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ã 1 ¢�C� (a) �nã; (b) ¢Sã

>
Ü©�)NØìÚ$§�lfN>
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ÿþ>´�)êi�;«Åì!pØ&Þ±9
^uÿþ�>>6�>{, äN�.ÒÚëêX
L 1¤«.

� > ¿ � Ä ý � � 10−3 Pa, ¿ ¿ ± X Ý
� 99.99 �±í��íØ. þ>4��/¾²
�, �» 60 mm, ÏL�>¿ì9�@+�\pØ;

e>4��/²�ß²>4, d 100 mm×100 mm

�=Àæ�¥%�æ�»� 60 mm ��/�â�
z� (Indium Tin Oxides, ITO) �>����, ÏL
²¡�1º�*	�>�>4L¡�u1�¹. {
	0�� 100 mm×100 mm×1 mm ��=Àæ, Ù
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L 1 ¢�C�ëê

�� .Ò ëê

NØì �� TDGC2-1 50 Hz, 0—250 V, 1 kW

$§�lfN>
 �ù CTP-2000K
10—47 kHz, 0—30 kV,

0—500 W

êi�;«Åì Tektronix DPO4104 1 GHz,10 GS/s

pØ&Þ Tektronix P6015A 1 : 1000

ÿþ>{ — Ã>a, 400 Ω

�©¢�¥��>íY°Ý��� 2.08 mm,

	�>ØªÇ��� 10—30 kHz. N!>Øë
ê �, k ( ½ ª Ç �, 2 Å ì O \ > Ø ¸ �. ,
�ªÇe�*	(å�, '4>
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Åì,p>Ø, �>Ø��íN�ÂB>Ø¸-

¸�� 1400 V �, íYu)�>. *	Å/�
± u y, � > > 6 ± Ï � 	 � > Ø ± Ï �
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¸-¸�� 1755 V �� P1 �>>6Å/. ã 2(b)

�é�>>6?1¯�Fp�C� (FFT) ��
� � ª Ì ã, ã 2(c) Ú (d) K © O ´ 0—25f0,

25f0—50 f0 �ªÌÛÜ��ã. �±²w/w
Ñ, �>>6ªÌ�3 nf0 (n �g,ê) ?âä
kwÍ�ªÇ©þ, Ï
�±(@�>>6�ª
Ç� f0.

ã 2 ±Ï���>Å/��>>6�ªÌ (a) >
>ØÅ/ (þ) ��>>6Å/ (e); (b) �>>6ªÌ (ªÇ©EÇ
� 1 kHz, �pªÇ� 18000f0); (c) 0—25f0 �ªÌÛÜ��ã; (d) 25f0—50f0 �ªÌÛÜ��ã

íYÂB�, �±3���>Ø«mS*	
� P1 �>. �´, �>ØO\� 1800 V, P1 �>Ã
{�±, ù��>>6�±Ï�	�>Ø���,

=�>?\±Ï� (P2) �. ã 3(a) �Ñ
¸-¸�
� 1800 V �� P2 �>Å/, ã 3(b) ��>>6
�ªÌã, ã 3(c) Ú (d) K©O´ 0—25f0, 25f0—

50f0 �ªÌÛÜ��ã. �±�Ù/uy, �>>
6�Ì�=3ªÇ nf0/2 ?'�²w, Ï
�±(
@�>>6�ªÇ� f0/2.

UYO\>Ø¸-¸�� 1830 V, �±*	��
>d P2 �?\±Ïo (P4) �, ã 4(a) �Ñ
d�
��>Å/. ã 4(b) ��>>6�ªÌã, ã 4(c)

Ú (d) K©O´ 0—25f0, 25f0—50f0 �ªÌÛÜ
��ã. �±*	�, �>>6ªÌ=3 nf0/4 ?â
äk²w�ªÇ©þ, Ï
�±(@�>>6�ª
Ç� f0/4.

?�Ú,p>Ø¸-¸�� 1847 V, �>¥yÃ
5KÅÄ, Øäk²w�±Ï5, �>?\·b�,
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ã 5(a) �d���>Å/. ã 5(b) ��>>6�ª
Ìã, ã 5(c) Ú (d) K©O´ 0—25f0, 25f0—50f0

�ªÌÛÜ��ã. �±uy, 3 f0 ��ê�ªÇ
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>ØÅ/ (þ) ��>>6Å/ (e); (b) �>>6ªÌ (ªÇ©EÇ
� 250 Hz, �pªÇ� 4600f0); (c) 0—25f0 �ªÌÛÜ��ã; (d) 25f0—50f0 �ªÌÛÜ��ã

ã 4 ±Ïo��>Å/��>>6�ªÌ (a) >
>ØÅ/ (þ) ��>>6Å/ (e); (b) �>>6ªÌ (ªÇ©EÇ
� 250 Hz, �pªÇ� 4600f0); (c) 0—25f0 �ªÌÛÜ��ã; (d) 25f0—50f0 �ªÌÛÜ��ã
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Experimental confirmation on period-doubling
bifurcation and chaos in dielectric barrier

discharge in helium at atmospheric pressure∗

Wang Xiao-Qing1)2) Dai Dong1)2)† Hao Yan-Peng1) Li Li-Cheng1)

1) ( School of Electric Power, South China University of Technology, Guangzhou 510641, China )

2) ( State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China )

( Received 29 May 2012; revised manuscript received 21 June 2012 )

Abstract

A series of dielectric barrier discharge (DBD) experiments in helium at atmospheric pressure is carried out under a parallel

electrode configuration. The discharge waveforms are observed in time-domain and analyzed in frequency-domain. Results show that

under a certain condition the discharge can experience period-one, period-two and period-four discharges and finally enters into chaotic

discharge as the amplitude of the driving voltage is increased. Our work verifies that the period-doubling route into chaos in DBD at

atmospheric helium pressure can observed in experiment, beside in numerical simulations.
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