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�ã´�3�m½�mþäk,«5Æ5�
�þ!÷*(� [1], ´�«;.���5g|�
y�, §2��3ug,.¥. �
é�ãüz
5Æ?1ïÄ, ��´|^�«¢�XÚ�)�
ã [2−4]. 0�{	�> (DBD) ����#,��
ã�)XÚ, Ï�ö�{ü, N´/¤½��ã,
�5�É��ãïÄö�'5. DBD k"3�5
&E?n!á��Û�)�9#CJÑ��lf
N1f¬N��¡��A^ [5,6].

Cc5, 3 DBD XÚ¥uy
õ«a.��
ã, 'X:
�ã!�:
�ã!^«�ã�. �
X�ãÄåÆ�uÐ, í6é�>�K��5�É
�À. Wang � [7] 3�íØ�í DBD ¥uy, v
kí6��>�jG, 3í6��^e�>¬=C
���^«. Dong � [8] 3·��í DBD ¥*
	�
o>/�ã, ÏLÚ\í6uy�>�ãd
o>/=C�^«. Gherardi � [9] 3 DBD ¥\\
í6, uy�>ljG�ªLÞ�þ!�>. Luo
� [10] ïÄ�íØ±í DBD �uyí6U
~�

�>�m,�âf�Ý, l¦�>å©>Øü$.
ùR� [11] ïÄ�í DBD �uy, O�í6�±¦
�õæ�âf�¹�e�±Ï�>�å©��,
l¢y�íØþ!�>.

w,, í6é DBD �>A5Ú�ã/¤Ñk
é��K�, �8c'uí6é DBD �ã�K�
ÅnÿØ�Ù. éd, �ó�é6Ä�í¥��ã
/¤Ú�>A5?1ïÄ. (JL²^«�ã�/
¤´du�>j3í6��^e½�£Ä�)�.
?�Ú©Ûuy, �m¹5âf�PÁ�A´�>
j÷Xí6��u)½�£Ä��Ï.
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¢�C�Xã 1(a) ¤«, ü��/+¥C÷Y
��Y>4, +�üà^�=Àæµ4. �=Àæ
�� DBD �0�{	�, ÙþÝþ� 1.0 mm. Y>
4S»� 75 mm. ü�=¡m�ål�½� 38 mm.
pØ>ÑÑªÇ� 55 kHz ��uÅ, ÙÑÑ¸�
>Ø Vp � 0—5 kV �N, |^ Tektronix P6015A .
pØ&Þÿþ>Ø, ¿^ Tektronix DPO4054 .ê
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i«ÅìP¹. |^Gé3�>£´¥��� 50 Ω
�>{ÿþ�>>6. |^ DIMAGE Z2 .êè�
Åû��>ì¡.

¢�¤^�íXÝ� 99.99%, �
¦íNþ!
6\�>mY, AO�O
��?íC�, Xã 1(b)
¤«. 3��S»� 1 cm, 	»� 1.5 cm Àæ+�
�ýþ!� 40 ���, ��ü�¤�i/, z��
��»� 1 mm. ÏLÀæ�ë�, ¦���6Ñ
�í6?\�>íY. �>íYÏL3Y>4m²
1�\ü^Àæ�/¤, Àæ�þÝ� 2.5 mm, �
å 38 mm. ù�dü^Àæ�Ú>4Ò�½
�>
�k�«�. 3í6?\�>íYc�?íÀæ+
NC�\
��°�.

3 ¢�(J�©Û

ã 2 �Ñ
�í6þ Q � 1.6 L/min, ØÓ Vp

���>ì¡, û���Í1�m texp = 20 ms. 3
6Ä��í¥, �$	\>Øe�>�±¼��
½�^«�ã, Xã 2(a) Ú (b) ¤«. w,, ã 2(b)
�>^«��ê'ã 2(a) õ, ù`²>Ø�p�>
^«��ê�õ. �	\>ØO\��½§Ý, �
>�m¬Ñyþ!�>, þ!�>��Ñy3�l
>��Ü , Xã 2(c) ¤«. �	\>Ø?�ÚO
\, þ!�>�«�*�, �����>«�Ñ¢
y
þ!�>, Xã 2(d) ¤«.� � � � � �� � � � �	 


ã 1 (a) ¢�C�«¿ã; (b) >4Ù�9?í«¿ã

ã 2 Q = 1.6 L/min, texp = 20 ms �, ØÓ	\>Øe��>ì¡ (a) Vp = 1.6 kV; (b) Vp = 2.8 kV; (c) Vp = 3.2 kV;
(d) Vp = 3.9 kV
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ã 3 ØÓ¸�>Øe�>�>Ø>6Å/ (a) Vp = 1.6 kV; (b) Vp = 3.2 kV

éØÓ	\>Øe�>>6&Ò?1æ8, (
JXã 3 ¤«. lã 3 �±wÑ, 3	\>Ø�
$�z�>Ø�±Ï�k���>>6óÀ, X
ã 3(a) ¤«. �	\>ØO\��½§Ý, 3z�
±ÏS¬Ñyü��>>6óÀ, Xã 3(b) ¤«.
���Ñ�´, �fÑy1���>óÀ�, �é
Aã 2(c) ÑyÛÜþ!. ù´Ï��X	\>Ø�
,p, �>�mªu�)�õ��>j. ù
#Ñ
y���>Ñy3	\>Ø¸�?, `²ù
��
>äk���9>Ö, ÏdPÁ�A�f. #��
>�9>Ö¬K��5��>j9>Ö�©Ù, ¦
��½«�S���>#©Ù. 3dL§¥, P
Áå�f�,
#��>�UK«, ,
��>½
�U3#� ��), =#��>Ø½. ÉÙK
��«��>j �Ø�½, Ïd¢yÛÜþ!�
>.

�
ïÄ^«�ã�/¤Ån, ÏLUCì�
Å�Í1�mé^«�ã?1ûì, (JXã 4 ¤
«. lã 4 �±wÑ, Í1�m�á^«�Ý�á.
�Í1�mv
�� (Xã 4(d) ¤«), �>ì¡þ
¥y�´�
�:, ù
�:éAX��>j.
dd�±`²�>j´£Ä�, ¿�£Ä��Úí
6����. �´du�>j3Í1�mS�£Ä
â�)
äk�½�Ý�^«, =^«�ã��)
´du�>j÷Xí6��½�£ÄE¤�. |
^ Photoshop ^�é�>j�£Ä�Ý?1ÿþ,
3 Q = 2 L/min ��¹e��
Í1�m��>j
£Ä�Ý Ld �'X, Xã 5 ¤«.

ÏLã 5 �±O��>j�£Ä�Ý. ã 6 �
Ñ
ØÓíN6þe�>j£Ä�Ý vd �¸�>
Ø�'X. lã 6 �±wÑ, �>j�£Ä�Ý3
Ø���SA�Ø�>Ø�CzCz, ù´Ï�
í6íÄ�´�>�)�¹5âf�$Ä, Ø´

íÄ9>Ö$Ä. ��U�¹5âf´æ�âf,
	\>Øéæ�âf�$Äv���K�, �
íN6þ���>j�£Ä�Ý���.

¯¤±�, 3·�íN�>¥, õê�¹e¬
Ñy��>j, ù´du9>Ö�PÁ�A. Ú\
í6���>j¬÷Xí6½�£Ä, Ù¥kn«
�U, =í6íÄ9>Ö�$Ä, í6íÄ�>j
��$Ä, ±9í6íÄ�>�)�¹5âf�$
Ä. Äk, 9>Ö´ÏL0�4z�0��;�
�ë, ��@�9>Ö���UÏL�#�>�)
�É5>Ö�¥Ú, ½ö´lfñÂE¤ γ u�.
Ïd�±�Ñí6�íÄe9>Ö�$Ä. Ùg,
�>j¥>fÚlf�¤£�Ý©O� 107 Ú 105

cm/s, ���uíN6�, Ïd�>âf3�>L
§¥Ì�ë�>|��þ�$Ä, qÏ�zg�>
��m��>±Ï�'�~á, �>j��3í6
��Äe£Ä�ål�'u�>(å�¹5âf
£Ä�ål��õ. ¤±, í6íÄ�>j�Ån
�U^í6íÄ�>(å��¹5âf5)º.

�>�)�¹5âf (æ�âf!-u��
��f!lf!>f�) ¥��U��æ�âf,
ù´Ï�æ�âf�Æ·'Ù¦âf�Æ·�
éõ, æ�âfkv
��m�Xí6£Ä. {
ü�Ä�±@�¹5âfØ��mP~, �Ä,g
�>�)�¹5âf, ù
¹5âf3ùg�>(
å�E,¬�Xí6£Ä, �±O�Ñ�e�g�
>�¹5âf£Ä�ål��3��þ?, =zg
�>¹5âf£Ä�ål���>j��» (Î
�þ?) �'�~�. du9>Ö�)�>|Ø�
��3��>Ï�¥, ´©Ù3�½«�S, Ï
d, e�±ÂBc¹5âf?9>Ö�)�>|E
,ér, ¿�¹5âf��3¬wÍü$ÂB>|
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ã 4 Q = 2 L/min, Vp = 2.8 kV �, ØÓÍ1�me��>ì¡ (a) texp = 100 ms; (b) texp = 40 ms; (c) texp = 8 ms;
(d) texp = 4 ms
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ã 6 ØÓíN6þe�>j�£Ä�Ý�¸�>Ø�
'X

��>òu)3k¹5âf� �. w,, du¹
5âf�Xí6½�£Ä����>j�¬�X
í6½�£Ä. ±þ©Û`², du9>ÖØ�X
í6£Ä¹5âf�Xí6£Ä, Ïd9>Ö�
PÁ�Aªu�)·����>, 6ÄíN¥¹
5âf�PÁ�A¬ªu�)^«.

�
?�ÚïÄ6ÄíN¥��>A5, ÿþ

ØÓí6e��>>6Å/, Xã 7 ¤«. lã 7

�±wÑ, 3	\>ØØC��¹e, �>>6�
XíN6þ�O\~�. ±þy��le¡ü�
�¡?1)º: Ù�, �â6NåÆ, í6O�¬¦
�>�m�íNØr~� [7], =�>�m�âf�
Ý~�, ��-E>lÇü$, = α L§~f, Ïd
¦�>>6�í6O�~�; Ù�, duí6U
�r�>�)�9þ, ü$�>�mÚ0���§
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�g?>fu�Xê (γ Xê) ¬~�, lE¤�
>>6~�.
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ã 8 Vp = 3 kV �, �>�íYå©>Ø�íN6þ'X

ÏL	\>ØÚÿÁ>Nþ�>Ø�±¼�

íY>Ø Vg
[12], ?�±ïÄz��±Ï�>�

íYå©>Ø Vgc ����íN6þ�'X, (J
Xã 8 ¤«. lã 8 �±wÑ, �XíN6þ�O
\, Vgc ü$. ù`²�XíN6þ�O\, z�±
�>�ÂB>Øü$. �âc¡�©Û, í6U¦
�>�m�Ør~�, E¤ pd � (p �íØ, d �í
YmY) ~�. Ï�¢�3�íØe?1, áu pd

�����¹, éAø0��m|. ù��6þ
O\� pd �~�, ÏdÂB>Øü$. Ó��âc
¡�©Û, í6O�¬�� γ Xê~�, ù�íN
�ÂB>ØAT�Xí6�O\O\. w,, ù
�ã 8 �(JØ��. ±þ©ÛL², í6O�Ú
åØr�Cz´���>>6~�Ú Vgc ü$�
Ì�Ï�, í6O�Úå γ Xê~�´g�Ï�.
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Experimental investigation on the formation of stripe
pattern in flowing argon discharge system∗
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Abstract
Stable stripe pattern is observed in flowing argon at atmospheric pressure by using a dielectric barrier discharge device with

two transparent water electrodes. Based on the photography and the electrical measurement, the formation mechanism of stripe is
investigated. Results show that a stripe pattern can be obtained at a lower peak value of the applied voltage in flowing argon, and
the discharge turns homogeneous at a higher voltage. Results show that the formation of stripe pattern results from the movement of
discharge filament in the direction of gas flow. The moving velocity of filaments almost keeps constant during the voltage varying.
However, the moving velocity increases with the increase of gas flow rate. The memory effect of active particles in the discharge space
is very important for the formation of stripe pattern. Furthermore, the electric characteristics of discharge are studied in flowing gas
in this paper. It is found that both the discharge current and the gas inception voltage decrease with the increase of the gas flow rate.
A qualitative explanation is given for this experimental phenomenon. These results are of great importance for the research of pattern
formation dynamics and industrial applications of dielectric barrier discharge.

Keywords: strip pattern, dielectric barrier discharge, discharge filament, moving velocity
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