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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE: This project aims to create new photonics materials using films and tubular 
membranes containing light-harvesting proteins (proteins that use light as food). We will mimic the 
structures found in nature to convert light to electrical impulses for application in optical sensors. 
Intensive student participation and experiments are to be integrated in new interdisciplinary courses.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
 
We are investigating the use of organic thin films and organic tubules as a substrate for host dyes, and 
chromophore proteins (light harvesting proteins). The films are prepared using the Langmuir-Blodgett 
technique and the tubules are prepared using a thermally controlled phase transition.  We will search for 
optimal conditions that will provide tubules containing macromolecules. Target materials will include 
cyanin dyes, proteins such as bacteriorhodopsin and green fluorescent protein.  
We propose to measure the electric charge induced by a single protein trimmer or a small group of 
trimmers using a nano-optical probe for excitation and microelectrodes for charge measurements.  The 
same technique is to be used to study the motility of charges generated in tubules containing dyes and 
proteins. We intend to investigate the process of charge generation and motility to optimize the interface 
between the organic material and metallic electrodes. One milestone will be the insight into the electro-
optical characteristics of these materials towards the design of  ultra fast organic optical detectors.  
The project has extensive student participation, the generation of samples and techniques important for 
future interdisciplinary courses. The intention is an inclusive introduction to the field.  

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:   
The use of organic materials is producing a revolution in photonics. This project takes lessons from 
biology by constructing photon harvesting structures and applying them to photonic devices. 
Applications of new materials range from optical memories to biosensors. We concentrate on the use of 
organic material in light detectors. We take a close look at the conversion of light to electrical impulses 
and use this information to develop ultrafast detectors. 
This project, while focusing on one aspect of a broad emerging field, will provide answers that will 
forward the development of this field in general.  
Dramatic expansion in the photonics and electronics industries is expected. This expansion will be driven 
by biophotonic  and bioelectronic materials, two of the emergent areas of the broader field of 
biotechnology. This project is a good introduction to the field of biotechnology to students. The 
techniques involved in this research will be adapted to classroom experiments as part of a new 
interdisciplinary curriculum. 


