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Advantages of the scheme:

e Giant relative deformations: 1 - 10 %. Thus record small
dimensions are enough for manipulation.

e Simple manufacturing techniques: standard processes.

* Possibility to make a submicron size actuator, thus the size
of grasped object will be down to 10 nm.

e Possibility to supplement the standard micromanipulators,
like Kleindiek® or Omniprobe®.

e Convenient work temperature range : 40 - 60 °C.



Fabrlcatlng the nanotweezers by FIB
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Nanotweezers
Control system integre
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Manipulation with CNT sample




Manipulation with Ta;S whiskers




Manipulation with biological microobject.
Part of Culex pipiens




Manipulation with biological
Part of Culex pig
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Manipulation with biological microobject.
Part of Culex pipiens

Fragment of
mosquito joined
to TEM greed




Conclusion

The prototypes of nanotweezers were created by Focused lon
Beam technique. The control is carried out by a beam of
semiconductor laser in the environment of scanning electron/ion
microscope. The smallest overall dimensions of the nanotweezers
are 1x1x0,14 pm.

Reversible bending strain of up to 1 % was observed on micron
and submicron scale for fabricated composites.

The proposed scheme can be applied in designing of other types
of nano-instruments for micro- and nanotechnology, microbiology
and microsurgery.

We are currently developing a nano-instrument system for
capturing, moving and storing the micro- and nano-objects.
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Model of new composite actuator

Shape memory composite “Spider leg” manipulator

controlled by uniform heating
30 um NiTiCu / 30 um steel 30 pm NiTiCu /30 um Ni
(gluing) (galvanic deposition)

reversible bending deformation about 1 %
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without heating
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,Ni]:iCu layer 235 nm

tweezers length 6 um

Baam H Det |FWD| Tilt pA |
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liTiCu layer 400 nm
tweezers length 12 um
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while heating

deflection 1000 nm
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while heating

NiTiCi layer 150 nm

tweezers length 3,1 um deflection 780 nm
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NiTiCu layer 70 nm deflection 30 nm
tweezers length 1 um
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