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MO DAU

Hoc phﬁn "Vat ly chit rdn" 1a mon hoc thudc mon co s nganh ctia nganh "K7 thuat vat liéu". Ki thuat vat liéu la
mot nganh méi, cdc mon hoc bat dau duoc giang day, dé cho ndi dung bai giang phut hop véi nganh dao tao, sb tin
chi ctia mon hoc, bao cdo nay sé& trinh bay ndi dung "Chuong 2. Nhidu xa va mang dao" cta hoc phan "Vat Iy chat
ran".
Noi dung ctia chuong 2 dugc trinh bay chi tiét gom 4 phan:

A-Mang dao

B- Song tinh thé

C- Nhiéu xa

D- Cach xay dung ctua Ewald vé diéu kién Laue



® C3u tric nguyén td ctia tinh thé khdng thé dudc quan sat qua
kinh hién vi quang hoc do budc séng ctia anh sang qua 1én
( khoang 400 nm).

® D& quan sat dudc ciu tric nguyén ti ngudi ta phdi st dung cac
budc song ngén nhut tia X, &ién tu, neutron ...

® Do &5, ngudi ta sd dung nhiéu xa tia X gé quan sat ciu tric vat
lieu.
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I. Phan tich ham tuan hoan theo chudi Fourier

* Tinh thée chat ran c6 cau trac tuan hoan theo véc to dich chuyeén
mang: T = n; a; + ny a; + nz as

® Tinh chit vat 1§ ciing cé6 tinh tudn hoan véi cing chu kj T va dudc md
td bdi cac ham tuan hoan,

vd: hdm mat 45 &ién t& 13 ham tudn hoan theo chu kj T,

n(r) = n(xr+T)




I. Phan tich ham tudn hoan theo chudi Fourier

1. Khai trién Fourier cho mang tinh thé 1 chidu, véc td cd sd a, véc td dich
chuyén mang T = pa, p 14 sé nguyén.

® Giid s ham n(x) mbé ta tinh chit vat 1§ cta mang 1 chidu tudn hoan, n(x) = n(x+pa)

_anh Fourier

] ~ - ~ X. . X
Phan tich h th h F 1 ch : — (1
dn tich ham n(x) theo chuoi Fourier 1 chiéu n(x) 2 n, exp(zQpr/a)
4

(l
® Anh Fourier cta ham n(x) dudc biéu dién nhu sau: nP == a_l f d‘{j n(ﬂc) exp(—iQ,qux/a)
0




I. Phin tich ham tuan hoan theo chudi Fourier

1. Khai trién Fourier cho mang tinh thé 1 chidu, véc td cd sd a, véc td dich chuyén
mang T = pa, p 14 s6 nguyén.

® s¢ dung tinh chit ctia ham Delta: Mm_ﬂyzg;fmemwﬂh@F:l néu x = a
m oS

o

= 0 trong trudng hdp con lai

® Pua vao khai niém véc td mang &30 1 chiéu: g = pb = p 2n/a , trong &5 b 1la véc
td cd sd clia mang &3o. p 1d sé nguyén bit ky.




I. Phan tich ham tuan hoan theo chudi Fourier

2. Tinh thé tiy § 3 chiéu cé 3 véc td cd s8 a, b, c khdng nhit thidt truc
giao nhau

® Khai trién Fourier tudng tu cho trudng hdp 3 chidu, ta thu dudc anh

Fourier 3 chieu:

ne=V.! dV n(r) exp(—iG - r)

cell




Vec tod dich chuyén mang tinh the:
R = mai + Nasg + 0asg

M6i lién hé gilta véc td dich chuyén mang va mang &ao :

R-G =921l hoic eCR—=1

Véc to dich chuyén mang d3o c6 dang:

G = mfb]_ -+ ﬂfbg —+ Ofbg



R = maq a9 oas

G = mfb]_ + ﬂ;bg + Ofbg
Véc tod cd sd mang &30 dudc bidu dién nhu sau:

dg X ag az X aj aj] X as

b1 = 27

be = 27
aj - (3.2 X 3.3) ° aj - (3.2 X 3.3)

b3=2ﬂ'

aj - (32 X 33)

M6i 1ién hé tong quat gifta véc to cd sd mang dao

va mang tinh thé

Vi vay, ta co:

R -G =27l




Vi du mang &30 2 chiéu

R = ma; + nay a; - bj — 2'3’1'513

G = mb1 + ﬂrbg
@ & & = = @

la1|=a
\a2\=b L - L »
G
& ' |bs|=211/a
] & = [ ]
|b2|=211/b




R = ma; + nas

) G = mhl + ﬂbg B / . -
Mang tinh thée thuc Mang dao
®a & & @ * »
la1|=a
\a2\=b * @ - ]
>
& » ‘b1‘=2'|'|'/a
. & .- =

|b2|=2T11/D
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Mang tinh thé thuc Mang &ao

b
I & " 2
a
5 1] o @
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Mang tinh thé thuc Mang dao

2T1/a

0.0 %8

Séng tinh thé (lattice wave) v8i véc td séng G (wave vector)
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Mang tinh thé thuc Mang dao
G = mb1 —|—ﬂbg

2T1/a

0.0%5*®




Mang tinh thé thuc

2T1/a
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Mang &ao




Mang tinh thé thuc

2T1/a
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211/b

(0,0)

Mang dao




Mang tinh thé thuc Mang &3o




* Nhdc lai kién thiic vé séng

. . 2T
A(r,t) = Age’r ! k| = BN
Ag-k=0 A=1A
hv = 12 keV

complex notations
A(r,t) = Agcos(k - T — wt) = R [Age’™ T "]

(for real Ag,)

m



*MS ta clia Von Laue vé nhidu xa tia X trong tinh thé:

- Song t8i (incoming wave) vdi véc td song (wave vector)
k, truyén &én vi tri r.

E(I‘, I';) ¢ Bik-(r—R)B—imt
- Song phan xa vdi véc td song k’> tai vi tri r.

. R'
E(R’,t) < E(r,t)p(r)e (B —r)

i(k’-R’—k-R) i(k—k’)-r —iwt

p(r)e

— €

- Xét cho toan bd tinh thé




*Cudng &6 tan xa (intensity) cua tia X tai vi tri R’:

K =

f . rrr.I
K" =8 the measured intensity is; .~
H .-_..'--,E -..E 'E : :-..._ T
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p(r) in
Volume V
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K / (1)K g2 = | / ym———

K=k'-k=G
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O( ‘/ 1(k—k )- rdV‘Z _ ‘/ —EK rdv‘2

K=k'-k=G
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I(K) o | / (r)el KD rgy 2 — | / o(r)e K IW\2

K=k'-k=G
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Vé mang &io nhu hinh
ve

Vé moét véc td k bat ky
tudng tUng v8i tia tdi,
cé dau véc td tring
véi nit mang dao.

Vé mot hinh tron ban
kinh k véi tam 1a gbc
cua véc td k.

T4t cd cac véc td k’
céd gbc tring véi tam
hinh trén va &iu cida
véc td k’ nam trén
hinh tron di qua nut
mang 4ao, sé thoa min




Véc td mang d3o G dudc bidu dién nhu sau

G = mb1 + nb2 —I—Obg

sé vudng goc véi mit phang cbé chi s Miller 14 (m,n,o)
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