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Abstract:

With the recent advances in laser technology, a need for protection from their potential damage is
imperative. This problem requires the development of new optical power limiting materials to offer
protection for eyes and optical sensors.

In this research, diphenylamino-N-ethyl-N-hydroxyethylamino-diphenylpolyene chromophores with up
to three double bonds have been synthesized and incorporated into dendrons and generation-0
dendrimers. The convergent dendrimer synthesis was successfully used in the conversion of
chromophores to dendrons and dendrimers.

The chromophores were also tested for their photoluminescence for organic light emitting diode and
hole transport materials. The evaluation of the dendrons and dendrimers for these applications is
currently being carried out in other collaborating laboratories.

The absorption characteristics of the three chromophores and their respective dendrons and dendrimers
were examined to assess their optical power limiting performance. 1l three chromophores and their
dendrons and dendrimers form stable, highly absorbing bipolaronic charge states showing promise for
reverse saturable absorption optical power limiting. The possibility also exists that these materials will
show optical power limiting by two photon absorption. The compounds are currently being evaluated
as bimechanistic optical limiting materials operating by both reverse saturable absorption and two
photon absorption.
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ABSTRACT

With the recent advances in laser technology, a need for protection from their
potential damage is imperative. This problem requires the development of new optical
power limiting materials to offer protection for eyes and optical sensors.

In this research, diphenylamino-N-ethyl-N-hydroxyethylamino-
diphenylpolyene chromophores with up to three double bonds have been synthesized
and incorporated into dendrons and generation-0 dendrimers. The convergent
dendrimer synthesis was successfully used in the conversion of chromophores to
dendrons and dendrimers.

The chromophores were also tested for their photoluminescence for organic
light emitting diode and hole transport materials. The evaluation of the dendrons and
dendrimers for these applications is currently being carried out in other collaborating
laboratories. : :

The absorption characteristics of the three chromophores and their respective
dendrons and dendrimers were examined to assess their optical power limiting
performance. All three chromophores and their dendrons and dendrimers form stable,
highly absorbing bipolaronic charge states showing promise for reverse saturable
absorption optical power limiting. The possibility also exists that these materials will
show optical power limiting by two photon absorption. The compounds are currently
being evaluated as bimechanistic optical limiting materials operating by both reverse
saturable absorption and two photon absorption.




CHAPTER 1
INTRODUCTION

With the recent advances in laser technology, a need for protection from their
potential damage is imperative. Military needs include protection for eyes and optical
sensors against lasers with a wide range of wavelengths and response times. Norinco,
Inc. (PRC) has already marketed a portable laser system capable of inflicting damage
from up to six miles away.” The design of new optical power limiting (OPL)
materials has become a progressing field in answer to this need for laser protection.

Optical power limiting is demonstrated when a material can limit the
transmittance or output of energy at high energy input. Figure 1 shows a general
graph of this process. There are some important parameters to be considered when
designing effective optical power limiters for laser protection. The material should
transmit light under ambient conditions allowing the eye or sensor to function
normally, as indicated by the linear region of the curve, but then the material absorbs
most of the intense laser light when needed. The limit goal value is the maximum
energy that the eye or sensor can withstand without damage, so the plateau value is

set below the limit goal to ensure protection.
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