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Fig 1 XRD patternsof VOzthin films (1) unirradiated;
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before and after electron irradiation
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Fig 4 XPSpeaksof O1sandV 2%?2 for samples unirradiated
and irradiated by electron w ith different fluence
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Fig 5 XPSpeak fitting for the peak of V 23?2
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Table 2 Calculated area percentage for V3, V% ,V® ionsin fims irradiated by electron with different fluence
irradiation fluence v VA (VA
un-irradiated 4 04 95 76 Q2
1 25x 10%/am? 19 7 80 3 0
1 25x 10"/am? 12 9 87 1 0
1 25x 10%/an? 56 87.8 66
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(VAR VAL ; V

[9]

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



6 : VO: 709

, \% , \% , 3 ;
VO: , , )
% : v ov® veov® :
, \% XPS ,
; \% 3
; , , \%
24 VO:
900nm ,
900nm 6
, , , 1013/011 2
900rnm VO ,
7 :
, 62 4 , ,
634 ,652 62 3 1 25x 10"/an?
13.57 667
1301 ] / \.
p 1291 \/ g 621 -
T 1201 2 —e— phase transition temperature
é s g 581 during heating process
§ ol —*—width of hystersis at 900nm % .
] 2
= 105 J
1001 . ' i ' ' 50 i . ' i '
(] 2.5 5 75 10 125 0 2.5 5 7.5 10 12.5
irradiation fluence / 10" cm™ irradiation fluence / 10""cm™
Fig 6 W idth of transnittance-temperature hysteresis for Fig 7 Phase transition temperature for VO2 thin
V Oz thin film s irradiated by electronw ith different fluence film s irradiated by electron w ith different fluence
6 VO2 7
VO:2
VO: % (4201
) , \% ) VO:
10" /an? XRD : : :
; , 4
Y, , 10°/an? : Y
: v .
v o ’ ’
3
1 Mev, 1 25x 10%/an? 1 25x 10"/am® 1 25x 10*°/am?
VO: , VO % : 10%/an?
Ve v ' , v '
1 25x 10°/am® 1 25x 10"/am? : :
XRD ,Raman ; 1 25x 10"/an’®

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



710 13

) XRD ,Raman
VO- , 900nm
, 1 25x 10"/am? © 1 25x 10"/an?
, 1 25x 10®/an? , ,

[1] KivaisiR T, Samiji M. Optical and electrical properties of vanadium dioxide films prepared under optimized RF suttering
conditions[J]. Solar Energy M aterials and Solar Cells, 1999, 57(2): 141—145
[2] Vamalette J C, Gavarri J R Vanadiun dioxide/polymer composites Themochromic behaviour and modelling of optical
transnittance[J]. Solar Energy M aterials and Solar Cells, 1994, 33(2): 135—14Q
[3] NagashimaM , WadaH. Oxygen deficiency effect of VO2 thin filmsprepared by laser ablation[J]. Journal o M aterials Research,
1997, 12(2): 416—419
[4] GriffithsCH, Eastwood H K. Influx of stoichiometry on the metal-samiconductor transition in vanadium dioxide[J]. Journal o
Applied Physics, 1974, 45(5): 2201—2206
[5] LuY, LinL B, HeJ, et al Effectsof the structure and valence state on the properties of VO2 thin films[J]. Semiconductor
photonics and T echnology, 2001, 7(2): 98—102
[6] Srivastava Ramakant, ChaseL L. Raman spectrum of samiconducting and metallicVO2[J]. Physical Reviev L etters, 1971, 27
(11): 727—73Q
[7] Parker JC. Raman scattering from VO2 single crystals A study of the effectsof surface oxidation[J]. Physical Reviev B, 1990,
42(5): 3164—3168
[8] Sawatzky G A, Post D. X-ray photoelectron and A uger spectrosocopy study of some vanadium oxides[J]. Physical Reviev B,
1979, 20(4): 1546—1555
[9] Banhart F Irradiation effects in carbon nanostructures[J]. Reportson progress in physic, 1999, 62(8): 1183—1219
[10] Petit C, Frigerio JM, GoldnannM. Hystersisi of themetal-insulator transition of VO2: evidence of the influence of microscopic
texturation[J]. J Phy CondensM atter, 1999, 11: 3259—3262

Var iations of valence state, phase-structure and optic proper ties of

VO: thin films induced by electron irradiation
LU Yong, L N Li-bin, LU Tie-cheng, GAN Rong-bing, HE Jie
(D eparment o Physics, Sichuan U niversity, Key L aboratory o |rradiation Physics and
Technology forM inistry of Education, Chengdu 610064, China)

Abstract: V anadium dioxide thin film s have been irradiated by electron beam w ith energy of 1 ™ &/ and fluence
of 1 25x 10%/am? 1 25x 10"/am? 1 25x 10"/am? repectively. Structure andV ion valence of the film s have been
studied by X -ray diffraction and X -ray photoelectron spectroscopy before and after electron irradiation, and their phase-
transition properties have been characterized by optical transnittance analysis methods The results show that the
valence variation of V ion and the changesof XRD patternsof the irradiated samples have been detected, and the optical
properties during phase-transition process have been changed obviously by electron irradiation

Key words VO¢: thin film; valence variation; phase structure phase-transition properties electron irradiation
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