 2 6 6
phuwong don gian vao
nhau (maoi 6 don gian

hau (m 211
la mot nut) [[ 000 1], [[;;;]]
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VD2: co s& 6 mang cua
kim cwong gém 8 nut
do su 16ng ghép cula
2 O lap phwong tam
dién vao nhau (mot 6
tam dién la 4 nut)

11 11

HWOH[P——OH[P—'ﬂ]HO——ﬂ
2 2 2 2 2 2

111 133 331 313

=1 0= =]
444 444 444 444
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« O mang duoc tao nén bdi nhiéu loai don
vi cau truc khac nhau theo cdng thirc hoa
hoc A/B,C,...chinh la sw Iong ghép cac
mang cua A, B, C... vao nhau. Co so 6
mang dwoc xem xet tuy theo cac dang 6
mang duoc tao nén béi A, B, C... riéng
biét...va dwoc ghi tach riéng ra doi voi
tirng loai don vi cau trdc khac nhau
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* VD1: co s& 6 mang
ciia CsCl gdbm 2 nut:

Cl: [[000]]

111

Cs:[——1
222

do co sw 16ng ghép
cua hai 6 lap phwong
don gian cua Cl va
Cs vao nhau (méi 6
don gian 1 nut)
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 VD2: co s& 6 mang clia NaCl gébm c6 8
nut do sw 16ng ghép cla 2 6 1ap phwong
tam dién vao nhau (méi 6 tdm dién 4 nut)
mot 6 cua Cl va moét 6 cua Na. Co s& 6
mang nhw sau:

11 1 11
Cl 21000 I}, [[——01], [[—0 —]] [[0——I]
2 2 2 2 2 2

111 1

Na [ I [[11 —]] [[1—1]], [[—11 |
2 22 2 2
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# Na* (Sodium ion)

{3 ¢l (Chloride ion)

o
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TINH DOl XUNG CUA TINH THE

» Ngoai cac vex to co s& a, b, ¢c va goc gilra
chung ¢ £ 7 tinh thé con dwoc dac trung
b&i tinh ddi xtrng clia chung

» Tinh ddi xtrng cla tinh thé dwoc thé hién
qua cac yéu to doi xirng nhuw: tdm doi
xtrng C, mat doi xieng P (hodc m), truc doi
xwng L, (hoac n)
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TAM DOl XUNG C

Con duwoc goi la tdm nghich dao 1a mot
diém nam bén trong hinh co6 dac tinh: mot
dwdng thang bat ky qua né bao gid cling
cat hinh & hai diém cach déu hai bén né
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center of symmetry
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MAT DOI XUNG

« Dwocky hiéula P hoéc‘m la mat phéng
chia tinh thé lam hai phan bang nhau va
doi xrng gwong voi nhau qua mat doi

xwrng do
\E
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TRUC DOI XUNG

 Dwoc ky hiéu la L, (hoac n) la mot truc ma khi
tinh thé xoay quanh né moét goc

. _ 360

. n
tinh thé lai trung v&i chinh no

n dwoc goi la bac cua truc
n chi co thé cé cac gia tri: 1, 2, 3, 4, 6 twong ng
voigoc quay & = 3600, 1800, 120°, 90°, 60°

Nhw vay chi ton tai cac truc doi xirng L, L,, L,
L,, Lg
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Hay tw xac dinh tinh ddi xirng
cua cac kieéu mang Bravais?
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