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Fig. 4 Temperature dependence of (a) resistivity, (b) c-lattice con-
stant, and (c) diffraction peak profile of (0 0 2) reflection of
x=0.065. In all panels, black curves and dots show the data
in heating runs without irradiation of strong x-ray. Blue
curves and dots indicate the data in heating runs after irradi-
ation of strong x-ray at 9 K.
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Fig. 5 X-ray exposure-time dependence of the resistivity and the in-
tensity of (002) diffraction peak in the insulating phase. The
photon flux density was ~1 X 10!2 photon/cm? sec. The x-
ray was intermittently irradiated during the periods as
colored with light blue. The reduction of the insulating phase
occurs only under the x-ray irradiation but with negligible
relaxation during the x-ray turnoff period.

V. W0, (0 02)3
4x10’Ex=0.065 =9 K E
£2000 sec
B
2 F :
g 2_ Insulator _
= F100 sec \E ]
LE

0.704

0.696 01.7
o] -
*[A ]
Fig. 6 X-ray exposure-time dependence of the peak profile of (0 0
2) reflections of x=0.065. The exposure-time of strong inci-
dent x-ray is indicated for each data. The observed diffrac-
tion patterns with multi-Gaussian fitting as composed of in-

sulating (light blue), phase separated (dotted gray), and
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Fig. 9 The conductivity and the metal volume fraction are plotted
as a function of the total x-ray dose.
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Fig. 10 The relation between the conductivity and the metal volume
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tion that 6 =g, X% (V-V)S. The critical percolation volume
(V) is around 5% and the exponent S=1.5.
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Fig. 11 Schematic illustration of percolation behavior associated
with x-ray induced insulator-metal transition in W-doped
VO, thin-film. Light blue spheres indicate x-ray induced
metal regions in the sample.
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Fig. 2 Temperature dependence of c-lattice constant of x=0.11
sample before/after irradiation of strong x-ray.
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where x-ray induced metallic phase is observed.

1.6x10"F V, ,W,0, (@)
Fx=0.065 .. g
7 12[07-9K 100sec 2000 sec
S F(002)
> o
2 0.8F 3
g
= 04t o~ . ;
0: """ . T Lt —n—‘“-.- L ]
0.694 069 0.698 07 0702  0.704
Fx=0.11 b i
2.5x10’FT=9 K ©)
2 20'_(002) 0 sec ]
2 100 sec 2000 sec ]
Z 15t :
g ]
E 1.0_— ‘
0.5F .
0: ,-"', “5 4 EEN | ]
0.688 069 0692 0694 0.69
q*[A ]
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of strong incident x-ray is indicated for each curve.
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Abstract Materials with external-field-induced-phase-transition have been extensively studied because of a
interest of the driving mechanism of its phase transition and a potential for a device application.
From our recent research, it is clarified that the persistent x-ray induced phase transition takes
place at low temperature in the two insulator phases on electron doped VO, thin-film. In this rev-
iew, we will report that how the bulk resistivity is affected by the local structural phase transition
induced by the x-ray irradiation with the explanation of the simultaneous measurement of resistivi-
ty and x-ray diffraction under the x-ray irradiation and the analysis method of obtained data.
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