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	摘要(中)	本論論文主要探討二維的高濃度度大腸桿菌在可滑滑動邊界附近的運動行行為。在液體中高濃度度大腸桿菌,因大腸桿菌本身的自 我推進力力,棒狀狀結構強交互作用所造成的與相互排列列效應, 形成集體運動,以具不不同時空尺度度同調性的渦流流與噴流流型態 出現,又稱自發紊流流。自發紊流流之激發,在遠離離邊界的薄液 中,具有均向性。本研究首度度透過拉拉膜過程,在薄膜中心區形 成厚度度達奈奈米尺度度的尋常黑膜,讓微米尺度度的大腸桿菌無法 游入尋常黑膜區。換言之,此尋常黑膜周圍的可滑滑動邊界,壓 抑垂直與邊界的運動,破壞運動的均向性。我們透過實驗,利利 用粒粒子影像速度度量量測法,量量測流流場、旋度度場、細菌速度度分佈函 數數。首度度發現,邊界區附近細菌,平行行邊界方向運動會被增 強,邊界區細菌傾向沿邊界做往復復混沌振盪性運動,而遠離離 邊界區仍進行行均向運動。透過沿邊界非均向速度度的長距離離效 應所誘發的秩序性,往復復混沌振盪具長空間尺度度的同步性, 稱之搖擺振盪。當尋常黑膜尺寸變小時,搖擺振盪甚至可以 明顯地環繞整個尋常黑膜邊界。
	摘要(英)	The high concentration suspensions of bacteria in the liquid exhibit turbulent like behaviors in the form of multi-scale vortices and jets, through the interplay of self-propelling and nonlinear mutual interactions between cells. Regardless of the recent intensive studies on the bacterial turbulence, the effect of boundary on their collective motions and turbulence is still elusive. In this work, for the first time, the dynamical behaviors of the turbulence of dense E. coli suspensions nearby a slipping boundary of a thin liquid film is experimentally investigated. By carefully stretching a liquid film with E. coli suspensions, an ultra-thin film called “common black film (CBF)” is formed at the center of the thin liquid film. The small thickness of the CBF forms a slipping boundary which prevents the cells to move into the CBF.


  The 2D velocity distribution functions of local cell velocities along two normal directions, and the velocity and the vorticity fields, are measured via particle image velocimetry (PIV). It is found that the slipping boundary suppresses transverse motion and enhance longitudinal motion of cells nearby the boundary. The cell motion gradually becomes more isotropic in the region with increasing distance from the boundary. The synchronized chaotic rocking jets with long range correlation in the region surrounding the CBF boundary, due to the long distance propagation of the information of flow alignment along the boundary, are observed for the first time. When the CBF becomes small, the synchronized chaotic rocking can be extended to the region surrounding the entire CBF boundary.
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