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Characteristics of X-ray absorption on nanoscale thin films
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Abstract: Nanodiamond films synthesized by hot-filament chemical vapor deposition method and SiC nanoscale thin film
deposited by pulsed laser deposition were investigated by X-ray absorption spectroscopy. The results show that C K-edge
NEXAFS of the nanodiamond film exhibits a blue shifted exciton peak relative to that of microscale diamond film. These
features are characteristics of quantum confinement behavior. T he results confirm the presence of nanodiamond film as re-
vealed by transmission electron microscopy. The Si K-edge NEXAFS and EXAFS of the SiC nanoscale thin film also ex-

hibit a significant long-range disorder that is the character of nanoscale materials, i. e. the SiC thin film is a nanoscale thin

film.
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Fig.1 (a) —TEM morphology of
nanodiamond thin film;

(b) —TEM image of high-resolution
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Fig.2 TEY spectra of C K-edge NEXAFS
of nanodiamond, CVD diamond, diamondlike
carbon (DLC) and highly ordered
pyrolytic graphite (HOPG)

HRBTFHNE — A BFERFED T EE
2. 7£285.5 eV I, 7 MRUMIRE, XEHT
VB R ANV R B T A TR P A AE R R I
SEASRENIAAE S, XA EEIT N E . B
ZIREY], PrEaK ENIA MR, T2 d— )
KAWL AL, X 28 FokL & 7 B 1 sp” A%
i C=C 8, JFHE5 L& TEM B4 RE
1. T8k, X 5 e MR e i O 2 48 K
AT, LRI L R e i Ve 22 T ) 22 1 W
KT AL P A ORI A T, X AR oK
SR FECT SA% SIS . FEAS LI P BT &
B BOR W (K A2 5 Chang! ™ I Gruen 25151 1y 28
WERFT G, XA W R EEL 10 nm
ISR B 0. 25 eV HIEERS L LAY RO Tl vt
HIKT 0.4 eV BT B/ . IXLED0/IN 0 22 57 AT g
poct s R VA BTN R L T R N TR o
gk .

289.51
\, 289.76(Nanodiamond)

285.54

1
288 289 290 29%
Photon energy/eV
1

N

285 290 295 300 305
Photon energy/eV

B3 CVD I g8 K S NI 7E B R YE X
Bk K 34 X 2 W BORS 40 45 4
Fig. 3 C K-edge NEXAFS of CVD diamond
(solid circle and line) and nanodiamond
(line) in threshold region
(Energy positions of key features are marked,

edge jump region is expanded in inset)
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Fig. 4 AFM morphology of SiC film at 250 C
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Fig. 5 Si K-edge of NEXAFS of SiC film
and conference SiC pow der

in both TEY (a) and FLY (b)
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Fig. 6 Si K-edge XAFS of SiC
(crystalline) and SiC( PLD thin film)
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