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Fig. 1. The XRD pattern of TiO2 nanowires after an-
nealing process at 500 °C for 2 h.
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Fig. 2. SEM images of TiOg nanowires after annealing
process at 500 °C for 2 h.

2.2 TiO, FKIBFHAIHI & R MIK

S A RO BB R AR AR
B LA, R 5 H 47 22 19 5 V2R BT B AR 9 K 2R 4
FERAGE BE LR b R 7E 500 °C R HE4T #A4b #1755
TiO YKLk, 2 5 AR ffk LS4 BTRIT13
ST 7 g oK SR, AR FEZ25 0.5 mm,
YUKW E 3 Fros. FRA1HNTE, B AL TiO, 11
BT B By =3.2 eV, HX RIS K4 387.5 nm,
IRl M AS S B T 9 K o 375380 nm #5906 kot
BT BRI FOOE IR R . AR AL R R
FR AR A T B ET9000 £ 41 B iz ik 2 45,
E 2 R0 FE i E TGOt BN AP e IR T
HHAT LS AR, Z RS R R R 3R
Keithely6220 4 24 A it It 7% i ik
Keithely6485 %Y 7 % 11l & FL VL, Keithely2182 A
RYNRRM =R, NIAE] V-I thdk. &mHlE

097301-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 65, No. 9 (2016) 097301

Cusk Cu%k

== S AMERAORE, ——

A2 =0z%) 4
Polig | Pt ['J.
b3589

(@)

§{ I'mm

(b)

K3 (MTIEA)(a) TiO2 PUKEIFIEELE; (b) TiO2 9K MFSME

Fig. 3. (color online) (a) Schematic drawing of TiO2 nanowire device; (b) the image of TiO2 nanowire device.
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Fig. 4. (color online) Room temperature electrical proper-
ties and magnetoresistance effect in the dark environment
(a) V-I curves, the inset is the V-I curve at near zero bias;
(b) R-B curve. inset is M R-B curve.
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Fig. 5. (color online) Room temperature electrical
properties and magnetoresistance effect under ultra-
violet illumination. (a) V-I curves, the inset is V-1
curve near the zero bias; (b) R-B curve, the inset is
MR-B curve.
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Fig. 6. The curves of the initial voltage vs magnetic

field (Vo-B) under different illumination situation.
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Abstract

The polycrystalline anatase TiO2 nanowires with a diameter of about 300 nm are successfully prepared by the
sol-gel method together with electrospinning method under a heat treatment at 500 °C. The effect of illumination on
electronic transport property and magnetoresistance (M R) effect are studied via voltage-current (V-I) curves measured
at room temperature in the cases of the dark and the ultraviolet irradiation. The results show that the V-I plots are
straight lines without passing through zero point and the resistance of the nanowire is as high as 7.5 x 10! Q in the
dark. The resistance decreases gradually with the magnetic field increasing and after reaching a minimum 4.7 x 10** Q
at B = 0.7 T it turns to increase rapidly, but is still smaller than the resistance without magnetic field, indicating a
negative MR effect. With the increase of the magnetic field, the negative M R effect increases and then decreases, and
the negative M R achieves a maximum value of —37.5% under B = 0.7 T. Interestingly, the resistance of nanowires in the
ultraviolet irradiation is reduced by about 10 times compared with that in the dark without applying a magnetic field. As
the magnetic field increases, the resistance increases monotonically, presenting a positive M R effect. The M R increases
rapidly with the increase of magnetic field, and reaches the maximum positive M R effect 620% under B = 1.0 T. At room
temperature only a few carriers are generated by the thermal excitation in the TiO2 nanowires, which leads to a large
resistance in the dark situation. In the ultraviolet irradiation case, the carrier concentration of the nanowires increases
because of the generation of a large number of electron-hole pairs, resulting in huge decrease of resistance compared with
in the dark. We attribute the change of the M R to the competition betwen two M R mechanisms: negative M R effect
due to the localization of d electron and positive M R effect due to spin splitting of the conduction band. In the dark,
due to the low carrier concentration, the negative M R mechanism caused by the localization of d electron is dominant
under the magnetic field. However, in the ultraviolet irradiation, because carrier concentration increases hugely due
to the irradiation, the positive M R mechanism caused by spin splitting of the conduction band is dominant. The fact
that the V-I curves does not pass through zero point implies that the contact between TiO2 nanowire and Pt metal is
Schottky contact due to the difference in work function. In the dark, the initial voltage first increases with the increase
of magnetic field, and then remains steady. In the ultraviolet irradiation the initial voltage is smaller than in the dark
and increases monotonically with the magnetic field increasing. In this paper, the physical mechanism of the electrical
transport property and MR effect of TiO2 nanowire are discussed, which may provide a meaningful exploration for

developing the new electronic device based on the oxide nanowires.
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