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In-situ optical tweezers reconfiguration using photochromic nano-disks 

General Scope : Optical trapping has been intensively studied for various scientific and engineering
purposes.  The objective of this technique is  the trapping of small  particles.  The properties of the
particles themselves are usually assumed to be constant over time during optical trapping. However,
the addressability by light could dynamically configure the properties of the material under study,
meaning that the method of optical trapping itself could be reconfigured.  In the present project we are
optically trapping photochromic microcrystals using near-infrared light while dynamically changing
the absorbance of the trapped particles. Photochromic materials exhibit drastic changes in absorbance
upon light  irradiation:  visible  light  makes  them transparent,  whereas  UV irradiation  makes  them
opaque. Here we are using microcrystals of photochromic diarylethene, which exhibits photoisomeri-
zation in the crystalline state. Small disks of these crystals were already trapped and a weak influence
of the photochromatic transition  could be observed.
The main scope of this internship is to reconsider the experimental set-up in order to optimize different
parameters such as the optical trapping efficiency, the control of the photocromatic transition, and the
impact of this transition on the optical trapping.  The modified set-up should result in a clear effect of
the photochromic transition, a precondition for the realization of optical switching.

Research topic and facilities available :  In a first  step the student  will  study the photocromatic
transition dynamics with the light sources used for trapping and switching the trapped crystals.  Then
he/ she will contribute to the design of an optimized/ optical trapping arrangement which he/ she will
implement  to  the  actual  optical  tweezers.  Finally  the  student  will  use  this  modified tweezers  for
running optical trapping experiments with the scope to reveal a clear effect of the photochromatic
transition on particle trapping.

Possible  collaboration  and  networking  :  This  project  is  based  on  a  close  collaboration  with
K. Uchiyama  from  Univ  Yamanash  (Japan),  a  great  specialist  of  photochromatic  materials.  If
necessary we will use specific lensed fiberes printed in H. Gissens’ group at Univ. Stuttgart (Germany)
and get theoretical support from O. Hellesø from Univ. Tromsø  (Norway). 

Possible extension as a PhD : YES

Required skills: Knowledge in optics/ photonics including integrated optics, fiber optics and optical 
trapping. The student should also have skills in optics experiments and basic knowledge in LabView 
programming would be useful.

Starting date : free,  as a function of the students program.

Contact : 
Name:  Jochen Fick
Institut Néel - CNRS  
Phone: 04 76 88 10 86  
e-mail: jochen.fick@neel.cnrs.fr     
Web : http://perso.neel.cnrs.fr/jochen.fick/

More information : http://neel.cnrs.fr
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