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Fig.1 Schematic diagram and a photo of the grazing incidence XAFS experimental set-up at SSRF.

o AL BT (KICX2-YW-N43)., Al S I S 3E4(09IC1417100). FRHER 1 R 488 B S T 00 H (54095501A). B A4

Bl & TFEIE £2(10705046) FE )

Bt Tk, B, 1986 5 1 Ak, BLYPRB LN HAEB T Ot BEARNA T

WiRAEE: ®H, E-mail: huangyuying@sinap.ac.cn
Wk B 2011-04-10, [0 #9: 2011-05-19



490 B & X

R

KOHZU % 4ffih & LR HI AL, Brucker axs
XFlash 5040 RES BRI BRIk sE . FEREWE &
H-HEE, armBEERTRAL R, Eh
B E AT MRCoRE A B X SHERA SRS, it
e TEMMAE,; REBENBHTEN 107
i, How Mn 89 Ko ST RIfER 2 BEEIE 123 eV

A48 ] F 52 SOGRE A/ 4 1 3 1) o 1A et ok
B TAT . B 1(b) A IETAST S B L.

2 R

wWE 2, HBHETHRMEEEN A Si K
L#HET Ni BEEE2HA 1.3 5 5 mm 1
TUNUTI/W i, W hERNE. BT HRFTE,
AR FREAR 1(1 nm). #£8 23 nm). FESL 3(5 nm)
R Ni B BRI R & o B 5 1] e (0 AR i PO 25 B
BT 1x10™ Pa. TAESIEN Ar K(99.99wt%), L
YESUEN 0.1 Pa, $R5H T A8 AL 1E oh 2 B9
&, Nif0Ti S ThH L5124 200 W 1300 W.

W10 nm)

| sisweme

B2 Ni/Ti MBS s o T

Fig.2 Structure of the three Ni/Ti thin film samples.
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Fig3 Structure of the Ni/Ti thin film Sample 1 (a) and
Samples 2 and 3 (b).

F 1 REERESE0HE Ni B5 NiTi BREBHEE
Table.1 Thickness of the Ni and NiTi layers by fitting the

reflectivity

Bt B JLFE
No. Layer Thickness / nm
1 Nig 75 Tig 25 1.63

Nig 75 Tig 25 0.79
2 Ni 1.67

Nig 75Tig .25 1.08

Nig 75Tig 25 0.97
3 Ni 3.36

Ni 75 Tig 25 1.34
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Fig.4 The reflectivity curve of Ti/Ni/Ti thin film of different thicknesses.
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Fig.5 Normalized Ni K edge XANES spectrum of the
Ti/Ni/Ti thin films of different thicknesses.
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Fig.6 RSFs of the Ti/Ni/Ti thin films of different thicknesses
and Ni foil.

%2 FEEE TUNUTI BIEMEHSE
Table.2 Structural parameters of the Ti/Ni/Ti thin films of
different thicknesses.

BRES W& mEe¥  RERK  EEE

Sample % N R/A &/ A?

No. Type

1 Ni-Ni 44 2.40 12x107
Ni-Ti 6.1 2.74 12x102

2 Ni-Ni 59 246 0.8x 1072
Ni-Ti 5.9 2.77 0.8x107

3 Ni-Ni 88 247 0.7x1072
Ni-Ti 29 2.71 0.7x1072

Nifoil  Ni-Ni
Ti foil Ti-Ti

120+£0.2 248+0.03 (6.0£0.3)x107
120£02 287+0.13 (7.8+0.6)x 107
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Characterizing interface structures of Ti/Ni/Ti thin films by grazing incidence XAFS

YU Haisheng HUANG Yuying
Wang Jiangiang GU Songgqi

WEI Xiangjun JIANG Zheng
ZHANG Shuo GAO Xing

(Shanghai Institute of Applied Physics, Chinese Academy of Science, Shanghai 201204, China)

Abstract Combined with X-ray reflectivity, interface structures of Ti/Ni/Ti thin films were studied by grazing

incidence XAFS method. The films in different thicknesses of Ni layers (1 nm, 3 nm and 5 nm) were prepared by DC

magnetron sputtering. The GI-XAFS results indicate that the inter-diffusion of Ti/Ni/Ti interface layer increased with

the Ni layer thickness, being about 2 nm with the sample of 5-nm thick Ni layer. For the sample of 1-nm Ni layer,, the
bond lengths of Ni-Ni and Ni-Ti coordination had shrunk because of larger degree of disorder. As thickness of the Ni

layer decreases, the degree of disorder gradually increases while the coordinations of Ni-Ti increase and the

coordinations of Ni-Ni decrease.

Key word Grazing incidence, XAFS, Ti/Ni/Ti thin film, XRR

CLC 0434.19



