PHAN II

PHAN TICH CAU TRUC
TINH THE BANG PHUONG
PHAP NHIEU XA TIA X


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

I. CONG THUC NHIEU XA
CUA VULF - BRAGG

1. NHAN XET CHUNG

PE nghién cu ciu tric clia tinh thé ta phai chi€u vao tinh
thé cdc bic xa cé budc séng nhd hon hay bang khoang cach

giffa cdc nguyén tf trong tinh thé, ticla: A< A = tia X,
tia v.

&t tia téi

Nhung tia X cho hinh anh r6é nét v4i dd chinh xac cao hon
— Dung tia X.
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Tia X dudc tao ra nhd Ong phdt tia X. Budc s6ng ngin nhat
ma 6ng c6é thé phat ra lién quan téi hiéu dién thé gitta anod
va catod ctia Ong phdt tia bGi cong thic:

hc :eU:>7L on= hc
7\drnin . eU
V3SiU=10"V thi:
_6,625.10 *.3.10° 0

A

min

— =1.24.10 '°m~124A
1.,6.10 '°.10
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2. Cong thiic nhiéu xa cua Vulf - Bragg:

Chi€u mot chum tia X song song va don sic (c6 A
xdc dinh) 1én mot tinh thé dudi géc trugt 6 doi véi
mQt ho mat mang nao do.

Chum tia X s€ phan xa trén cac mat thudc cuing ho
do dudi cung goc 0. Ta co:

I
I
Cdc tia phan xa tu cung

I mat mang (tia I, II) co

hi€u dudng di: X i
5=AG-FE=0 N LN

— Cdc tia phdn xa trén AN \E

cung | mat mang cung A

pha nhau. Ny A
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e Goi 0 la hiéu dudng di cua cac tia phan xa tir cic mat lan cdn nhau
ta co:
0=AB - AC
ma :
d=AB - AC = d(1 — c0s20)/sin0 = 2dsin?6/sin6
= 0 =2dsin® (1)
I

Trong quang hoc, diéu kién dé

cac tia song c6 cung budc sOng = "

cO cyc dai giao thoa la: N
0 N A

AN '\ E
d \
\

27O AN

Ap - — — 2n7t ) N4
N B

T (D) va(2) —~2=n?r n<Zz

2dsin 0= nA : diéu ki¢n nhiéu xa ciia Vulf - Bragg
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Mat
nguyén
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phan tu

dsint

NHAN XET

» Thuc nghiém ching to cong thic Vulf — Bragg c6 dd chinh xac
rit cao. Mic di cong thidc ndy suy ra tf mot di€m xuit phit ro
rang khong ddng vé mit vat li, d6 12 sy phdn xa tia X trén nhirng
mait nguyén tu tuéng tugng.

» Chi nhitng phép do thiat chinh xdc md&i phat hién dugc nhitng sai
léch cua cong thitc, nhitng sai 1éch d6 li€n quan tSi hi€én tugng
khic xa cda tia X trong tinh thé.
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IL. CAU PHAN XA CUA EWALD

Ewald duwa ra mot phuong phdp don gidn vao viéc gidi quyét
bai toan sau:
Cho mot chum tia X t6i, budc séng A rdi trén mdt tinh thé
dat 6 mot huéng cho trudc. Hoi co tia phan xa nao khong?
Hudng ctia né nhu thé nao?
LAy 1 di€m bat ki 1am gdc O, vé& véc td k
thoa: &

> gdc tai O.

» phuong trung vGi phuong cua tia

X t6i.
» d6 16n cua k :

k — —
A
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TuGng tu’dng dit tinh thé tai vi tri ngon clia k . Goi A Ia

ngon cia véctd k . Lay A lam goc v€ mang ngudc cua tinh
thé dé.
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. N 7 XL
oTu O vé mOt mat ciu tim O, ban kinh bang k = - Pbiéu
kién nhi€u xa Vulf — Bragg s€ thda, tic 1a s€ co tia nhi€u

xa néu ¢4 ndt clla mang ngudc ndm trén mit cau nay.

Gia su c¢6 nit cua mang
ngugc nam trén mit cau nay
ta1 B.

eVé véctd G = AB véctd noi 2

nit cua mang ngugc. Tia

nhi€u xa s€ truyén theo chi€u
? /2 — ?

cua véctd k' thoa:

K~“k+tG
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CHUNG MINH

Theo tinh chat cla mang ngudc :

G ~ 1a moOt vétd mang ngudc cta ho mat mang (hkl)

Do do:

+G-L ho matmangthuan (hkl)

x B
2
ol = 2
C]‘hkl
Maiatkhac, tir hinh vé: 4
. 7T
‘G‘ =2 k.sin9 = 2.7.sine (2)
—
k

Tu (1) va (2) suy ra:
2d;,,81n0 = A
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DANG TONG QUAT CUA PIEU KIEN
NHIEU XA VULF - BRAGG

Cong thitc Vulf — Bragg c¢6 thé viét dudi dang tong quat
Sau. - = —
K“kTG

= (k) T(kkTG)
ik=k'nén2kG+tG” =0

— Tia phan xa s€ wng vGi nhitng niit nao cia mang ngugc
nim trén mit cau Ewald.

Né&u khong cé nit nao trén mit ciu, tic khong ¢ tia nhiéu
xa. Nhung néu quay tinh thé quanh A, Iic d6 mang ngudc
quay theo, vi vdy bao gid cling c6 thé dua mot nit bat ki
G, 1én mit caunéu G,,, < 4m/A.
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NHAN XET

> Dung cau Ewald cho phép tim bing hinh hoc
nhitng tia nhiéu xa gy bdi mot tia tdi cho trudc
trén mot tinh thé’.

»Pay la phuong phiap dai cuong khai thac cua anh
nhiéu xa.

»Cong thiic Vulf — Bragg ding v4i moi loai séng
truyén trong modi trudng tuan hoan. Vi vay, trong
nhi€u trudng hdp con cé thé dung chim electron
hay chum ndtron ¢6 nang lugng thich hgp vao viéc
phan tich ciu tric tinh thé.
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I1I. CAC PHUONG PHAP CHUP TINH THE
BANG TIA X

e MJi tinh thé clda mot loai vat chat ¢6 d dic trung rleng
cho minh khong lan v6i cdc chit khdc du cdc tinh thé
khdc loai c6 cung cau tric.

e Trong phan tich ciu trac: bi€t A, do 0 bing thuc nghiém
(dnh nhiéu xa) = X4c dinh dudc d.

e MOt chum tia t61 S ro1 trén mot ho mat mang hkl v41 mot
gdc a bat ki néi chung khong cho tia nhiéu xa S’ vi diéu
ki€én Vulf — Bragg chua thda. Mudn thu dudc chum tia
nhiéu xa ngudi ta dung mot trong hai cach sau:

e Giir co dinh tinh the va tia téi: thay doi A cda chiim tia t6i
— dung tia X tring: phu’o’ng phap Lauer.

e Giilr A = const, vi tri tia t6i c6 dinh: Xoay tinh thé d€ goc a
thay doi tir 0 —> 90° s& c6 mot vi tri phit hgp diéu kién
Vulf — Brage => thu dudc tia nhiéu xa: ?phu'o’ng phdp
Debye - Scherrer, phuong phdp don tinh thé xoay.
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1. PHUONG PHAP LAUE

e Dung chim tia X tring chi€u qua mot diapham roi vao
mdt don tinh thé gin trén gid.

e Ung v6i mdi ho mit mang bat ki 1am vdi tia t6i mot gée 0
nao dé sé& cé mot budc séng A thich hop d€ thda diéu kién
Vulf — Bragge = cho dnh nhicu xa.

e Qua anh nhiéu xa ta c¢6 thé xdc dinh dudc:

e Tinh d6i xiing cla tinh thé.

e Ap dung dugc cho cdc tinh thé c¢6 hinh dang khong
hoan chinh.

e Dinh huéng dudc tinh thé.

e Nghién ctu 1éch mang: vét nhi€u xa dai = Iéch
mang.
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BUONG CHUP LAUE

e GOom dau gidc k&, ndi dit don tinh thé v6i dinh huéng xdc
dinh so v61 chum tia tG1 va budong phim phang dat truc
giao v61 chum tia tdi.

e Néu miu dii méng d€ tia X xuyén qua, ngudi ta chup theo
so do truyén qua va anh nhi€u xa nhin dudc goi la anh
Laue truyén qua, goi tit 1a dnh Laue.

e Néu mau day, chup theo s6 do phdn xa va dnh nhiéu xa
nhin dudc goi la anh Laue ngugc hay con goi la
epigram.
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, ONG PHAT TIA
Ong phét tia lam viéc § ch€ do bic xa lién tuc, tic
dién ap du bé d€ bic xa dic trung hodc chua co
hodc ¢6 nhung v6i cudng do thap.
Nh& bic xa lién tuc, chim tia da sic ¢6 budc séng
thay doi tir :

A =02101"mdén A . =2.101m
ANH NHIEU XA

Anh nhiéu xa gdm mot loat cdc vé&t nhiéu xa. Cic
vét ndy thé hién tinh d6i xtng cda tinh thé theo
cach dinh huéng tinh thé ldc chup.
Phuong phdp Laue thudng dung dé€ x4c dinh huéng
truc tinh thé va tinh ddi xtng cla tinh thé.


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

THIET BI CHUP PHO
BANG PHUONG PHAP
LAUE
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2. PHUONG PHAP PON TINH THE QUAY

e Ding tia X don sic chi€u qua diapham t6i tinh thé nim &
truc cua budng chup ¢é ban kinh 57,3 mm.

e Tinh thé quay quanh truc vdi toc dd 2 vong/phiit.

e Dung phuong phap nay dé x4c dinh thong sO mang T cua
chudi tring vé6i truc quay cta tinh thé. Khi d6 chi cin
quay tinh thé dao dong tir + 5° — + 15°.

e Trudng hop can chi sd héa cdc vét nhiéu xa ta phai xoay
tinh thé toan vong.

e Chu y khi Idp tinh tle phai tring truc quay véi mot truc
quan trong cla tinh thé.

e Ngudi ta thudng chup ba dnh nhi€u xa véi truc quay tring
vO1 truc [100], [010] va [001].
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3. PHUONG PHAP CHUP PHIM DEBYE - SHERRER
( PHUONG PHAP BOT)

e Khi chi€u mot chum tia X vao mau vdi bude séng A, bao
gid ciing c¢6 nhitng manh tinh thé ngiu nhién nim theo
huéng sao cho mit mang d cia ching thda diéu kién Vulf
— Bragge = Khi d6 né6 sé& cho tia nhi€u xa. Cdc tia ndy
nim trén dudng sinh cda mot ndn tron xoay ¢6 dinh 1a
mau truc 12 tia t6i v6i ntra géc & dinh 1a 20.

e Ung véi nhitng ho mit mang d khic cla tinh thé ta c6 cic
mit nén tia nhi€u xa khdc nhau véi diéu kién d > A/2 (d€
sinB < 1).

= Phuong phap bot cho phép xdc dinh dudc géc 6 cua tia
nhiéu xa bdi cdc ho mit mang khdc nhau.

— Tinh dudc d qua diéu kién Vulf — Bragg.
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BUONG CHUP TRONG PHUGNG PHAP
DEBYE-SCHERRY

Collimator
\

Shutter »

lon chamber
T X

X-ray

(a) The schematic view (b) The photograph
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e Buong chyp bing kim loai c6
mot diapham xuyén qua thanh BEYks
d€ c6 mot chim tia X song song REIEICS
mdanh ti ngoai roi vao cOt mau. [

e Do6i dién véi dlapham la mot
man huynh quang nhd dé€ diéu
chinh buong chup cho tia X roi
vudng géc mau.

e Mau da tinh thé dang bot hoac
mot s6 16n cdc manh tinh thé
nhé ¢& 1/100 — 1/1000 mm phan
bo hon don dugc nén thanh khoi,
thong thudng cé dang miu truy,
du’dng kinh 5 — 8 mm. Ngoai ra
c6 thé dung miu phing.

Phim dugc 1ip sdt thinh trong budng chup va budng chup dugc che
t61 hoan toan.

V6i cdc ho mit mang dhkl thda diéu kién Vulf — Bragg ta sé thu
dugc trén phim cdc tia nhiéu xa 12 cdc vach hinh tru doi xing qua
vét tia tdi.
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4. PHUONG PHAP NHIEU XA KK (diffractometer)
(PHUONG PHAP PEM XUNG)

e La phuong phdp ghi nhan dnh nhi€u xa Rontgen biang cdch d€m s
lugng xung ghoéc/téc do tao xung) sinh ra trong 6ng dém ki€u ion
hod hodc ki€u nhap nhay.

Uu di€m:
» Cho phép trong vong
val chuc phat ghi dudc
toan bd bi€u dd nhiéu xa
cua vat liéu, trong khi dé
theo phuong phap chup
anh phai mat vai gid
hodc lau hon.

» Qua trinh phan tich, gia

cong sO liéu thuc nghiém

cing don gian, nhanh
chong va chinh xac hon.

tube & rayons X deétecteur de rayons X
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e Mdu: c¢6 dang dia phing tron ¢ ~ 2 cm, day 1 — 2
mm khi chup miu quay trong mat phang quanh
truc cuda no.

© OAng dém: Tai vi tri nhan tia nhiéu xa.

e Géc xoay: O thay d6i trt O — 90°, budng ion héda
xoay theo vG1 toc do goc 20.

e Vi tri clia 6ng d€m c6 do chinh xdc t6i 0,01°. Vi
chi ghi cdc vach nhiéu xa nim & mot phia tia tdi
nén vi tri géc O° phdi thit chinh xdc (hi€u chinh
g0c O° dva vao mau chuan da biét trudc.
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Dung nhi€u xa k€& cho phép xdc dinh cudng do tia
nhiéu xa cia mot vach theo thdi gian.

Bing phuong phdp ion hod, dva vao sd lugng xung
tao ra trong mot don vi thdi gian cé thé ddnh gid
dugc cudng dd cua tia Rontgen.

déviation 28
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