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ABSTRACT 
Dendrimer is a workhorse nanomaterial for a number of important photonic devices. The electro-optic (EO) properties of 
a chromophore doped and poled dendrimer film exhibits higher electro-optic coefficient 33r . Measured refractive index 
shows significant difference between poled and unpoled dendrimer film. The 33r  value was determined to be ~130 pm/V 
at 633 nm that dropped to ~90 pm/V at 1553 nm. Dendrimer waveguide can be used to design several important 
photonic devices. EO dendrimer is used to generate terahertz radiation via electro-optic route. Here electro-optic 
rectification and difference frequency generation has been demonstrated. Significantly higher terahertz power can be 
generated by the higher )2(χ  dendrimer emitter of the present investigation. 
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1. INTRODUCTION 
Dendrimer is a polymeric nanomaterial with spherical molecular architecture that offers enhanced electro-optic 
properties via doping and poling. The non linear optical (NLO) parameters such as electro-optic coefficient (EOC), 33r , 
and the second order susceptibility, )2(χ  are the factors of ultimate importance for terahertz generation via electro-optic 
route. Other devices such as high speed optical modulator and electro-optic sensors’ performance can also be enhanced 
via a higher value of these parameters. Dendrimer’s [1] molecular size is determined by its generation; for PAMAM 
dendrimer, the molecular size varies from ~ 1.5 nm for generation 0 ( 0G ) to ~ 13.5 nm for generation 10 ( 10G ). 
Because of their highly organized structure, dendrimer allows fabrication of high quality, stable films on common 
substrates that are suitable for lithographic processing of waveguides and waveguide based photonic devices with lower 
loss. Simultaneously dendrimer waveguide based devices can be fabricated that allows monolithic integration with other 
functionalities on a single chip. When chemically complexed (doped) with a dopant such as a chromophore, dendrimer 
exhibits significantly enhanced nonlinear optical properties. 

In addition to planar waveguide, dendrimer can also be used to fabricate other photonic functionalities. Table 1 lists 
a few different photonic functions obtainable from dendrimer. In this paper dendrimer’s optical and electro-optic 
properties are characterized. These properties are used to simulate waveguide and waveguide based devices. Some 
details of film formation, doping, poling and EOC measurements are also described. Terahertz generation from this EO 
dendrimer via electro-optic rectification (EOR) and difference frequency generation (DFG) is also described.  

 
Table 1. Photonic functionalities obtainable from dendrimer 

Functionality Main property  Doping 
Waveguide, mux/demux, splitter, etc. High transmission, low loss  None 
Amplifier Absorption and emission spectra Rare-earth elements 
Terahertz generator, modulator, EO sensor High EOC, susceptibility Chromophore 
Photonic crystal Dielectric constant Inorganic oxide 

2. DENDRIMER FILM PROPERTIES 
Poly(amido amine) (PAMAM) and poly(amidoamine organosilicon) (PAMAMOS) dendrimer (Dendritech, Inc., 

Midland, Michigan) were used for the present investigation. PAMAMOS dendrimer is essentially a PAMAM dendrimer 
with the end groups complexed by (3-acryloxypropyl)-trimethoxysilane (TMOS). Films on silicon wafer and also on 
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