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irradiated by a nanosecond pulsed laser with a wavelength of 532 nm. The effects of laser energy density on surface
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The surface of Ti/FTO composite films prepared with the direct current magnetron sputtering method is
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morphology, crystal structure, optical and electrical properties of the films are studied. The results show that the
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irradiation of films with appropriate laser energy density has the annealing effect on film surfaces, which on the one
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hand promotes film grain growth and eliminates partial crystal defects, and on the other hand, gives rise to the

transformation of Ti layer to TiO; layer via oxidation, and finally improves the overall photoelectric property of the
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1 (&) FTO MM (b) Ti/FTO &4 MY SEM

Fig. 1 SEM images of (a) FTO film and (b) Ti/FTO composite film
K 2 B AN TF RE B % MO BR Ti/FTO 2 & MR RIIE . MBOLREE%E R 0.1 J/cm?
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P 2 (o) BTz o 3 0 T 3k B e A 0B JCRICR S SR T UKL A8 45 B9 L 20 A B S0 B0 . ik 2 5 OB KR AR
TR AR A R OE TSR R R S N R 1.3 T/ em” BF L ANIEL 2Cd) BT o 9 R 2 1T A I RGE AR R L
T BN B i G LI 2 (D rh A [ A s DX 88 7 J0RE A8 75 55 O A g o L 3 0 JB0RE RO B 3
HPOCRER BN 1.8 J/cm® B, A& 2Ce) Bz, WM 2 1 30 1 ™ 5 A4 b 1 I 52 L R G B R O o
N PEES b B X 32 B 7 T AR B BOG AR AR I R, RO T FTO I 2 f9 be bl 19 {8, 3 3L
I BRI 7 B4 L DT 7 i IR T TR 1 T
M R — rEETR
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Pl 2 ARSI A e B B OB AL FIR & A B SEM AL, (@) 0.1 J/em’; (b) 0.4 J/em’; (o) 0.8 J/em®; (d) 1.3 J/em’; (e) 1.8 J/em’
Fig. 2 SEM images of composite films treated by laser with different energy densities.
(a) 0.1 J/cm”; (b) 0.4 J/em?®; (¢) 0.8 J/em?®; (d) 1.3 J/cm?®; (e) 1.8 J/cm’

3.2 XRD %#F

B 3(a) iR B E FTO ML AR G 8 XRD B, 77 LL& B, TG 0 1R 3 24 7R 5%
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SeRER M 0.1 J/cm® K F) 0.8 J/em?, SnO, (200) 1 1y 24 1 4= 5 (FWHM) 32 #7248 75 | 5 JBE 74 7 44 o, 3¢
B A2 G WEIEEAE SO OV T B Aok A R B Aok RS AR R, 7 R0 s/ T ot A S o R IR 4 R AR
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B3 ()RR XRD B 5 (b) 3 Ca) f J 3 i 181
Fig. 3 (a) XRD patterns of different films; (b) partial enlargement of Fig.3 (a)
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Fig. 4 Transmission spectra Fig. 5 Average transmissivities
of different films (400-800 nm) of different films
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Fig. 7 Figure-of-merits of different films
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