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LY THUYET TAN XA NHIEU LAN TRONG EXAFS

Nguyén Vin Hing
Dai hoe Khoa hoc ty nhién - DHQGHN

1. M& PAU

Phin cfu tric tinh vi cda phd hip thu tia X
(EXAFS: Extended X-ray Absorption Fine Structure)
48 tré thinh mdt phwong phdp higu nghiém dé xéc dinh
cfu tric cda vit thé sau khi dwoc phat hién ring gid
tri chuyén Fourier cda phd EXAFS cho théng tin vé vi b
tri cda cdc nguyén ti trong mdt vt thé chua dwge biét ¥
cdu tric [1, 2]. Duéi tic dung cda ning luong photon
tia X mét quang dién tt+ duge phit ra vh séng cda né o
8& bj tan xa béi cdc nguyén t& xung quanh (hinh 1).
M@t s8 tdc gid 43 nhin manh vi si dung tén xa dom.
Nhung né khong chinh xéc ddi véi ving can hdp thu
(XANES: X-ray Absorption Near Edge Structure).

Hink 1. Cic qud trinh té xa
trong EXAFS

Muc tidu cda bii nay 1a phat trién céc tw tudng cia [2 - 4] d€ xdy durg co sé inh todn
EXAFS nhu t3ng cda cic qué trinh tén xa nhigu [in.

IL LY THUYET

Khi chiim 4nh sing phét qua vt thé thi cudng d6 cda né sé bi hip thu vi t&i can 130 d6 s
xudt hién phin cfu tric tinh vi duge xdc dinh theo cdng thirc sau (5]

Yore = (7= 1) /M0, (6

trong dé o 13 hé s8 hdp thy cda mdt nguyén ti riéng bigt. S& dung Hamilton twong técgiira vt
thé va 4nh sing hé s hip thy cda hd ~ trong ghn diing dipol sé ¢ dang

i —%Z(i\ﬂilmG(r’, 7, E).dli). @

Trang thai ban d3u [2) luén ludn dwgc biét va & 12 véctophin cyc cda tia X rén nhigémvu chinl
13 x4c dinh trang thii cudi qua ham Green ddi véi ning luong E = E; + hw. Trong trrémg hoy
nguyén ti hdp thu n¥m tai géc toa dd Ry = 0 thl him Green cda hé sé la tdag cda cér s8 han
véi cic ma trin tin xa tF [5, 6]
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Nhu viy 8 hang thé hai md td tén xa don, cdn cc s8 hang ti€p theo md td t4n xa nhitu Iin.
D3i véi thé d8i xtng ciu V(r) hAm Green nguyén ti c6 dang:

GalF, 7) = —ik2¢z(r<)Yi(r‘) Xe(r>) Yo(7), (4)
ImGa(F, 7) = —kZéz(r) Y2 (Ae(r') Yo (7) - (5)

Trong 6 ¢¢ vi X 13 nghiém regular va irregular cda phwong trinh Schradinger, Y1 () 13 ham ciu
véi 88 lwomg tk L=1, m.
DGi véi dign v ty do (V = 0) ham (4) c6 dang:

GolF, ) = =ik Y jelkr<) Yi(7) helkrs) V£ (7) (6)
L

irong 6 j¢ 13 ham Bessel va hy 1 ham Hankel. Si dung phét trién xung lrong va tinh cic thanh
>hin ca (3) ching ta thu dwgc:

G(F, #) = Gal7, ¥)
N

k32 30 bele) Ya() 08 XEE S0+ D) g (1) Vi (7). )
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Trong 46
XZh = ¢t H [ZGL.“L. (Riz1 - R) Tf‘] Gru(Ry); 8)
=1 L

G (R = 4x23-‘-” he(kR) Y7, (R) / A Y VY (9)
Luyi=L; Ry =Ro=0. (10)

i, 1a 45 dich pha cda him séng mé t4 quang dién bk, k I3 s5 séng. Dibu kién (10) ddm bdo ring
:4c dwdng tén xa 13 khép kin. Céc qué trinh tén xa dwoc biéu difn qua thinh phin thé hai cda
7). Liy t&ng tdt c chc bic tan xa qua v vi cic dudmg khép kin (closed loops) qua CL, phép
|uay cda t4n xa dwge thyc hién qua (8). Ching ta xét hai trwdmg hop cu thé sau day:

1. Trudmg hop dom gidn khi chi c6 mdt séng ciu tir chc bidu thirc trén ching ta thu dwge:

N
GI7, #) = Gulf, 7) + 4mk Y 3 D oelr) Yu(R) &0+ 8) [y (- R) 4 Yoo (B)] x

v=1CL LL'
x 0= Elgy () Y1 (7) 5 (11)
M " ithy(kR,) R ™ kR ,'yhlrik}?,) (12)
“ " "k ho(kR,) R, ¥ Ry ho(kRy)
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X m'“fﬁ‘,(ﬁa—ﬁ:. R). (13)
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D&i véi tén xa don (Rz = —R,) ching ta thu dwge FM = % (- Ry, R)).
2. Tir che két qud trén ching ta ¢ thé qui v& gin ding song phing khi si- dung dis: Kigh
ithy/ho = 1. Khi d6 cong thirc (13) sé chuyén sang:

N
G, #) = Gul7, #) +4mk 3 D7 3~ de(r) YA 05 [y (= Ro) A Yoo (B)] x

v=1CL LL"
x =g () YL (). (14)

Trong dé céc phép bidn ddi sau day da dwoc thye hién:

i (15)

. it o) ~ k| R, R, |

FM o FS = fA(-R, R, - R_y) = - x

|Ry = Ry

x fRet (B, = Ryoyy Roor = Ruca) - [ (Ry - Ry, R, (16)
» 2 O 1 o o
SRy, By) = fR0 (R, By) = T L ) TR P, Ry). (17)
t
1. cAc KET QUA TINH s8 i e

VA THAO LUAN L f: N ‘ﬂ\ (a)

Viée tinh s8 dwge tién hanh d8i véi
Ni ¢6 c&u tric fec (1ap phwong tim dién)
nén higu wng che chdn (shadowed effect)
s ré nét vh quan trong d6i véi tén xa
nhigu 1an (4. Hinh 2 trinh bdy gid tri
tiydt d8i () va phin 3o (b, ¢) cda bidn
d8i Fourier cda k® 7, trong truémg hop
céc dudng khép kin (closed loops) c6 do
dAi SR, vA 4R, (dwdng chim). Céc gid
tri tuyét ddi trong tén xa don véi séng
phing (dwdng gach; dudmg chim) vi 4
séng chu (dwdmg chim) dwoc so snh véi
tdng cb tin xa nhidu lin (dudmg lien).
Phin 4o cda bién d8i Fourier trong tin
xa don dwgc trinh biy trong (b) va tén

| I
xa nhiéu Iin trong (c). Trong (a) chiing N 2R (ot unis)

ta thiy méi dinh cda gi4 tri tuyét ddi cia Hinh 2. Gid tri tuydt d&i (a) va phin do d8i
bién d8i Fourier @ng véi mdt 16p nguyén v6i tdn xa don (b) va tin xa nhigu
t nhung trwing hop c6 déng gép tén xa Iin (c) cda bién d8i Fourier cda Ni
nhi¥u Iin vi tri da xé dich so véi tén xa trong (a) khi c6 tin xa nhigu Iin.
dom, djc biét d3i véi 16p xa. ( ) da khac véi tan xa dom

(----) nhit 1 cic 16p xa.



Céng trinh dwgc thuce hién véi sy tai tro cda d8 tdi KT-04.
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MULTIPLE SCATTERING THEORY IN EXAFS

Nguyen Van Hung
College of Natural Sciences - VNU

In this work a new formula for multiple scattering in EXAFS has been developed. The
advantage of the formula is its inclusion of all orders from single to multiple scattering using the
Green function. The theory can be applied for calculation of EXAFS with any number and form
»f waves. Its simple case is the one spherical or plane wave approach and the ical calculati
1as been made for Ni. The results denote significant role of multiple scattering in EXAFS in
letermining structure of substances, especially for the ones having shadowed effect.




