W W WL CHAY VL L0
Dich tiéng anh chuyén nghanh khoa hoc
tu nhién va ki thuat.

Dich cac bar grang trong chuong trinh
hoc liéu mé cua hoc vién MIT, Yale.

Tim va dich tas héu phyc vy cho sinh
vién lam seminer, luan van.

Ta1 sao mo1 thu dev mién
phi va chuyén nghiép 777

Trao do6i trwc tuyén tai:
http://www.mientayvn.com/chat _box li.html



http://www.mientayvn.com/chat_box_li.html

NAI HOC QUOC GIA THANH PHO HO CHI MINH

TROONG NAI HOC KHOA HOC TO NHIEN
BO MON VAT LY CHAT RAN

BAI GIANG MON

CO SO VAT LY CHAT RAN

4 TIN CHE (60TIET: 45 TIET LY THUYET + 15 TIET BAI TAP)

CAN BO GIANG DAY: ThS. VU Tho Phat Minh

GIAO TRINH s6 DUNG cHO MoN Hoc: VAT LY CHAT RAN
CUATAC GIA: LE KHAC BINH - NGUYEN NHAT KHANH



www.mientayvn.com/chat_box_li.htmlBA�I

NOI DUNG MON HOC

TINH THE CHAT RAN.

LIEN KET TRONG TINH THE CHAT RAN.
DAO NONG MANG TINH THE.

TINH CHAT NHIET CUA CHAT RAN.

KHI NIEN TO TO DO TRONG KIM LOAII.

NANG LOONG CUA NIEN TO TRONG ~
THE CHAT RAN.

CAC CHAT BAN DAN NIEN.




CHOONG I. TINH THE CHAT RAN

ALY THUYET

Phan I. NAI COONG VE TINH THE
. CAC TRANG THAI CO BAN CUA VAT CHAT TRONG T& NHIEN,
I MANG TINH THE

Phan Il. PHAN TICH CAU TRUC TINH THE BANG
PHOONG PHAP NHIEU XA TIA X.

. CONG THOC NHIEU XA CUA VULF - BRAGG
II. CAU PHAN XA CUA EWALD
1. CAC PHOONG PHAP CHUP TINH THE BANG TIA X

B.BAI TAP




Choodng I- TINH THE CHAT RAN
PHAN | - NAI COONG VE TINH THE

. CAC TRANG THAI CO BAN CUA VAT
CHAT TRONG TO NHIEN.

1. MANG TINH THE.




|. CAC TRAING THAI CO BAN CUA
VAT CHAT TRONG TO NHIEN

cO ban (cac trang thai ngong tu cua vat chat):

RAN - LONG - KHI
Ran = Tinh the + vo fionh hinh

Cau truc :
Tinh the : cau truc co fioi trat t6/ cao nhat.
Khi : cau truc hoan toan mat trat to.
Long: phan tich cau truc bang tia X, tia e~ va notron
voI ph&idng phap chu yeu cua Debye va Laue = cau
truc I6ng gan vai tinh the hon khi.




Cac trang thai cua vat chat
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1. MANG TINH THE

A. CAU TRUC TINH THE

e Mang tinh the dung mo ta cau truc tinh the.
Cau truc tinh the: = mang tinh the + c6 sb

—V % o
— — — —
— — —

C—LV 4V —

<Tinh the |Ii tddng = sd sap xep fieu fian trong khong gian
cac nodn vo cau truc giong het nhau.

=Non vi cau truc = ¢d s6 = mot nguyen td, mot nhom nguyen
td hay cac phan to (co the tdi hang tram nguyen t6 hay phan
t0. VD: chat hou c0)




MANG TINH THE NaCl

Tinh the: NaCl
Giai phong




Co s6 + Mang tinh the = Cau truc tinh the




B- BIEU DIEN MANG TINH THE

1. TINH TUAN HOAN MANG

e Moi nut cua mang fieu suy nddc td mot nut goc bang nhdng phep
tonh tien :
T =n,8, +N,3, +N,d,
a,,a,,d5 la 3 vecto tonh tien khong fong phang = Vec to tonh
tien co sO.

T =vect6 tonh tien bao toan mang tinh the.

n,, n,, Ny la nhdng so nguyen hay phan so nao fno.
Neu n,, n,, n; = so nguyen thi

d;,8,,d3 |a vectd nguyeh to

| a2 2 & hayvecto ¢o sO).
Neu ny, n,, n; = phan so'thi a,,4,,d3 la \(/etéfo NON Vo. )




VECTO NGUYEN TO
(VECTO CO SO)

n,=2;n,=4

Mang tinh
the 2D

e
e

o




VECTO NON V0
N, =2/3; n, =3/2

= +




VECTO TONH TIEN
BAO TOAN MANG

TINH THE
Vecto tonh tien co sb
(3D)

T =5a, +4a,
[l /L ,
T
7
a, Maing tinh

the 2D

4a,




2. O MANG TINH THE

Qua ba vectd khong fiong phang
hoan toan xac fionh mot mang, no 2
la mot he thong vo han cac nut. 3
Chung chiem wvo tri fignh cua cac
hinh hop nho xac fonh boi ba
canh a,, a,, a,.
< Cac hinh hop chong khit len nhau
va keo dai vo han trong khong
gian = O mang.

—

dy

< Co rat nhieu cach chon a,; a,; a;= nhieu cach chon o mang
khac nhau.




i ~S Pal \

O NON V0
e O fidn vo las 0l AG6C xac fionh t6i 3 vectod fidn vo a,, a,, a..
e The tich cya o idn vy:

\Y :él.[éz Xag] 252.[_&3)(51] :ég-[élx_aZ]

<0 fidn vi co the chda nhieu hdn mot nut.

O NGUYEN TO Uit cell clivices

O nguyen to la 0 NGO Xac /&) \B)

oo > A ‘ ‘ —a 9
nonh t0 3 vectd nguyen toi a,,
a,, as. | .
‘ : | | @ il"ﬂ- GDG @ @9 ﬁi—ﬂ
eO nguyen to chg chba 1 nut
ma“‘ng_ 9 u r.l—# o urF:: o

ﬂﬂﬂﬁﬁ—ﬂﬁﬂﬂ
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O CO SO (O BRAVAIS)
La o nguyen to thoa man cac fiieu Kien :

e Cung he voi he cua toan mang (tdc he tinh the).

e S0 canh bang nhau va soi goc (giba cac canh) bang
nhau cua o mang phai nhieu nhat.

e Neu co goc vuong gida cac canh thi so goc fio phai
nhieu nhat.

e Sau khi thoa man cac fieu kien tren, thi phai thoa
maln fieu kien the tich o mang la nho nhat.




O WIGNER - SEITZ

O Wigner — Seitz la mot o ‘nguyen to NOOC ve sao cho nut
ma\ng nam O tam o.
e Cach ve o Wigner — Seitz 2 chieu:
Chon mot nut mang bat ki lam goc O.
Noi O vOi cac nut lan can gan nhat ta A60c mot so noan thang
bang nhau.
Ve cac mat phang trung troc cua cac foan thang fno ta thu

fAddc ho mat th&r nhat — tao mot mien khong gian kin bao
quanh O.

Laong t6, to O nol voi cac nut lan can tiep theo va ve cac mat
phang trung troc cua cac noan thang no ta thu n6d6c ho mat
thtr hai.

Neu ho mat thtr hat nam ngoai mien khong gian bao boi ho
tho nhat, toc ho tho nhat xac nonh mien the tich nho nhat va
no la o Wigner — Seitz.

Ngooc lai thi o Wigner — Seitz n66c xac nonh nong thoi ca hai
loai mat sao cho o co the tich nho nhat.




CACH VE O WIGNER - SEITZ CHO MANG
2 CHIEU
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O Wigner-

O Wigner-Seitz cua mang O Wigner-Seitz cua mang Seitz cua
lap phdong tam mat lap ph6ong tam khoi ,, “
mang lap




3. SO NOI XONG CUA MAING TINH THE

a. YEU TO NOI XONG
Phep bien fioi khong gian lam cho mang tinh the
trung lai voi chinh no goi la yeu to fioi xong.

b. CAC LOAI YEU TO NOI XONG

> #1iep tonh tien bao toan mang T.
» Mat phang foi xang P (m).

» Tam noi xong C.

> Truc noi xong L,




PHEP TONH TIEN BAO TOAN MANG

Khi tonh tien tinh the fii mot vectd T

thi tinh the trung lai vdi chinh no.

MAT NOI XONG GOONG P (m)

Malt phang chia tinh the lam hai phan bang nhau voi
hieu kien phan nay nh0 anh cua phan kia qua mat

goong nat tai P.
P, P’: mat noi xdng géong.
D

Q : khong phai mat
Q noi xdng goong.




TAM NOI XONG C =1

La mot filem C nam ben trong tinh the co fiac tinh mot

phan t6 bat ky trong tinh the qua no cung co fiem foi
xdng voi no qua C.




Co tam foi
xBng NIREN
foi xdng 0'tam fol
xomg




TRUC NOI XONG XOAY L,

»Truc Aol xong la mot A6ong thang khi quay quanh no
tinh the trd lai trung voi chinh no.

»Goc be nhat a ne tinh the trd lai trung voi chinh no goi
la goc xoay cO sO cua truc. 360°

1

.. | - n.
vOIl n bac cua truc.

e Nguyen t6 hay phan td khirienglen=1,2, 3 ... bat
ki.

e Trongtinhthen=1,2, 3, 4, 6.

_, o, = 3600 L, : a, = 360° 2 =180°

5oy =360° 3=120° L,: o, =360° 4 =90°

| - o = 3609/ 6 =60°




ac truc noi xon

¢4 A

Truic bac 1 Truic bac 2 Truc bac 3
(360°) (180°) (1200°)

Truc bac 4 (90°) Truc bac 6 (60°)




NONH LY
Trong tinh the chz co cac truc fioi xdng bac 1, 2, 3, 4, 6
(do tinh chat tonh tien tuan hoan cua mang khong gian)

CHONG MINH
Xet mot nut mang A,, qua

R T A A
phep tonh tien mot noan a

ta suy N6oc nut A,.

Sau o ap dung phep quay
quanh mot truc noi xodng
L, ta suy N60C 2 nut A; va Hinh 1.3
A, nhuv hinh 1.3.




A;A,=a+2asin(a,-7/2)
sin (o, - m/2) = - cosa,
= AA,=a(1-2cosa,)(1)

Vi A, A, la 2 nut mang tinh the

nen khoang cach gida chung phai bang:

AA,=ka,voik e Z (2)

T0 (1) va (2) suy ra:

1-2cosa, =k

Suy ra:

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

=-1<k<3

k’=-1,0,1,2,3

Do no:

e Khi k=-1: cosa, =-1= a, = a, = 180° = Truc noi xdng L,

Khi . cosa, = - 1/2 = a, = o, = 120°= Truc foi xdng L,
Khi . cosa, =0 = a, = a, = 90°= Truc foi xéng L,
Khi : cosa, = 1/2 = a,=04=60°= Truc foi xong L,
Khi . cosa, = 1= a, = a, =360° = Truc fioi xdng L,

d

Hinh 1.3




TRUC NOI XONG NGHICH NAO L,
eTruc fioi xdng nghich fiao (truc nghich fiao) L;, = N

e fio la mot id6ng thang ma tinh the sau khi quay
gquanh no mot goc a, roi cho foi xdng fiiem
chinh gida cua tinh the thi tinh the tr6 lai vo tri
toong to voi vo tri ban Rau.

L. =L *C
e Cac loai truc nghoch fao :

L,=C,L,=P,L,=L,C, L,=LPPval,
e Tom lai, trong tinh the vé moi co the thay cac
yeu tonoi xong sau : C, P, L, L,, L, L, L, Ly,
L .




TAM NGHOCH NAO 1

p noi xong qua tam foi x6ng C t66ng AGOng VOI
0 guay mot goc 360° quanh mot truc fii qua C +
0 fiol Xdng qua C = Tam nghoch fAao.










4. HANG - HE TINH THE
NHOM NIEM
Tap hop cac yeu to foi x6ng gom tam fnoi xdng, mat phang
fioi XBng va cac truc fioi xdng co fiddc trong mot tinh the
= nhom Aoi xdng filem
Co 32 nhom fiiem

7 HE — 3 HANG TINH THE

He! ba nghieng- He mot nghieng - He! troc thoi — He ba phdong - He
'pon plhuaong - He sau phoong - He lap phdong.

e Hang thap: he ba nghieng, he mot nghieng, he trdc thoi.

e Hang trung: he ba phoong, he bon phtdng, he sau phéong.

e Hang cao: hel lap phoong.

Neu ket hop them phep tonh tien bao toan mang thi ta NGoc
nhom Aol xong khong gian. Co 230 nhom khong gian.




5. CAC LOAI MANG CcO BAN
(MANG BRAVAIS)
a. O MANG BRAVAIS

e Moi he tinh the sel co mot 0/ cd s6 = 7 6 cb sb cua
cac mang thuoc bay he tinh the khac nhau = O
Bravais.

e 3 fiieu kien fie chon o Bravais:

e O phai mang tinh fioi xdng cao nhat cua he tinh the.
e O 0 soi goc vuong lon nhat hoac soi canh bang nhau va
SO goc bang nhau phai nhieu nhat.

e O co the tich nho nhat.

Neu khong fiong thoi thoa man 3 fiteu kien tren thi




KIEU O MANG BRAVAIS

e Troong hdp 3 chieu = 14 kieu 0 mang Bravais.
e Troong hop 2 chieu = 5 kieu o0 mang Bravais.
Cac loal o mang Bravais
e L oal nguyen thuy (ky hieu P).
Nut mang chz phan bo 0 nznh cua o mang.
Loal tam nay (A, B, hay C).

Nut mang phan bo 0 vo tri nznh + tam cua hai Nay
nao No cua 0 mang.

|_oai tam khoi I.

Nut mang phan bo 0 vo tri iznh + tam cua tam cua o
cO sO.

Loal tam mat F

Nut mang phan bo 0 vo tri hznh + tam cua cac mat.




5 KIEU MANG BRAVAIS 2 CHIEU

Mang

Nac fiiem cua 0 mang

Mang nghieng (1)

0
a, # a,, ¢ # 90

Mang luc giac (2)

a, = a,, ¢ =120°

Mang vuong (3)

a, =a,, @ =90°

Mang cho nhat (4)
Mang cho nhat tam mat (5)

a, #a,, ¢ = 90"




3
¢ ) o O

®
Mang nghieng Mang luc giac Mang vuong
a, #a,, ¢ # 90 a, =a,, ¢ = 120" a, =a,, ¢ = 90"

A,

Maing chdl nhat Mang chd nhat tam mat
a, #a,, O = 9QY a; # a,, ¢ =90




14 KIEU MANG BRAVAIS 3 CHIEU

Truc foi | Kieu mang Nac fiiem cua o mang

He! tinh the . .
xong Bravals Bravals

Ba nghieng L P a £, #a; 0F B#y

1

Mot

- 3 =900
nghieng L, P,C #a,#a; a=pf=90"=y

Troc thoi a, #a,#a; oo=p=y=90

Ba phizong a,=a,=a; a=Pp=y=90°

Baon
— — — —_ 0
ohéong a,=a,#a; a=p=y=90

— — R =0N°
a, =a,#a, o= =90

Sau phoong y 1900

Lap phobng | a,=a,=a; a=p=y=90




Cutic

Simpla

Tofragporanl

Simgen
Dyt Tgunilta i
Simple Aoy centered Face cerlodmd End-centered
Rihombohedoml Henngonal Triclinia




HE LAP PHOONG

a=b=c
o= p=y=90°

HE BON PHOONG

P

a=b=sc
a=p=y=90°

HE TROC THOI

azbsc
o= f=+=90°

HE SAU PHOONG

a=bec
o= p=90"
y=120°

HE NON TA
arbec
or=y=40°
b= 1207

HE TAM TA
azbszc

o+ feys90°

P:NGUYEN TO

. 4 KIEU O NON V0
/

P/ / |
'y C/ | : TAM KHOI
og— % < F: TAM MAT
o C: TAM O 2 MAT NOI
?c:’_f 7 +
P/ ] 7 HE TINH THE
P

Sl — 14 LOAI MANG BRAVAIS




SO NUT CHOA TRONG MOT O MANG

Mang nguyen thuy : 8 nut x 1/8 =1 nut

Mang tam khoi : 8 nut x 1/8 + 1 nut = 2 nut

Tammat: 8nutx 1/8 + 6 nut x 1/2 =4 nut

Tamnay :8nutx 1/8 +2nut x 1/2 =2 nut




MANG NGUYEN THUY




MANG TAM KHOI
8 nut x %+ 1 nut = 2 nut




2

e Tam maet:8nuut><% + 6 nut x = = 4 nut




HE SO LAP NAY

Theitich vat chat chéa trong o mang
The tich omang

He so lap nay =

L e vatchat

\V/

Omang

TROONG HOP HE LP THUY P
= ad
=V

o\
o\

O mang

vat chat 1 nguyen to —




TROONG HOP HE LAP PHOONG TAM KHOI |

o\ = ad

oV

O mang

vat chat — \ 2 nguyento — <

VOIiR = ?a

V = 47{\4@ ajgz £7ta3

vat chat — 3 g

NE]

— He so laphay = —m =0,68




BIEU DIEN CAC NUT - CHUOI - MAT TINH
THE — CH: SO MILLER

a. Ky hieu mot nut
Mot nut bat ky cua mang lien he voi goc bang mot vecto

tonh tien : = . _ .
T=n,a,+n,a, +n,a,

Toa fnoi cua nut o tren ba truc toa no la : n,a,, n,a,, N;a,.
Neu a,, a,, a5 la o dai ndn vo tren ba truc thi toa fnoi cua
nut la ny, n,, n,
Nedin, < 0= ky ieti o1 1= 123
Vi du: B
Mot nut mang co toa fio thoa: T




MOT SO NUT CcO BAN
TRONG TINH THE LAP PHOONG

Z | [[001]]

| ./o[[ 011]]

[ELHN) ) TR

[[0050]]
—L 8- y

/ [[010]}
X [[100111 [[110]}




b. Ky hieu mot chuai (chieu) trong tinh the

eQua goc ke nddng thang song song voi chuoi nai tren.
Ngoai goc ra, nut gan goc nhat nam tren néong thang co
Ky hieu [[uvw]] thi chuoi mang nay co Ky hieu [uvw].

MOT SO CHIEU CO BAN TRONG TINH THE LAP PHOONG







c. Ky hieu mot mat mang
Ne ky hieu cho mot mat mang hay mot ho mat mang song
song nhau, ta chon mat nao no nam trong ho nay gan goc
nhat. Gia s6 mat nay cat ba truc toa o theo thong soi n,a;,
N,a,, Nyas.
Ta lap tz so kep :

a, ., 4a, _ dg 1. 1.1 nyng  nng  nyn,

na, n,a, n;a, N N Nz NNLNs NRN5 NyN,NG

e Nath:k:l=n,n;:nn,:nn,
e —> chgso Miller (do Miller ne xuat): (h k 1)




VI DU
Mot ho mat mang song song nhau co mat mang gan
truc toa no nhat cat truc toa no tai:
X=2a,Y=2a,zZ=23a,
Talap tz so kep :

4.3 .3 111362

: : = - —= - —=362
ng Na na 213 666

Nath:k:l= 3:6:2
= chz so Miller = (362)




Cac mat c6 ban trong tinh the lap phdng




Y NGH0A CUA KI HIEU
MAT MANG

X
- Trong mot ho mat mang, khoang cach gida hai mat lan
can nhau AGOc goi la thong so: mat mang va Adoc ky hieu
d. Ho mat mang co ky hieu (h k I) thi thong soi mang la

o
- Kh;(/IJ hieu mat mang the hien:
>V tri toong Aol cua mat mang fnoi voi cac truc cua tinh
the.
»S0 mat song song cat truc trong pham vi cua moi Non vo
dai tren truc




CONG THOC LIEN HE GIOA d,,, VOI hkl VA
dq, dy, d3

»d,, la nai 100hg quan trong
trong cac phep tinh toan cau
truc.

» Xet troong hop Ox L Oy 1 Oz
»Thong so cua ho mat hkl la

dhkl'

»hkl cat ba truc toa no theo no
dai a,/h, a,/k, a,/l ket O.

»>a,, a,, ;. No dai NoN V.




Troong hop he! lap phoong:
a,=a,=az=a
d... = a . A A .« A
LN T Troong hop he bon phoong:

i =

Troong hop he ba phoong va sau

phoomy:

a, =a,#a, a=3=90°y=120°
al

Uit = 2
4 2 2 2 a

\/(h +Kk* +hk) +1 (1)
3 a

3




7. CAU TRUC TINH THE CUA MOT SO
TINH THE NON GIAN

a. Cau truc cua NacCl

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

e C0O sO cua 0 mang gom:

e mot ion Na*[[000]] va mot
lon CI- [[*200]] cach nhau %2
canh cua o mang hinh lap
phoong.

e Hay: 1on Na* [[000]] va ion
Cl-[[ Y, Y2, Y2 ]].




b. Cau truc cua CsCil:

e Mang Bravais: Thuoc mang lap
phoong nguyen thuy P vOi moi o
mang co hal nguyen td co sO.

e C0O sO cua 0 mang gom:
e Cs: [[000]]; Cl:[[%, ¥, %]

Cau truc tinh the CsCl




c. Cau truc luc giac xep chat

- LOp thd nhat: Moi qua cau RN60C
bao xung quanh boi 6 qua cau
khac = vo tri A.

- CO sau vo tri hom vao cua lop
thd nhat thuoc hai loai B va C.

-Lop thd hai: Co the fat cac qua cau 16p thd hai vao
v0 tri B hay C sao cho moi qua cau lop tho 2 tiep xuc
vOI 3 qua cau cua lop tho nhat.

-Gla s6 l0p thd hai chiem cac vo tri B.




Lop tho 3: co 2 cach xep:

+ Cach 1: Nat cac qua cau len
Vo tri A, roi [0p tiep theo la B va
cdl the tao thanh cac 10p lien tiep
ABABAB...= Cau truc luc giac
Xep chat.

+ Cach 2: Nat cac qua cau len vo tri C,
roi 10p tiep theo la A va cO the tao
thanh cac lop lien tiep ABCABC ...
— Cau truc lap ph6ong tam mat.




CAU TRUC LUC GIAC XEP CHAT

A B S O 4B
000000
SH0000
Erererere e
00006

Cédu truc luc giac xep chat
ABABAB...
H H = ‘ N Hexagonal
Mang luc giac xep chat co o [HHHk.
mang Bravais luc giac loai P. e

- O 4
mm e (L2 ;




RUC XEP CHAT KIEU LP TAM MA

Cau truc xep chat ABCABC

Mang lap phddong tam mat vOi
mat xep chat la (111). closest packed
struciure
Cau truc xep chat dan inen
mangq lap ph6ong tam mat




CAC CHAT KET TINH THEO MANG LUC
GIAC

Cau truc xep chat dan fien
maing lap ph6ong tam mat
Cau truc luc giac xep chat (Mg) (Ca)




d. Cau truc cua kim c60ng

- Mang Bravais: Lap phoong
tam mat F.
- CO sO: hal nguyean to

carbon O vo tri nut [[000]]
va [[1/4 1/4 1/4]].

- O fi6n vb choa 8 nguyen to.
Cau truc kim céong co the
Nodc mo ta bang hal mang
lap phoong tam mat, doch
chuyen vOiI nhau theo
noong cheo chinh mot
noan bang 1/4  HoONg
cheo no.

He so lap fay: 0,34.
Khong thudc mang xep
chat.




O MANG TINH THE KIM COONG
DOOI CAC GOC NHIN KHAC NHAU

=




8. MANG NAO (MANG NGOOC)
a. NONH NGH0A

Cho mot mat thuan co ba vecto co so él,éz a4

Ta bieu dien ho mat ‘mang song song mat (8,,35) toc ho mat
(100) bang mot vectd @, vuong goc mat phang ( ,.4; ) va
a,* = 2n/dyy,.

Goi Oa,la hinh chieu

cua dq tren phap
tuyen cua mat (100)
tdc Oa,” = dyy,, ta co:

a,*. Oa, =2m




Tat ca cac fieu kien tren cho phep ta co':
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a,.a, =2m; a,.a,=0; a;.a;,=0

To60Ng toi ta thanh lap cac vectd a,, d3 sao cho:
a;al =0 4djz.a;= 0
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a,.a, =2n 83.8; =0
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Mang f66c xay dong tren ba vectd d;,d,,a;
goi la mang ngooc cua mang thuan na cho.

Cac nut cua mang ngodc co the xac fonh boi vecto:
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G, =ha +ka,+la, ;hkleZ




MOT SO TINH CHAT CUA MANG NAO
(MANG NGOOC)

1. Goi V la the tich cua ol mang thuan; V* the! tich
cua o mang ngooic, ta co:
V=4a,(a, Ana,)

*

V' =34,.(a, A &)

Suy ra: V.V* = (2rn)3
2N€ud, La, La,thia, La, La,

Vaa, /3, a, lla,:4a, | 4,




3. Ich 16i cua mang ngooc : neu noi goc toa Ao voi mot nut
(h k ) cua mang ngddic NOoc bieu dien bang vecto toc la :

— Gy phai vuong goc mat mang (h k 1) cua mang thuan
val co fio dai :
AL

G hkl

d hkl

— co the bieu dien mot ho mang thuan bang mot
nut cua mang ngooic.

= moi nut cua mang ngodc co the bieu dien cho
mot ho mang thuan (tdc mang tinh the) vel hééng
va thong soi snat mang.




Vi DU
Nut [[312]] cua mang ngddc bieu dien ho mat mang
(312) cua mang thuan. N
Ho (312) co hdédng vuong goc VO (33 P la hoong cua
vecto noi td goc O fien nut [[312]] cua mang ngoo0c va co
thong so:

4. Mang ngoo0c cua mot mang ngooc la mang thuan.




5. Nut cua mang ngdoc ma ky hieu la [nh, nk, nl] t60ng
noong voi mot ho mang thuan (nh, nk, nl) va co thong so n
lan nho hon thong so cua hol (h k).
VI DU

Nut [[111]] A6dc bieu dien bdi vec t6 G,y, trong mang
ngdoc se bieu dien cho ho mang (111) co thong so d,q,
trong mang thuan.

Nut [[222]] fi6dc bieu dien bdi vec t6 G,,, trong mang
ngddc se bieu dien cho ho mang (222) co thong so d,,,
trong mang thuan.
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