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I. CAC TRANG THAI CO BAN CUA
VAT CHAT TRONG TU NHIEN

e  Trong ty nhién vat chat ton tai dudi 3 trang thdi
cd ban (cac trang thai ngung tu cua vat chat):

RAN - LONG - KHi
Rén = Tinh thé + vo dinh hinh

e Cautric:
Tinh thé : ciu tric cé do trit tu cao nhat.
Khi : ciu trdc hoan toan mat trat tu.
LAng: phan tich cdu tric bing tia X, tia e va ndtron
v6i phuong phép chi yéu clia Debye va Laue = cdu
tric 1ong gan v4i tinh thé hon khi.
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Céc loai chat rin

Vit liéu k€t tinh: cdc nguyén t sdp x€Ep tudn
hoan trong khong gian

- Pon tinh thé: C4c nguyén tir sip x€p tuan
hoan trong toan bd khong gian cua vit li€u
- Pa tinh thé: gdm nhiéu tinh thé nhd hoic
hat nho

Vat liéu vo dinh hinh: cdc nguyén t khong sdp

x&p tuan hoan trong khong gian

Vd dinh hinh

|
CuuDuongThanCong.com - https://fb.com/t
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MOT SO TINH
THE TRONG
TU NHIEN

Thach anh Kim ci1’0’ng
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VD: Su sap xép tuan hoan ciia cac ngtir trong mang
tinh thé kim cuong
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MOT SO UNG DUNG

o —

reata e pcngeda Ty Sua 1D eei Mt Fose el

ot AR ATA

Ban dan Siéu dan

Man hién thi
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II. MANG TINH THE

Khai niém:

e D& mo ta ciu trdc tinh thé (su sap xép cua CAC ngtlr) ngudi ta
dung khai niém mang tinh thé.

e C6 thé quan niém tinh thé 1y twdng dudc tao thanh bing cich
sip x&p déu din trong khong gian cac don vi cdu triic giong hét
nhau.

e Trong cdc tinh thé don gidn nhat 13 cdc tinh thé kim loai véi don

vi cau tric chi ¢c6 mot nguyén tu.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

II. MANG TINH THE
I1.1. CAu tridc tinh thé

Cautrdc tinhthé = mang tinh thé + cO SO

B

® Don vi ciu tric = ¢d sd = mdt nguyén t&, mOt nhom nguyén tr hay
cdc phan t (c6 thé t6i hang trim nguyén ti¥ hay phin t&. VD: chat
hitu co)
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MANG TINH THE NaCl

Tinh thé NaCl
Giai phong
NaCl

000
e©
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CAau tric tinh thé

Co sé + Mang tinh thé
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B- BIEU DIEN MANG TINH THE
1. TINH TUAN HOAN MANG

e Moi niit ctia mang déu suy dugc tir mot nit géc bing nhirng
phép tinh tién :

= 7 + +
T n a,

n,a, MNja;

a,.a,.a,la 3 vectd tinh ti€n khong dong phang = Véc to
tinh tién co sd.
T = vécto tinh ti€n bao toan mang tinh thé.
n,, n,, n; la nhitng s6 nguyén hay phan sé nao
do.
N&u ny, ny, 0y =56 nguyén thi a,.a,.a, la vécto nguyén to
(hay véctd cd s0).

Néuny, ny, n; =phdn sé thi a_.a_.a  lavéctodon vi.
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VECTO NGUYEN TO
(VECTO CO SO)

n,=2;n,=4

—_— —

—

T — 2a +4a2

|

Mang tinh
thé 2D
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VECTO PON VI
n, =2/3;n,=3/2

3

;#;f”///
y

/ Mang tinh
thé 2D

—_
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VECTO TINH TIEN -

BAO TOANMANG T~ mia mia,’mya,
TINH THE

Mang tinh
thé 2D
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2. 0 MANG TINH THE

Qua ba vecto khong dong
phang hoan toan xac dinh mot
mang, dé 14 moét hé thong vo
han céc nit. Chiing chi€m vi tri
dinh cua cdc hinh hop nho xdc
dinh bgi ba canh ap, a,, a3
Cac hinh hop chong khit 1én
nhau va kéo dai vo han trong
khong gian = O mang.

® Co rdt nhiéu cach chon a;; a,; a;= nhiéu cach chon 0
mang khac nhau.
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O PON VI

e O don vi 1a 6 dugc xac dinh tir 3 véctd don vi ap, a, a;.
e Thé tich ciij) 6 don vi:

><_> >< - — —_—
1 2 83. 1 32

® O don vi c¢6 thé chita nhiéu hon mot niit.

—_—

V =4

6 NGUYEN T6 Unit cell choices

O nguyén té'1a 6 duge xdc
dinh tir 3 vécto nguyén to a,,
a,, as.

Q aCo aDa @ o0 o0

¢O nguyén td chi chida 1 niit
mang.

ooo—oooFoo

00000—0000
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Mot s6 cach chon
O don vi

Mot s6 cach chon
0 nguyén to
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O CO SO (O BRAVAIS)
La 6 nguyén t6 théa man cac diéu kién :

e Cung hé vdi hé cia toan mang (tic hé tinh thé).

e SO canh bdng nhau va so géc (gitta cdc canh)
bang nhau cia 6 mang phai nhiéu nhdt.

e Néu ¢6 gdc vudng gitta cac canh thi s6 géc dé
phai nhieu nhat.

e Sau khi théa man cdc diéu kién trén, thi phai
thoa man diéu kién thé tich 6 mang la nhé nhat.
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O WIGNER - SEITZ

O Wigner — Seitz 12 mot 6 nguyén td dudc vé sao cho nit mang nim & tim 0.

® Cauch ved oad Wigner — Seitz 2 chieau:
Choin moadt nuut maing baat ki lasm goac O.
Noai O vbui cauc nuut ladn caidn gaan nhaat ta fi6dic modt sod foain thaing baéng nhau.

Veb6 calc maét phalng trung troic cuQa cauc foain thaing fiou ta thu f66ic hOQ mijlt thil nhat

—> tdo moat miean khoadng gian kin bao quanh O.

Tédng toi, t6@ O noadi vOui cauc nuut ladn caan tiedp theo vag ved cauc maét phaing trung
tréic cuGa cauc foain thaling fiou ta thu f66ic hOQ mijt thif hali.
Neau hQ mi_it thit hai naém ngoagi miean khoang gian bao bodi hoi théu nhaat, téuc hoi théu

nhaat xauc nonh miean thea tich nhol nhaat vag fou lag od Wigner — Seitz.

Ngbdic laii thi od& Wigner — Seitz fidédic xauc fidnh fioang théei cal hai loaii maét sao cho oa

cou thea tich nhol nhaéat.
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CACH VE O WIGNER - SEITZ CHO
MANG 2 CHIEU
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O Wigner-

O Wigner-Seitz ciamang O Wigner-Seitz ciia mang Seitz cua

mang lap
phuong

1ap phudng tim mit 1ap phuong tam Kkhdoi
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3. SU POI XUNG CUA MANG TINH THE

. YEU TO POI XUNG

Phép bién doi khong gian 1am cho mang tinh thé
trung lai véi chinh né goi 1a y€u t6 doi xing.

b. CAC LOAI YEU TO POI XUNG

Phép tinh tién bdo toan mang T.
Miit phang ddi xitng P (m).
Tam doi xing C.

Truc doi xitng L


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PHEP TINH TIEN BAO TOAN MANG

Khi tinh tié€n tinh thé di mot véctd T thi tinh thé trung lai v61 chinh né.

MAT POI XUNG GUONG P (m)

Mt phiang chia tinh th€ 1am hai phan bing nhau véi diéu kién
phan nay nhu dnh cta phan kia qua mit guong dit tai P.

Q : khong phai mat

P, P’: mit d6i xiing guong.
P,

o  doixdng guong.
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TAMPOI XUNG C = 1

L3 mot diém C nim bén trong tinh thé cé dic tinh:
mdt phan t& bat ky trong tinh thé qua né ciling c¢6 di€ém
do1 xing véi nd qua C.
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Khong tam —— —
d6i xing Co tam doi

xu'ng
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TRUC POI XUNG XOAY L,

»>Truc doi xdng 12 mét dudng thang khi quay quanh né tinh thé
tro lai trung véi chinh né.

>G6c bé nhat o dé tinh thé tré lai trung véi chinh né goi la géc
xoay co SO cua truc.

. _ 360

n

n
vGin bac cua truc.
e Nguyén tif hay phan t khi riéng 1é n=1,2, 3 ... bat ki.
e Trong tinh then=1,2,3,4,6.
L,:a, =360° L,:a,=360°2=180°
Ly:o,=3603=1200  L,: oy =360°4=90°
L : o =360° 6 =60°
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Cdc truc doi xiing

¢ ¢ A

Trucbidcl Truc bac 2 Truc bac 3
(360°) (180°) (120°)

Truc bac 4 (90°) Truc bac 6 (60°)
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PINH LY

Trong tinh thé chi cé cdc truc déi xitng bac 1, 2, 3, 4, 6
(do tinh chdt tinh tién tudn hoan ciia mang khong gian)

CHUNG MINH
Xét moOt nut mang A,, qua
phép tinh ti€n mot doan a ta
suy dugc nut A,.
Sau d6 ap dung phép quay
quanh mot truc doi xing L, ANV 2 A,
ta suy dugc 2 nat A; va A, Hinh 1.3
nhu hinh 1.3.
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As;A,=a+2asin (o, -n/2)

sin (o, - T/2) = - cosa,, A A,
= AA,=a(1-2cosa)(l) | |
Vi A;, A, 1a 2 nidt mang tinh thé A ! l
nén khodng cdch giita ching phdi bang: I, o, | 4
AA,=k.a,véik e Z (2) A, | a A,

Tu (1) va (2) suy ra:

1-2cosa,=k Hinh 1.3

Suy ra:

-1 <cosa, =(1-k)/2<1

—-1<k<3

k’=-1,0,1, 2,3

Do do:
e Khi k=-1: cosa, =-1 = a, =a,=180° = Truc ddi xitng L,
e Khi k=0: cosa,=- 1/2 = a, = o, = 120°= Truc d6i xdng L,
e Khi k=1: cosa, =0 = a, =a, =90°= Truc doi xiing L,
e Khi k=2: cosa, = 1/2 = a, = a,=60°= Truc doi xdng L
e Khi k=3: cosa, = 1 = a,=oa, =360°= Truc doi xing L,
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TRUC POI XUNG NGHICH PAO L,
eTruc doi xitng nghich ddo (truc nghich ddo) L, = n

132 mot dudng thang ma tinh thé sau khi quay quanh né mdt géc
o, r0i cho ddi xing vdi diém chinh giita cda tinh thé thi tinh
thé trd lai vi trf tuong tu v6i vi tri ban dau.

Lin=Ln* C

e Cic loai truc nghich dao :
L,=C,L,=P, L

1

® T6m lai, trong tinh thé vi mé cé thé thdy cdc yéu t6 dbi xiing sau

C,P L,L,L;L,LszL;, L.
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TAM NGHICH PAO 1

Phép doi xttng qua tAm doi xing C tudong duong véi phép quay mot
gdc 360° quanh mot truc di qua C + phép doi xing qua C = TaAm
nghich dao.
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4. HANG - HE TINH THE

NHOM PIEM
Tap hdp cdc yéu t6 d6i xitng gom tAm dodi xdng, mit
phing d6i xdng va cédc truc doi xdng cé dudc trong mdt
tinh thé = nhoém doéi xing diem.
Cé 32 nhém diem

7HE - 3 HANG TINH THE

He¢ ba nghiéng- Hé mot nghiéeng - He truc thoi — Hé ba phuong -
He bon phuong - Hé¢ sau phuong - He¢ ldp phuong.

e Hang thdp: hé ba nghiéng, h¢ mét nghiéng, hé truc thoi.

e Hang trung: hé ba phuong, hé bon phudng, hé sau phuong.

o Hang cao: hé lap phu'o’ng
Néu két hgp them phép tinh ti€n bao toan mang thi ta

dugc nhém d6i xiing khong gian. Cé 230 nhom khong
gian.
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5. CAC LOAI MANG CO BAN
(MANG BRAVAIS)

a. 0 MANG BRAVAIS
M®di hé tinh thé€ s& cé mdt 6 co sd = 7 0 co sd cla cac
mang thudc bay hé tinh thé khdc nhau = O Bravais.
3 diéu kién dé chon 6 Bravais:
e O phdi mang tinh d6i xing cao nhat ctia hé tinh thé.

e O ¢4 sO géc vudng 16n nhat hodc sd canh bing nhau va sd goc
bing nhau phdi nhi¢u nhat.

e O c6 thé€ tich nhd nhAat.

Néu khong dong thdi thda man 3 di€u kién trén thi viéc
chon O Bravais theo tht tu vu tién 1, 2, 3.
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KIEU O MANG BRAVAIS

o Truong hop 3 chiéu = 14 kiéu 6 mang Bravais.
e Truong hop 2 chieu = 5 kiéu 6 mang Bravais.
Cac loai 0 mang Bravais
e Loainguyén thuy (ky hi¢u P).
Nuit mang chi phan bd & dinh cia 6 mang.
e LLoaitim day (A, B, hay C).
e Nit mang phan bd § vi tri dinh + tAm cta hai ddy nao
d6 cua 6 mang.
e Loai tam khoi L.
Nt mang phan bd & vi tri dinh + tim clia tim cla 6 cd
SO.
e [.oaitam matF
Nit mang phan b6 & vi tri dinh + tAm clia cdc mit.
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5 KIEU MANG BRAVAIS 2 CHIEU

Mang Pic diém cia 6
mang
Mang nghiéng (1) a, #a, ¢ 90"
Mang luc gidc (2) a, =a,, ¢ =120°
Mang vuéng (3) a,=a,, ¢=90"
Mang chit nhat (4) a, #a,, ¢=90"
Mang chi nhat tam mat (5)
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a
~ 0
al 120
[ [ (2)
[ [ o

1
o
 — Q= 900
a
- e oO
o o ®

Mang nghiéng
a, =a,, @ =90°

Mang luc giac
a,=a,, ¢=120°

Mang vuong
a,=a,, ¢=90"

4) a

(3)
° °

Mang chif nhat tam mat
a, #a,, @ = 90"

®
® o ®
Mang chir nhat

a, #a,, ¢ =90
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14 KIEU MANG BRAVAIS 3 CHIEU

Heé tinh | Truc déi | Kieu mang | Ddc diém ciia 6 mang
thé xung Bravais Bravais
Ba nghiéng L, P a,#a,#a; w#EP#Y
Mot _ R —0NO
nghiéng L, P.C a; #a,#za; a=p=90"=y
Truc thoi 3L, P,C,LLF |a #a,#7a; a=0f=y= 90V
Ba phuong L, P a,=a,=a; a=PB=y=90
Bon phuong L, P, 1 a,=a,#a; a=P=y=90
, a,=a,#a; a=p=90
Sdu phuong L, P v = 1200
Ldp phuong | 4L, P, F, 1 a,=a,=a; a=PB=y=90
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Cubic

Simple Body-contered Face-conterec

Totragonal Monoclinic

|

Simpile Engd-canterad

Simple

Orthoehombyic

Simple Body centered Face centered Endg-centered

Rhombohedral Hexagonal Trclinie

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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HE BON PHUGNG
a=bsc P
o= p=y=90°

HE TRUC THOI

azbsc
=B =y=90°

HE SAU PHUONG

a=bec
w=[p=90° P
y = 1200
A . 4 KIEU O PON VI
HE DON TA - ~2a o
arbsc P/ ?—F.f_:? C rr { PG NQUYEN IO
o= y=90° [ [ I: TAM KHOI
5w 120° .i@; | < F:TAMMAT
o C: TAM G 2 MAT BOI
HE TAM TA o T o )
azbzc F'r' ' ( 7 HE TINH THE
ot fpeye90° T = — 14 LOAI MANG BRAVAIS
CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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SO NUT CHUA TRONG MOT O MANG
Mang nguyén thuy : 8 nut x 1/8 =1 nit
Mang tdm khoi : 8 nit x 1/8 + 1 nidt = 2 niit
Tam madt : 8 nut x 1/8 + 6 nut x 1/2 =4 nut

Tam ddy : 8 niit x 1/8 +2 nitx 1/2 =2 nit
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MANG NGUYEN THUY

. 1 .
8 nut x —=1 nat

CuuDuongThanCong.com
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MANG TAM KHOI
8 nit x —+ 1 ndt = 2 nat
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e TAm mat : 8 nut x 1 +6n1’1t><§ =4 nut
8

CuuDuongThanCong.com
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HE SO LAP PAY

<ITy

Thé tich vitchiatchiatrong 6 mang

Heé s6 14p day =

Thé tich 6 mang

L — Vvatcha’t
TRUONG HQP HOEmEP THUY P
®V5 mang = a’ |
oV atchit= VY 1 nguyén tir gnR3 = :n[j = g’f

7T
= L=— 0,52
)
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TRUONG HOP HE LAP PHUONG TAM KHOI I

R — a3
.‘IOmang_a

— — 4
oV vat chat — A4 2 nguyén td — 2. — TR’

B ’

Pe ® 3
VeiR= — a
4
V = 4 n[\/g J_ \/g 7T,
A A — — —a -—
vat chat 3 2 3

NE)

= He s6'ldp day = —— T = 0,68
3

CuuDuongThanCong.com
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BIEU DIEN CAC NUT CHUOI MAT
TINH THE - CHI SO MILLER

a. Ky hiéu mot nut
Mot nit bat ky cua mang lién hé v6i gdc bang mot vecto

tinh tién ° - - - =
: o + +
T na, 'n,a,  n,a,

Toa @ cua nut d6 trén ba truc toa d 1a : n,a, n,a,, nja,.
Néu a,, a,, a; la dd dai don vi trén ba truc thi toa do cua
nut la n, n,, n,

= Ky hiéu nat do la [[n, n, n5]] hay nn,n;.
Néun, < 0 = ky hlelll n, lel—i 2, 3.

Vi du:

Mot nit mang c6 toa do thoa: T = ~3a, T 2a, ~a,

— ky hieunidtdéla[[ 3o 11].
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MOT SO NUT CO BAN

TRONG TINH THE LAP PHUONG

Z | [[001]]
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b. Ky hiéu mot chuoi (chiéu) trong tinh thé

eQua goc ke du’dng thang song song vGi chudi néi trén.
Ngoai goc ra, nit gan goc nhat nim trén dudng thing c6
ky hi€u [[uvw]] thi chudi mang nay cé ky hiéu [uvw].

MOT SO CHIEU CO BAN TRONG TINH THE LAP PHUGNG
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- [111]

[110]
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c. Ky hieu mot mat mang
D€ ky hiéu cho mot mit mang hay mot ho mit mang song
song nhau, ta chon mit ndo d6 nim trong ho nay gan goc
nhat. Gid sit mit nay cdt ba truc toa do theo thong sd n,a,,
N,a,, N;a;.

A 2 A /
Ta lap ti sO kép :
a, a, a; _ 1 1 1 _ n,n, n,n, nn,
n n n n.n.n n.n.n n.n.n
1’11a1 n2a2 Il32l3 | 2 3 1772773 1772773 172773

e PDath:k:1=n,n;:nn;:nn,
e — chi sd Miller (do Miller dé xuat): (h k1)
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VIDU

Mot ho mit mang song song nhau ¢6 mit mang gan
truc toa dd nhat cit truc toa do tai:
X =2a,,Yy = a,, Z=3a;

Ta lap ti s0 kép :
a a a 1 11 3 6 2
1. 2. 3_———_———_362
na n.a. n.a 21 3 6 6 6

bath:k:1= 3:6:2
= chi s6 Miller = (362)
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Cac mit co ban trong tinh thé 1ap phuong
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Y NGHIA CUA KI HIEU
MAT MANG

A

- Trong mot ho mit mang, khoang cach giita hai mit 1an
can nhau dudc goi 12 thong s mit mang va dudc ky hiéu
d. Ho mit mang ¢6 ky hiéu (h k 1) thi thong s6 mang 1a
Ay .

- Ky hi€u mat mang thé hién:

> Vi tri tuong d6i cua mit mang d6i véi cdc truc cua tinh

the.

»>S0 mit song song cit truc trong pham vi cia moi don vi

dai1 trén truc
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CONG THUC LIEN HE GIUA d,,, VOI hkl VA
dq, dj, 43

»d.,, la dai lugng quan trong
trong cidc phép tinh todn cau
truc.

»Xét trudng hgp Ox L Oy 1L Oz
»Thong s6 cia ho mit hkl 1a
iy )

»hkl cat ba truc toa do theo do
dai a,/h, a,/k, a;/1 ké tir O.

»>a,, a,, a5 : dd dai don vi.
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Truong hop he lap phuong:
a,=a,=a;=a

a

\/h2 + 12+ 12

Ay = Truong hop hé bon phuong:

a,=a, ¢a3

a'1

dhkl = ;
h2 _|_ 1(2 _|_ 12[%}
a

Truong hop hé ba phuong va sau
phuong:
a;=a,#az;a=Pp=90"y=120°

a]

dpy = 2
4 2 2 2 a
3 a

3
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7. CAU TRUC TINH THE CUA MOT SO
TINH THE PON GIAN

a. Cdu triic ctia NaCl

e Mang Bravais: mang lap
phuong tam mat F (cfc)

e Co sd cua 6 mang gom:

e mOt 1on Na*[[000]] va mot
ion Cl- [[*200]] cach nhau
2, canh cua 0 mang hinh
lap phuong.

e Hay: ion Na* [[000]] va 1on
Cl [[ Y2, Y2, %2 ]].
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b. Cdu triic ciia CsClI:

e Mang Bravais: Thudéc mang 14p
phuong nguyén thuy P v6i moi 0
mang cO hai nguyén tir ¢S s4.

e Co sd cua 6 mang gom:

o Cs:[[000]]; CL:[[ Y2 2,Y2]]

CAu tric tinh thé CsCl
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c. Cdu tric luc gidc xép chdt

- Lép thit nhdt: Mdi qui ciu
dugc bao xung quanh bdi 6 qua
cau khic = vi tri A.

- ¢6 sau vi tri hom vao cua 16p
tht nha't thudc hai loai B va C.

-Ldp thit hai: C6 thé dit cdc qua cau I16p thd hai vao
vi tri B hay C sao cho mdi qua cau 16p thit 2 ti€p xtic
v3i 3 qud cau clia 16p that nhat.

-Gié st 16p thit hai chiém céc vi tri B.
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Lép thit 3: c6 2 cach x€p:

+ Cdch 1: Bit cic qud cau lén
vi tri A, roi 16p tiép theo 1a B va
ct thé tao thanh cédc 16p lién tiép
ABABAB..= Cdu tric luc gidc
xép chdt.

+ Cdch 2: Dit cdc qua cau 1én vi tri

C, 101 16p ti€p theo 12 A va cit thé tao A A
thanh cdc 16p lién ti€p ABCABC ... A‘ ;

= Cdu tric ldp phuong tdm mdt.
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T
ﬂ;fy.z;fﬂ;'t-ei;aﬂ
. I

m =M = n -

CAiu tric luc giac xép chat
ABABAB..

Hexagonal

M.ang ll./lc gidc Xép Ch(jt 66 6 closest packed
\ ., . structure
mang Bravais luc gidac loai P.
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CAUTRUC XEP CHAT KIEU LP TAM MAT

CAu tric x€p chit ABCABC

Mang ldp phuong tdm mdt voi

p Zubic
mdt Xép Chdt ld (111), l::ll:l:E}E:E:’[ {:uan::h:ed
SIFLCTLRE

CAu tric xép chiat dan dén
mang lap phucong tam mat
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CAC CHAT KET TINH THEO MANG LUC
GIAC

CAu tric xép chiat dan dén
mang lap phuong tam mat

Cau tric luc gidc xé&p chat (Mg) (Ca)
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d. Cdu tric cua kim cuong

- Mang Bravais: Lap phuong
tam mat F.

- Co so: hai nguyén tu
carbon G vi tri nut [[000]]
va [[1/4 1/4 1/4]].

- O don vi chiia 8 nguyén i,
C4u tric kim cudng ¢o thé
dugc mo ta bang hai mang
lap phu’dng tim mat, dich
chuyén v6i nhau theo
dudéng chéo chinh mdt
doan bing 1/4  dudng
chéo dé.

- Hé so lap day: 0,34.

Khong thuoc mang x€&p
chat.
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O MANG TINH THE KIM CUGNG

DUGI CAC GOC NHIN KHAC NHAU

z
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8. MANG PAO (MANG NGUQC)
a. PINH NGHIA

Cho moOt méat thudn cé ba vectd co sG 5 5 5

Ta bi€u dién ho mit mang song song mat (a a.) tdc ho mit
(100) bang mot vects a* vudng gdc mat phang (a,.a,)va

Goi Oa,la hinh chiéu
cua a, trén phdp
tuyén ctia mit (100)
tac Oa,” =d,, ta co:
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T4t cd cac diéu kién trén cho phép ta c6 :
3k — 'TC. 3k — . k — —
a .a, ~ 2% a .a, 0 .311 A, O

»

>

Tuong ty ta thanh 1ap cac vectd a,; a, sao cho:

sk

kK - —
a,a, — O a,.a — 0

% — " N

= ~TT
a,.a, 27 as.a,
——_ -
az.ai) O a,.a,

—_—

* —
a .a, — 27O
177] 1]
Il n€ui=]

3ij =

Onéui#]
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k k

Mang dudc xay dung trén ba vectd af,az,a3 dugc
goi la mang ngudc cua mang thuan da cho.

C4c nit ciia mang ngudc c6 thé xdc dinh bdi vécto:

>l<_|_ kK . e
_Ftla, ;h,k,1€Z

—_—

p— >l<—|—
G,,, ha, "ka

h
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MOT SO TINH CHAT CUA MANG PAO
(MANG NGUGQC)

1. Goi V la thé tich clia 6 mang thuin; V* thé tich
cua 0 mang ngudc, ta co:
V =a .(a,Na,)
V Ta .(a,Na,)
Suy ra: V.V¥ =(2n)3

2.Né’u£ 13 J—a thla I g

2 2 3

— 3k — — 3k
Vaa, //al; a, //212;213 //a3
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3. Ich loi ciia mang ngugc : néu ndi gdc toa do v4i mot niit
(h k 1) cia mang ngugc dugc bi€u di€n bang vectd tic la :

—_—

— 3k

— 4+ % 4+ — 3k
G, ha Tkb *lc

—_—>

= G, phai vudéng géc miat mang (h k 1) cia mang thudn
va c6 do dar:

= 0 thé biéu dién mot ho mang thudn bdng mot
nit cua mang nguoc.

=  moi nit ciia mang nguoc co thé biéu dién cho
mot ho mang thudn (tikc mang tinh thé) vé hudng
va thong sO mdt mang.
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ViDU

Nt [[312]] cua mang ngudgc bi€u dién ho mit mang

(312) cua mang thuén. B

Ho (312) c6 huéng vudng géc véi la huéng cua
AN R » 312 <

vectd no1 to goc O dén nut [[312]] cua mang ngudgc va co

thong so:

4. Mang ngugc cua mit mang ngugc la mang thudn.
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5. Niut cua mang nguoc ma ky hiéu la [nh, nk, nl] tuong
duong vdi mot ho mang thudan (nh, nk, nl) va cé thong so n
lan nho hon théng sé ciua ho (hkl).
VIiDU

Nit [[111]] dugc biéu dién bsi véc to G,,, trong mang
ngudc sé bi€u dién cho ho mang (111) c6 thdong sd d,
trong mang thuln.

Nit [[222]] dudc biéu dién bdi véc t6 G,,, trong mang
ngudc s& bi€u dién cho ho mang (222) c6 thong so d,,,
trong mang thuln.

Ta c6: Gyyp =2G ;1= q = = =%
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