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Fluid flows on microscopic scales are important for cell-
cell interactions and could also be of future interest for
mixing processes on small ranges. For a general study
on these flows we chose Bacillus subtilis because of its
well understood flagella motor as a model system to get
a better understanding of hydrodynamic interactions
between several bacteria.

Flow fields created on the one hand by a single
bacterium [1] and on the other hand by large colonies of
bacteria [2] which show cooperative behaviour have
been investigated recently. Our system enables us to
study the interesting region in between to get a better
understanding when and how this behaviour appears and
most importantly to study flows created by well defined

arrangements of bacteria. For this purpose we implemented a Holographic Optical Tweezers
system [3] that traps up to about 100 bacteria simultaneously in all 3 dimensions at a
wavelength of A = 1064 nm. At this wavelength photodamage to Bacillus subtilis [4] is

minimal and fluid flows can be
studied as unaffected and natural
as possible.

We use our tweezers system as a
tool to adhere multiple bacteria at
the same time to polystyrene
coated glass surfaces. This robust
technique provides us a good

basis for further studies on
hydrodynamic interactions
between bacteria and their

influences on fluid mixing.
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