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3¯õ���NB�á�¥, �z B�� [1−5]

É�pÝ'5. �z äk°�U�mY (3.37 eV)
Ú¿§ep�-fåPU (60 meV), ´�~kcå
�1>á�. �z B���`É5�¦Ù3|>
fu�!u1�4+!b	&ÿ!��U>³�
ì�A^�¡äk2,�cµ. C
c5, �«Ä
u�z B���#.ì��U�muÑ5, XB
�u>Å [6−8]!B�-1ì [9,10]!��Nu1�
4+ [11]!b	&ÿì [12]!±9/�¯z��U
>³ [13] �. �z B����#.|>fu�á
��áÚ
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k"Or|>fu�5�. �Ï~�

7á�k|u�á�ØÓ, �z B��oä|O
r�AÚ��N5�, �·�Jø
�«^1|N
�|>fu�5U�ÕAÃã. �©òïÄ�z 
B��
�|>fu�5�éb	1Ëì��A,
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JL², �z B��31DaÚ|u�>f
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���. Äké7 (100) �.?1�(Å�W?
n, ,�ò7�.�3+ª¬S ®NC.  ®Ú
�.�ål��� 4—7 mm. ^Å�"éXÚÄ
í�Ør� 3 Pa, Ï\�í (99.99%) 50 sccm Ú�
í 80 sccm, ¦��XÚ�Ør�±3 20 Pa �m.
XÚ± 25 ◦C/min ��Ý,§� 450 ◦C, �¡)�
�m� 60 min. ��, �XÚe%�¿§±�, �Ñ
�., þ¡CX�xÚ���¬=�z B��.
äN�¢�[!�±ë�©z [21]. ÿþ|u��
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��´dü�>4|¤, �)���¬>4Ú��
�»� 1 mm �Ô>4, ü�>4�m�må|^
Z©º?1N!. 3�¢�¥, må�±� 100 µm.
ü�>4�m�>Øl 20 V � 8000 V �N, ¦
^ Keithley 2485 >6Lÿþu�>6. |>fu�
ÿþ�¸�ý�Ýpu 1 × 10−6 Pa. |u�5�ÿ
þC�Xã 1 ¤«. b	1
d����Jø, Å
�� 365 nm, ªÇ´ 50 Hz, õÇ´ 16 W. ^×£>
fw�º (FEI X30) L�B��L¡/mÚ�(�
A�.

ã 1 |>fu�ÿþC�(�«¿ã

3 (J�?Ø

ã 2 ´)�3 Si(100) �.þ��z B��

��×£>ºì¡. B����Ý� 3—4 µm,
�»� 150—200 nm.

ã 2 �z B��
��×£>ºì¡

�z B��
��|u�>6 - >Ø (I-V )
­��ã 3. 3vkb	1Ëì��¹e, �z B
���u�>6�� 1 nA �, éA�>Ø´ 760 V,
=mé>Ø. 3b	1Ëì�^�e, mé>Øü
� 750 V, Xã 3(a) ¤«. �z B��|u��b

	1�AÌ�­��ã 3(b),Ì�­�éA�>Ø
� 700 V, Ð©|u�>6´ 10 pA. ��¬Éb	
1Ëì�, |u�>6â,O\� 150 pA ±þ. '
Kb	1, u�>6�=£E�Ð©G�.

ã 3 (a) �z B��
�3b	1Ëìc��|u� I-
V ­�; (b) �z B��|u�>6éb	1Ëì�A
�Ì�ÿÁ(J (A^>Ø� 700 V); (c) � (a) éA� F-N
­�

�â|u� Fowler-Nordheim (F-N) nØ, |u
�>6dü�Ï�û½: |OrÏfÚá��õ¼
ê, §��m�'X´

I ∝ (KE2/ϕ) exp(−Bϕ3/2/E), (1)
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ùp B = 6.83 × 109 V·eV−3/2·m−1, 
 K ´~ê.
Û�>| E = βV/d, β ´|OrÏf, �N>|�
�Uå, Ì��á��º�Ú/Gk'. d (1) ª�
� F-N ­���Ç

k = −Bϕ3/2d/β. (2)

du3ÿþL§¥, á��º�Ú/GØu)
Cz, ¤±ÿþ�|OrÏfØ¬u)Cz, ù�,
|u�>6�Cz��b	1Ëìk'. éã 3(a)
?1[Ü, �ã 3(c), �±�Ñb	1ì�c�á�
õ¼ê�'X

ϕUV = ϕ/1.07, (3)

Ù¥ ϕ ´�z B���õ¼ê, ϕUV ´b	1Ë
ì��z B���k�õ¼ê. dd��, ��
z B��Éb	1Ëì�, u�NL¡�k�õ
¼êü$.

ã 4 �Ñ
�z 3b	1Ëìe�U�>
f�[«¿ã. du�z ´���Y��N, 3
b	1ì�e>fld��[���, ��¤�
U?þ,, ¦Ùk�õ¼êeü, l
ü$|u�
mé>Ø¿O\|u�>6. ,	, du�z �
� "��Ï�, ±9éup'L¡�B��N
X�L¡U��­�A, ¦1Ëìe�1�>6�
~�, wÍO\
16fßÝ. �â��NnØ, �
z ´>f.��N, >fßÝ n �'u {-(EC-
EF)/kT}[22].

3ùp EC ���.Uþ, EF �¤�U?.
3b	1ì�e, >fßÝ�O\þ ∆n �k�
õ¼ê�~�þ ∆Φ �'X�L«� ∆n/n0 =
exp{−∆Φ/kT}, n0 �>|�^eu�NL¡�

>fßÝ. 3b	1Ëìe, 1)>fà83�
z B��
�L¡¿ë�|�Bu�L§, l

���|u�mé>Øü$, 
���>fß
Ý (n0 + ∆n) Ó�O\
|u�>6. Ïd, 3b	
1ì�e, �z B��
�u�L¡k�õ¼ê
�ü$Ú>fßÝ�O\��Ù|>fu�5U
wÍOr, =mé>Øü$, u�>6O�.

ã 4 �z B��3b	1Ëìe�U�>f�[«¿ã

4 ( Ø

nþ¤ã, �z B��
�3b	1Ëìe
¥yÑ|>fu�mé>Øü$!|u�>6w
ÍO��A5. �â|u� F-N nØ, b	1Ëì
�z B��äkü$u�L¡k�õ¼ê!O
\u�N16fßÝ�V­�J, ù´b	1Or
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Abstract

In this paper, ZnO nanowire (NW) arrays are prepared by the thermal chemical vapor deposition (CVD) method, and the char-

acteristic of field electron emission of ZnO NW arrays under the illumination of ultraviolet light is investigated. It is found that, upon

ultraviolet light illumination, the turn-on voltage drops off and emission current increases. A process of field emission coupled with

semiconducting properties of ZnO NWs is proposed. Ultraviolet photon-excited electron transition from valence band to conductance

band and defect energy levels of ZnO NWs can lead the number of emitting electrons to increase, and the photoemission reduces the

effective work function of zinc oxide emitters, which largely enhances the field emission performance. The characteristic of field emis-

sion of ZnO NWs under ultraviolet light illumination suggests an approach to tuning field emission of semiconductor emitters, which

is promising for the applications in optical sensor, cold-cathode flat panel display and field electron source.
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