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(1,2-d: 5,4-d') Bisthiazole, Macromolecules, Vol 14, 4_, 935 (1981). 
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Meeting, American Chemical Society, Las Vegas, NV (1982), Polymer Preprints, Vol. 
23,1,3, (1982). 

20. T.E. Helminiak, C.L. Benner, G.E. Husroan and F.E. Arnold, "Polymeric Alloy of 
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at the International Union Of Pure and Appl. Chemistry, Amherst, MA (1982). 
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42. I.J. Goldfarb, C. Y-C. Lee and C.C. Kuo "Kinetics Of Acetylene Terminated Resin 
Cure and Its Effects On Dynamic Mechanical Properties", presented at the Chemorheology 
Symposium, 184th National Meeting, American Chemical Society, Kansas Cxty, MO (19Ö2J. 

18 



„,    ^ ,    n„l™mak    "A New High Modulus High Strength Finer", presented at the 
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RÖd/Fiexibfe Coii) Blend," presented at the American Physical Society Meeting, Los 

Angeles, CA (1983). 

8 A Viswanathan, J. F. O'Brien, W. W. Adams, W-F. Hwang, and P. 6 Lenhert, 
"Cha^cterization of Rod/Coil Blends by Wide Angle X-ray ^Scattering," presented at the 
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n  r Y r Lee L R Denny, and I. 'J. Goldfarb, "Characterization of a Bis-Phenol-A 
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National American Chemical Society Meeting, Seattle, WA (1983). 
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Polymers," U. S. Patent Appl. SN 399,661 (1982). 

39 W. W. Adams and E. L. Thomas, "SAXS Invariant Analysis of Solid State Extruded 
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Eleculir'Leüel?' Phase Relationships, Processing, and Properties," J. Macrol. Sei., 
Phys. Ed., B 22(2) 231-257 (1983). 

48  W. U. Adams, "Composites from Stiff and Flexible Chain Polymers," presented at 
the Sixth Asilomar Conference on Polymric Materials, Asilomar, CA (1983). 

AQ  n r Yana W W Adams, and E. L. Thomas, "An Electron Microscopy and X-Ray 
4D?ffract?onTt9udyWofWthe Microstructure of Melt-Drawn Polyethylene Films," presented 
at the American Chemical Society Meeting, Seattle, WA (1983). 

en     w ii A^amc n r Yana and E L. Thomas, "The Deformation Microstructure of 
&hV (talM^&W presented'at the Anerican Physical Society 
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MILESTONE 37:  CHOOSE APPROPRIATE GENERIC CHEMICAL STRUCTURES FOR 
POLYMER SYNTHESIS FOR NLO ACTIVITY. 

Although considerable progress has been made in understanding 
mrtier«tar structure/NLO activity relationships, some important data 
remains to be obtained in orderto make a more judicious selection 
olgeneric chemical structures for polymer synthesis.  While beno- 
bisthiazole structures containing thiophene groups show considerable 
oromise. the relationship of NLO activity to polymer molecular 
SeiSh^still needs to be determined and will be addressed in new 
mtilstone 41. The present milestone will accordingly be moved to 
October 1989 to follow completion of milestone 41. 

MILESTONE 39;  SYNTHESIS OF IMPROVED NLO ORDERED POLYMERS 

This milestone will be moved to September 1990 and will follow 
milestones 37 and 41. 
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Stacked Single and MultiMode Channel Waveguides and 1x4 Beam Splitter Using Two-Photon Assisted 
Photo-Polymerization," Appl. Phys. Lett., in press (2000). 

Y Shen J Swiatkiewicz, D. Jakubczyk, F. Xu, P. Prasad, B. A. Reinhardt and R. A. Vaia, "High Density 
Optical Data Storage with One-Photon and Two-Photon Near-Field Fluorescence Microscopy," accepted 
for publication, Appl. Phys. Lett. (2000). 

H H Song T Y. Cho, D. P. Heber, L.-S. Tan, T. D. Dang and F. E. Arnold, "poly (2, 5-Dihydroxy-l,4- 
phenylene)/poly (1,4-Phenylene benzthiazole) Copolymers: Chain Packing and Properties, submitted to J. 
Polym. Sei., Polym. Phys. Ed. (2000). 

M. R. Unroe, R. K. Gupta, R. B. Sharma and N. C. Thiesing, "Endcapped Polyarylene Ether Phosphine 
Oxides for High Temperature Transparencies," resubmitted to J. Polym. Sei. (2000). 

A. T. Yeates, D. S. Dudis and J. S. Wilkes, "Nonlinear Optical Properties of the Salts of 'Diffuse' 
Anions," Proc. SPIE, in press. 

W Zhou J E. Mark, M. R. Unroe and F. E. Arnold, "Toughening of a High-Temperature Polymer by the 
Sol-Gel, in-Situ Generation of a Rubbery Silica-Siloxane Phase," submitted to J. Appl. Polym. Sei. (2000). 

M Schwartz and R. J. Berry, "Ab Initio Investigation of Substituent Effects on Bond Dissociation 
Enthalpies in Siloxanes and Silanols, submitted to Journal of Molecular Structure-Theochem. 

Lectures, Presentations, Talks (* indicates invited presentation) 

T. D. Dang and F. E. Arnold, "R & D Vision Structural Design Of Long-lived Primers," 1999 Technology 
Symposium on Long-Lived Aircraft Primers, Dayton, OH (June 1999). 

K. D. Belfield, B. A. Reinhardt, L. L. Brott, S. J. Clarson, O. Najjar, S. M. Pius, E. W Van^Stryland and R. 
Negres, "Synthesis and Characterization of New Two-Photon Absorbing Polymers,  218 National 
Meeting, American Chemical Society, New Orleans, LA (August 1999). 
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John S. Wilkes and A. Todd Yeates, "Low Melting Mixed Organic-Inorganic Salts as Nonlinear Optical 
Materials," 218th National Meeting of the American Chemical Society, New Orleans, LA, (August 1999). 

John S Wilkes and A. Todd Yeates, "Low Melting Mixed Organic-Inorganic Salts as Nonlinear Optical 
Materials," Physics Department, US Air Force Academy, CO (September 1999). 

X Duan M D Alexander, Jr. and D. S. Dudis, "Theoretical Investigation into the Reduction Potentials 
and Nonlinear Optical Properties for the Poly(Benzobisthiazole)s," American Physical Society - Ohio 

Section, Dayton, OH (October 1999). 

*R A Vaia "Air Force Research Laboratory Activities in Nanotechnology and Nanostructured Materials," 
Workshop on Electronic, Photonic, Electro-optical and Electro-Magnetic Materials, Redstone Arsenal, 

Huntsville AL (October 1999). 

R J Berry A N. Davis and D. S. Dudis, "Excited States of Block Copolymers: ^blnitio 
Investigation." 1999 American Physical Society, Ohio Section Fall Meeting (October 1999). 

T D Dang and F E. Arnold, "High Performance Polymers For Advanced Aircraft Coatings," National 
Meeting, American Institute of Chemical Engineers, Dallas TX (November 1999). 

*M R Unroe, "A History of AF Sponsored Rigid-Rod Polymer Development for High Performance 
Ballistic Applications and the AF Global Salute to Polymers Award," U. S. Army Natick Soldier Center, 

Natick, MA (November 1999). 

*M R Unroe, "High Temperature, High Performance Transparent Polymers Wim Improved Processing 
Approaches for Ballistic Improvements," U. S. Army Natick Soldier Center, Natick, MA (November 

1999). 

M D Alexander, Jr., J. W. Baur and L. R. Denny, "Two-Photon Absorbing Heterocyclic Aromatic Dyes: 
Structure-Property Relationships," 1999 Fall Meeting, Materials Research Society, Boston, MA 

(November 1999). 

J W Baur, M. D. Alexander Jr., L. R. Denny, R. Kannan and S. M. Kirkpatrick "Two-Photon Absorbing 
Heterocychc Aromatic Dyes: Structure-Property Relationships," 1999 Fall Meeting, Materials Research 

Society, Boston, MA (November 1999). 

L R Denny J W. Baur, M. D. Alexander, Jr., R. Kannan, S. M. Kirkpatrick and S. J. Clarson "Two- 
Photon Unconverted Florescence Induced Photopolymerization," 1999 Fall Meeting, Matenals Research 

Society, Boston, MA (November 1999). 

S. M. Kirkpatrick, J. W. Baur, C. M. Clark, L. R. Denny, D. W. Tomlir,,, B A. Reinhardt R Kannan and 
M. O. Stone, "Holographic Recording Using Two-Photon Induced Photopolymerization,   1999 Fall 
Meeting, Materials Research Society, Boston, MA (November 1999). 

*M. D. Alexander, Jr., "Non-Linear Optical Chromophore and Conducting Polder Development," 
Department of Chemistry, Wayne State University, Detroit, Michigan (December 1999). 

M. 0. Stone, J. W. Baur, D. W. Tomlin and S. M. Kirkpatrick, «Ultrafasl-HolographicRecording of Snake 
Infrared Pit Tissue Using Two-Photon Induced Photopolymerization,  Photonics West, SPIE - The 
International Society of Optical Engineering, San Jose, CA (January 2000). 

J W Baur, M. D.Alexander, Jr., R. A. Vaia, R.Kannan,G. Das, B. Sankaran and S. A; Knkpatrick, 
"Structure-Property Relationships of Two-Photon Absorbing Heterocyclic Molecubs 4th l*"**»* 
Topical Conference on Optical Probes of Conjugated Materials," Salt Lake City, UT (February 2000). 
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G P Das D. S. Dudis, A. T. Yeates and R. Vaia, "A Theoretical Model for Excited State Absorption," 4th 
International Topical Conference on Optical Probes of Conjugated Materials," Salt Lake City, UT 

(February 2000). 

*J W Baur M D. Alexander, R. A. Vaia, R. Kannan, P. N. Prasad and S. M. Kirkpatrick, "Structure- 
Property Relationships of Two-Photon Absorbing Amino-Fluorene Molecules with Heterocychc 
Acceptors," 219* National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

T D Dang  L S Hudson, W. A. Feld and F. E. Arnold, "Synthesis and Characterization of Aromatic 
Benzoxazoles Containing Allylether Pendent Groups," 219* National Meeting, American Chemical 
Society, San Francisco, CA (March 2000). 

T D Dang N Venkatasubramanian and F. E. Arnold, "Aromatic Benzobisazole Polymers Based On 1H- 
Pyrazole-3,'5-Diyl Moiety," 219* National Meeting, American Chemical Society, San Francisco, CA 

(March 2000). 

L R Denny J W. Baur, M. D. Alexander, Jr., S. M. Kirkpatrick and S. J. Clarson, "Two-Photon Up- 
Converted Fluoresence Facilitated Photopolymerization," 219* National Meeting, American Chemical 
Society, San Francisco, CA (March 2000). 

*D S Dudis A T Yeates, G. P. Das and X.Duan, "A Decade of Modeling NLO Responses in Molecules 
and Polymers: A Tribute to the Vision of Bruce Reinhardt," 219* National Meeting, American Chemical 
Society, San Francisco, CA (March 2000). 

R J Berry R K Bharadwaj and B. L. Farmer, "Molecular Dynamics Simulation Study of Norbornene- 
POSS Polymers." 219* National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

S Jenkins, S. Kumar, K. I. Jacob, M. B. Polk, T. D. Dang and F. E. Arnold, "Effect of Crosslinking and 
Morphology on Properties of Rigid Rod Polymers," March Meeting, American Physical Society, 
Minneapolis, MN (March 2000). 

S. Jenkins, S. Kumar, K. I. Jacob, M. B. Polk, T. D. Dang and F. E. Arnold, "Structure: and Property of 
Methyl Pendent FBI," March Meeting, American Physical Society, Minneapolis, MN (March 2000). 

F. E. Arnold, "Rigid-Rod Research Program 70's Through the 90V Nanotube Workshop, Rice 
University, Houston, TX (March 2000). 

*D. S. Dudis and A. T. Yeates, "Is Molecular Modeling Competitive with Experiment?" Ashland Chemical 
Company, Dublin, OH (April 2000). 

*A T Yeates D S Dudis, G. P. Das and X. Duan, "Counter Ion Effects in Organic Electronic and 
Photonic Materials," 2000 Spring Meeting, Materials Research Society, San Francisco, CA (April 2000). 

*M R Unroe, "Overview of Polymer Branch Activities in Inflatable Structures," 2nd Space Technology 
Alliance Inflatable Structures Workshop, Wright-Patterson AFB, OH (April 2000). 

R J Berry, R. K. BharadWaj and B. L. Farmer, "Molecular Dynamics Simulation Study of Norbornene- 
POSS Polymers." ," 2000 Spring Meeting, Materials Research Society, San Francisco, CA (April 2000). 

X Duan M D Alexander, Jr. and D. S. Dudis, "Theoretical Investigation into the Reduction Potentials 
and Nonlinear Optical Properties for the Poly(Benzobisthiazoles)," The Ohio Section Meeting, American 

Physical Society (May 2000). 
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T. D. Dang and F.E. Arnold, "AFRL Permanent Primer Synthetic Studies," 2000 DOD/Industry Aerospace 

Coatings Conference, Norfolk, VA (May 2000). 

S M Kirkpatrick, J. W. Baur, L. R. Denny and M. O. Stone, "Nonlinear Investigations and Applications of 
a Two PhoL Absorbing Molecule," 32"« Central Regional Meeting, Amencan Chenucal Socxety, 

Covington, KY (May 2000). 

R. J. Berry, A. N. Davis and D. S. Dudis, "Excited States of Block Copolymers: An Ab Mtio 

Investigation." 
CMACS Meeting, University of Cincinnati, Ohio (May 2000). 

R J Berry, R. K. Bharadwaj and B. L. Farmer, "Molecular Dynamics ^^f^^0™™' 
POSS Pdymers." March Meeting, American Physical Society, Minneapolis, MN (March 2000). 

*R J Berry «Molecular Dynamics Simulations of Organic-morganic Hybrid Polymers." Symposium on 

Poli!r MÖdeli in Government and Industrial Research: Applications and Case Studies, Molecular 

Simulations, Inc., Chicago, IL, (May 2000). 

T D Dang and F. E. Arnold, "R & D Vision Structural Design Of Long-lived Primers," 1999 Technology 

Symposium on Long-Lived Aircraft Primers, Dayton, OH (June 1999). 

B Kumar L G. Scanlon and R. J. Spry,.«Polymer-Cerarnic Composite Electrolytes-Features and 

Implications," 39th Power Sources Conference, Cherry Hill, NJ (June 2000). 

*A T Yeates, D. S. Dudis and J. S. Wilkes, «Nonlinear Optical Properties of the Salts of 'Diffuse' 

Anions," SPIE-Int. Soc. Opt. Eng., San Diego, CA (July 2000). 

T n TW N C Thiesine W A Feld, N. Venkatasubramanian, C. A. Cerbus and F. E. Arnold 
^^^TBLIBL^^^S for Potential Space Applications," 220* National 

Meeting, American Chemical Society, Washington D. C. (August 2000). 

D R Dean N. Venkatasubramanian, T. D. Dang, G.E. Price and F.E. Arnold, "Rod/Coil Btan&Vi. 
Specific Interactions: Miscibility and Properties," 220* National Meeting, American Chemical Society, 

Washington, D. C. (August 2000). 

M R Unroe, «Polymer Branch Technologies for Space Imagmg Component Applications/' Program 
Review, Space and Missile Systems Sector, SMC/TL, Los Angeles AFB, CA (August 2000). 

*M R Unroe, "Polymer Branch Capabilities in Polymer-Based Technologies for Space Applications," The 

Aerospace Corporation, Los Angeles AFB, CA (August 2000). 

Invention Disclosures and Patents Granted: 

T r> n,r.r, *nrl T") R Dean "Processing of Thermoset Rigid-Rod F E Arnold, N. Venkatasubramanian, T. D. Dang and V. K. uean,  riuws.»   & 
Molecular Composites," U. S. Pat. 5,998,550 (7 Dec 1999). 

F E Arnold N. Venkatasubramanian, T. D. Dang and D. R. Dean, "Processing of Thermoplastic Rigid- 

Rod Molecular Composites," U. S. Pat. 6,025,439 (15 Feb 2000). 

F. E. Arnold, T. D. Dang, R. J. Spry, M. D. Alexander and P. ^Mather, "High Temperature Polymers 

With Low Dielectric Properties," U.S. Pat. 6,057,417 (2 May 2000). 

R. Kannan, B. A. Reinhardt and L.-S. Tan, «Multi-Armed^Chromophores with Very Large Two-Photon 
Absorption Cross-Sections." AF Invention Disclosure # AFD426 (2000). 
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P. T. Mather, D. S. Nagvekar, H. G. Jeon and L.-S. Tan, "New Wholly-Aromatic Thermotropic Polyesters 
with Controlled Flexibility," U. S. Pat. Appl. S/N 60/205,915 (22 May 2000). 

B. A. Reinhardt and R. Kannan, "Benzothiazole-Containing Two-Photon Chromophores Exhibiting Strong 
Frequency Upconversion," U.S. Pat. 6,100,405 (8 August 2000). 

A. Mukherjee, N. Mukherjee, C. S. Sarvis and B. A. Reinhardt, "Nonlinear Spectrophotometer," U.S. Pat. 
6,111,641 (29 August 2000). 

S. M. Kirkpatrick, M. O. Stone, J. W. Baur and L. R. Denny, "Holographic Recording and 
Micro/Nanofabrication via Ultrafast Holographic Two-Photon Induced Photopolymerization (H-TPIP)," 
patent submitted through SAIC. 
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Publications (Refereed): 

G. Du, A. Burns, V. N. Prigodin, C. S. Wang, J. Joo and A. J. Epstein, "Anomalous Anderson Transition in 
Carbonized Ion-Implanted Polymer p-Phenylenebenzobisoxazole," Phys. Rev. B, 61,10142 (2000). 

X. Duan, D. S. Dudis, D. S. Nagvekar, B. Sankaran and L.-S. Tan, "Reduction Processes of Aromatic- 
Bis(squarate)s," Theochem., 529, 161 (2000). 

J. W. Baur, M. F. Rubner, J. R. Reynolds and S. Kim, "Förster Energy Transfer Studies of Sequentially Adsorbed 
Heterostructures Containing Conjugated Polymers: A Means to Estimate Layer Interpenetration," Langmuir 15, 
6460 (199). 

G. P. Das and D. S. Dudis, "An Ab Initio Model for Solvent Effects in Organic Molecules," J. Phys. Chem., 104, 
4767 (2000) 

Publications (Unrefereed): 

M. D. Alexander, Jr., D. S. Dudis and B. R. McKellar, "Designing Air and Water Stable n-Doped Polymers and 
Model Compounds: Molecular Modeling and Experimental Results," Polym. Prepr., 41 (1), 358 (2000). 

M. D. Alexander, C. Specker, D. S. Dudis, B. Sankaran and B. R. McKellar, "Designing Air and Water Stable N- 
Doped Polymers and Model Compounds: Molecular Modeling of Reduction and Re-Oxidation Potentials," 
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r,     'A-       TU* FWtrorhemical Society Extended Abstracts, 197,h Meeting, Balzer Award Symposium Proceedings, The Electrochemical öOHC y 

Toronto, Canada, (2000). 

^    .   i   n c T.«lnr R I Snrv R McKellar, F. Mobley, D. Dudis, M. Franks, S. J. Clarson 

Prepr., 41(1), 831 (2000). 

M D. McClain and D. S. Dudis, "Synthesis and Modeling of Benzimidazoles for N-Doped Polymers," Polym. 

Prepr., 41.(1), 233 (2000). 
,.   ^ o   i \/s n Aipvander and L-S. Tan, "Toward Environmentally-Stable N- 

^^^^ 
Compound Studies," Polym. Prepr., 4J. (1), 242 (2000). 

Publications (Submitted): 

X Duan D. S. Dudis and A. T. Yeates, "Electronic Structure and Energy Band Gap Studies for 
Polypi 3-Thienyl-Squaraine) and its Dianion," Synth. Met.,» press (2000). 

^Ä^andS^^ 
B. Sanitaran, M. D. Al—. * and L,S. Tan, W« ^ *-*——*- S* " 
Biihienylnaphthalene Systems," submitted to Synth. Met (2000). 

A. T. Yeates, D. S. Dudis and J. W. Connolly, »Triple, Exritons in BBL» Synth. Met, in press (2000). 

Lectures, Presentations, Talks («indicates invited presentation): 

S^oÄ^^ 
1999). 

„, -r ,    •       AT PnctPin and T M Swaeer, "Electronic Transport Studies of 

State University, OH (October 1999). 
„„,,,,     r n„anr,R Reinhardt "Photovoltaic and I-V Studies of the 

October 1999). Bull. Am. Phys. Soc, 44,14 (1999). 

1999). 
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*D Kost and D. S. Dudis, "Conducting Oligomers: The Balance Between Aromatic andI Quinoidal Ring 
Sutures in Polythiophenes," Israel Chemical Society, Beer-Sheva, Israel (February 2000). 

G. P. Das, A. T. Yeates and D. S. Dudis, «Theoretical Model for Excited State Absorption," 40* Sanibel 

Symposium, St. Augustine, FL (February 2000). 

J W Connolly, D. S. Dudis and A. T. Yeates, "Triplet Excitons in BBL," 4th International Topical Conference 
o'JopSroybes of Conjugated Materials, Salt Lake City, UT (February 2000). 

X Duan D S Dudis and A. T. Yeates, "Electronic Structure and Energy Band Gap Studies for Poly-[U- 
S-S^cH-S Its Dianion," Ith International Topical Conference on Optical Probes of Conjugated 

Materials, Salt Lake City, UT (February 2000). 

j     T    v r>,o„ R v MrKellarandR A Vaia, "Toward n-Doped Polymers," 4th 

2000). 

M D McClainandD S. Dudis, «Electronic and Structural Consequences ol: N-Dopmg^.thrazole Ohgomers 
atd PaSy ReducedBimiazoHum Cations," 4th International Topical Conference on OpUcal Probes of 

Conjugated Materials, Salt Lake City, UT (February 2000). 

, „ •    j-    A   T -c ,**;„*„HF Wand "Transoort and Optical Studies of Dendritic Phenylene 

MN (March 2000). 

* E Tavlor J BurkettR J. Spry, F. S.Mobley, G. Du and B.Reinhardt, «Photovoltaic Studies of Polymeric 

LEDSC^ 
Society, Minneapolis, MN (March 2000). Bull. Am. Phys. Soc, 45, 209 (2000). 

,     x   ~ o ™ A-     A-av Mrioilar "DesieninE Air and Water Stable n-Doped Polymers and 
M. D. Alexander, Jr., D. S. Dudis and B. R. McKellar, Desigmng M American 
Model Compounds: Molecular Modeling and Expenmental Results,  219 National Meeting, Amen 

Chemical Society, San Francisco, CA (March 2000). 

J W Baur M. F. Durstock, B. E. Taylor, R. J. Spry, R. McKellar, F. ^/V^^ * Ji^ 
a JiLBY. Chiang, «Nanostructured Organic Photovoltaic ^^SS^ ^^  "' 
National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

M. F. Durstock and M F. Rubner, "Dielectric Properties of Sequentially f^^^^ ^^ " 
219* National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

M. D. McClainandD. S. Dudis, "SynthesisandModelingofB«ri^l« ^^DopedPolymers," 219* 

National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

^SÄW* Meeting, The Electrochemical Society, Inc., Toronto, Canada (May 2000). 

180 



M D. Alexander, C. Specker, D. S. Dudis and B. R. McKellar, "Designing Air and Water Stable N-Doped 
Polymers and Model Compounds: Molecular Modeling of Reduction and Re-Oxidation Potentials," Balzer 
Award Symposium, 197th Meeting, The Electrochemical Society, Inc., Toronto, Canada (May 2000). 

S M Kirkpatrick, J. W. Baur, L. R. Denny and M. O. Stone, "Micro/Nano-Fabrication Using Holographic Two- 
Photon Induced Photopolymerization," 32nd Central Regional Meeting, American Chemical Society, Covington, 
KY (May 2000). 

Frank Mobley, "Temperature Dependence of the Photocurrent in the Polymer 6FPBO-OD," senior thesis 
defense, Physics Department, Wright State University, OH (June 2000). 

Invention Disclosures and Patents Granted: 

L.-S. Tan and B. Sankaran, "Bithienylnaphthalene-based Monomers and Polymers," U. S. Pat. Appl. S/N 
09/255,689 (23 Feb 1999). 

L -S Tan and B Sankaran, "Bithienylnapthalene and Bis(3,4-ethylenedioxythienyl)naphthalene-based 
Momoners and Polymers. U. S. Pat. Appl. S/N 09/497,034 (2 Feb 2000). 
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Publications (Refereed): 

X. Huang, S. Lewis, W. J. Brittain and R. A. Vaia, "Synthesis of Polycarbonate-Layered Silicate 
Nanocomposites via Cyclic Oligomers," Macromol., 33 (6), 2000 (2000). 

R A Vaia "Structural Characterization of Polymer Layered Silicate Nanocomposites," in Polymer-Clay 
Nanocomposites, T. J. Pinnavaia and G. W. Beal eds., John Wiley and Sons, New York 2000. Invited 
Chapter 

D. S. Nagvekar, P. T. Mather, H. G. Jeon and L-S. Tan, "New Wholly-Aromatic Thermotropic Polyesters 
with Controlled Flexibility," MRS Symp. Proa, 559, 165 (1999) 

Publications (Unrefereed): 

X. Huang, S. Lewis, W. J. Brittain andR. A. Vaia, "Preparation of Polycarbonate-Layered Silicate 
Nanocomposites," Polym. Prepr., 41(1), 589 (2000). 

R. A. Vaia, D. Lincoln, Z-G. Wang and B. S. Hsiao, "Characterization of Mesoscopic Structure of 
Polymer-layered Silicate Nanocomposites," Polym. Mater. Sei. Eng., 82,257 (2000). 

D. M. Lincoln, R. A. Vaia, J. M. Brown and T. H. Benson-Tolle, "Revolutionary Nanocomposite 
Materials to Enable Space Systems in the 21st Century," Proa, IEEE Aerosp. Conf. (2000). 

Publications (Submitted): 

M Banach G. Beaucage and R. A. Vaia, "Relaxation and Flow of Polymer Thin Films in Isothermal 
Temperature Jump Measurements," J. Polym. Sei., Part B: Polym. Phys., accepted for publication (2000). 

R. A. Vaia; D. W. Tomlin, M. D. Schulte and T. J. Bunning, "Two Phase Morphology of Polymer/LC 
Composites," Polymer, accepted for publication (2000). 

Presentations, Lectures, Talks (»indicates invited presentation): 

*R A. Vaia, "Impact of Mesoscopic Structure on the Behavior of Polymer-Inorganic Nanocomposites," 
Exxon Cooperate Research Center, Clifton, NJ (November 1999). 

*R. A. Vaia, "Polymer Nanocomposites," NASA Langley Research Center, Polymer Division, Langley, 
VA (November 1999). 
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*R A Vaia "Mesoscopic Structure of Polymer-Inorganic Nanocomposites: Impact on Chain Behavior 
and Physical Properties," PPST Seminar Series, Massachusetts Institute of Technology, Cambridge, MA 
(February 2000). 

*D M Lincoln R A Vaia, J. M. Brown and T. H. Benson-Tolle, "Revolutionary Nanocomposite 
Materials to Enable Space Systems in the 21st Century," National Meeting, IEEE Aerospace Conference, 
Big Sky, MT (March 2000). 

R A Vaia D Tomlin and T. Bunning, "Photo-induced Morphology Development in Free-Radical 
Initiated Polymer Dispersed Liquid Crystals," March Meeting, American Physical Society, Minneapolis, 

MN (March 2000). 

G Beaucage, M. J. Banach and R. A. Vaia, "Relaxation and Flow of Polymer Thin Films in Isothermal 
Temperature Jump Measurements," March Meeting, American Physical Society, Minneapolis, MN (March 

2000). 

X Huang, S. Lewis, W. J. Brittain and R. A. Vaia, "Preparation of Polycarbonate-layered Silicate 
Nanocomposites," 219* National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

*R A Vaia and D. Lincoln, "Self Passivating/Self Healing Polymeric Based Nanostructured Materials for 
Aggressive Space Environments," Commercialization of Nanostructured Materials, Miami, FL (April 

2000). 

*R A Vaia "Polymer Nanocomposites: Opportunities for Military Applications," Army Research 
Laboratory (AMSRL-WM-MA, Materials Division), Aberdeen Proving Ground, MD (April 2000). 

*R. A. Vaia, "Mesoscopic Structure of Polymer-Inorganic Nanocomposites: Impact on Chain Behavior 
and Physical Properties," National Institute of Standards and Technology, Gaithersburg, MD (April 2000). 

*R. A. Vaia, "Characterization of Mesoscale Structure of Polymer Nanocomposites," International Hybrid 
Conference 2000, Cornell University, Ithaca, NY (May 2000). 

*D M Lincoln, E. T. Shinn and R. A. Vaia, "Polymeric Materials for Use as Thin Film Optic 
Membranes," AeroMat National Meeting, ASM International, Bellevue, WA (June 2000). 

Invention Disclosures and Patents Granted: 

A. Singh, B. Koene, C. Herbert, R. A. Vaia and R. Haghighat, "Cyclic Oligomer-based Nanocomposites," 
U. S. Patent Appl. 1999-US24957 19991022. 
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Publications (Refereed): 

R A Vaia, G. P. Price, P. N. Ruth, H. T. Nguyen and J. Lichtenhan, "Polymer/Layered Silicate 
Nanocomposites as High Performance Ablative Materials," Appl. Clay Sei., 15, 67 (1999). Invited 

R K. Bharadwaj, R. A. Vaia and B. L. Farmer, "A Coarse Grain Simulation Study of Polymer Melt 
Intercalation in Layered Silicate Nanostructures," in Polymer Nanocomposites, R. A. Vaia and R. 
Krishnamoorti, eds., ACS Symposium Series, American Chemical Society, Washington, D. C, 2001. 

R A Vaia and D. Lincoln, "Mesoscopic Structure of Polymer Inorganic Nanocomposite," in Polymer 
Nanocomposites, R. A. Vaia and R. Krishnamoorti, eds., ACS Symposium Series, American Chemical 

Society, Washington, D. C, 2001. 

Polymer Nanocomposites, R. A. Vaia and R. Krishnamoorti, eds., ACS Symposium Series, American 
Chemical Society, Washington, D. C, 2001. 

Publications (Unrefereed): 

W Xie, Z. Gao, K. Liu, Y. Xie, W.-P. Pan, R. A. Vaia, D. Hunter and A. Singh, "Thermal Characterization 
of Organically Modified Montmorillonite," Proc. N. Am. Therm. Analy. Soc. Conf., (September 1999). 

R A Vaia and D. Lincoln, "Semicrystalline Polymer Nanocomposites: Influence of Nanoscale Layers on 
the Structure of Semicrystalline Polymers," Proc. Org.-Inorg. Hyb. (2000), Int. Or. Coat. Technol., 

London, UK (2000). 

J. M. Brown, D. B. Curliss and R. A. Vaia, "Processing and Morphology in Thermosetting Layered Silicate 
Nanocomposites," Polym. Mater. Sei. Eng., 82, 278 (2000). 

D. M. Lincoln, R. A. Vaia, J. H. Sanders, S. D. Phillips, J. N. Cutler and C. A. Cerbus, "Formation of 
Inorganic Passivation Layers on Polymer/Layered Silicate Nanocomposites," Polym. Mater. Sei. Eng., 82, 

230 (2000). 
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R A Vaia D M. Lincoln, Z.-G. Wang, B. S. Hsaio andR. Krishnamoorti, "Characterization of 
Mesoscopi'c Structure of Polymer-Layered Silicate Nanocomposites and Impact on Polymer Crystallinity," 

Polym. Mater. Sei. Eng., 82, 257 (2000). 

W Xie Z. Gao, W.-P. Pan, R. A. Vaia, D. Hunter and A. Singh, "Characterization of Organically Modified 
Montmorillonite by Thermal Techniques," Polym. Mater. Sei. Eng., 82, 284 (2000). 

Publications (Submitted): 

J M Brown, D. C. Curliss and R. A. Vaia, "Thermoset - Layered Silicate Nanocomposites: Quaternary 
Ammonium Montmorillonite with Primary Diamine Cured Epoxies," Chem. Mater., accepted for 

publication (2000). 

D M Lincoln R A. Vaia, Z.-G. Wang and B. S. Hsiao, "Secondary Structure and Elevated-Temperature 
Crystallite Morphology of Nylon 6/Layered Silicate Nanocomposites," Polymer, accepted for publication 

(2000). 

R A Vaia and E P. Giannelis, "Liquid Crystal Polymer Nanocomposites: Direct Intercalation of 
Thermotropic Liquid Crystalline Polymers into Layered Silicates," Polymer, accepted for publication 

(2000). 

Lectures, Presentations, Talks ^indicates invited presentation): 

*R. A. Vaia, "Multifunctional, Polymeric-Based Nanostructured Materials for Satellite and Propulsion 

Technologies," RAMNAS, Dayton, OH, (October 1999). 

*R. A. Vaia, "Polymer Nanocomposites," Materials Institute and CREOL, University of Central Florida, 

Orlando, FL (November 1999). 

*R A Vaia "Crystallization of Polymers in Confined Environments: Structural Development of 
Semicrystalline, Polymer-Layered Silicate Nanocomposites," Department of Chemical Engineering, 

University of Pittsburgh, Pittsburgh, PA (March 2000). 

F Medellin-Rodriguez, B. Hsiao, B. Chu, R. A. Vaia and S. Phillips, "Time-Resolved Steady Shear Studies 
of End-Tethered Nylon 6 Clay Nanocomposites Followed by Non-isothermal Crystallization, March 
Meeting, American Physical Society, Minneapolis, MN (March 2000). 

R A Vaia D M Lincoln, Z.-G. Wang, B. S. Hiss and R. Krishnamoorti, "Crystallization of Polymers in 
Confined Environments: Structural Development of Semicrystalline Polymer-Layered Silicate 
Nanocomposites," March Meeting, American Physical Society, Minneapolis, MN (March 2000). 

*R A Vaia D Lincoln, Z.-G. Wang and B. S. Hsiao, "Characterization of Mesoscopic Structure of 
Polymer-Layered Silicate Nanocomposites," 219th National Meeting, American Chemical Society, San 

Francisco, CA (March 2000). 

R A. Vaia, D. M. Lincoln, Z.-G. Wang, B. S. Hsiao andR. Krishnamoorti, "Characterizationof ^ 
Mesoscopic Structure of Polymer-Layered Silicate Nanocomposites and Impact on Polymer Crystallinity, 
219* National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

D. M. Lincoln, R. A. Vaia, J. H. Sanders, S. D. Phillips, J. N. Cutler and C. A Cerbus, "Formation of 
Inorganic Passivation Layers on Polymer/Layered Silicate Nanocomposnes,' 219'" National Meeting, 

American Chemical Society, San Francisco, CA (March 2000). 

W Xie Z Gao W-P Pan, R. A. Vaia, D. Hunter and A. Singh, "Characterization of organically Modified 
Montmorillonite by Thermal Techniques," 219th National Meeting, American Chemical Society, San 

Francisco, CA (March 2000). 
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J M Brown, D. B. Curliss and R. A. Vaia, "Processing and Morphology in Thermosetting Layered Silicate 
Nanocomposites," 219th National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

R. K. Bharadwaj, R. A. Vaia and B. L. Farmer, "Coarse Grain Molecular Dynamic Simulation of Polymer 
Melt Intercalation," 219th National Meeting, American Chemical Society, San Francisco, CA (March 

2000). 

*R. A. Vaia, "Polymer Nanocomposites: Opportunities for Tissue Engineering," NIH BECON 
Symposium', Nanoscience and Nanotechnology: Shaping Biomedical Research, Bethesda, MD (June 

2000). 

*R A Vaia and D. Lincoln, "Semicrystalline Polymer Nanocomposites: Influence of Nanoscale Layers on 
the Structure of Semicrystalline Polymers," Organic/Inorganic Hybrids: Science, Technology and 
Applications, PRA Conference, University of Surrey, Guilford, UK (June 2000). 

*R A Vaia "Nanostructured Materials for Space Applications," Organic/Inorganic Hybrids: Science, 
Technology'and Applications, PRA Conference, University of Surrey, Guilford, UK (June 2000). 

*R. A. Vaia, "Morphology, Structure and Chemistry of Ionic Organic Modifiers," Nanocomposite 
Commercialization, Southern Clay Products, Ine, Gonzales, TX (August 2000). 

*R A Vaia, "Recent Developments in Characterization of Polymer Layered Silicate Nanocomposites," 
Nanocomposite Commercialization, Southern Clay Products, Ine, Gonzales, TX (August 2000). 

Invention Disclosures and Patents Granted: 

None 
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Publications (Refereed): 

X. Duan, D. S. Dudis, D. S. Nagvekar, B. Sankaran and L.-S. Tan, "Reduction Processes of Aromatic- 
Bis(squarate)s," Theochem., 529, 161 (2000). 

Publications (Unrefereed): 

M. D. Alexander, Jr., D. S. Dudis and B. R. McKellar, "Designing Air and Water Stable n-Doped Polymers 
and Model Compounds: Molecular Modeling and Experimental Results," Polym. Prepr., 41 (1), 358 
(2000). 

M. D. Alexander, C. Specker, D. S. Dudis, B. Sankaran and B. R. McKellar, "Designing Air and Water 
Stable N-Doped Polymers and Model Compounds: Molecular Modeling of Reduction and Re-Oxidation 
Potentials," Balzer Award Symposium Proceedings, The Electrochemical Society Extended Abstracts, 
197* Meeting, Toronto, Canada, (2000). 

J. W. Baur, M. F. Durstock, B. E. Taylor, R. J. Spry, R. McKellar, F. Mobley, D. Dudis, M. Franks, S. J. 
Clarson and L. Y. Chiang, "Nanostructured Organic Photovoltaic Devices via Electrostatic Self- 
Assembly," Polym. Prepr., 41 (1), 831 (2000). 

D. S. Dudis and B. R. McKellar, "Synthesis and Theory of N-Methylated Poly(p-Phenylene 
Benzobisthiazole) (PBZT) as an N-Dopable Conducting Polymer," Polym. Prepr., 4J. (1), 235 (2000). 

B. R. McKellar, D. S. Dudis, B. Sankaran, M. D. Alexander and L.-S. Tan, "Toward Environmentally- 
Stable N-Dopable Conducting Benzazole Polymers: N-Methylation of Poly(2,5-pyridyl Benzobisthiazole) 
and Model Compound Studies," Polym. Prepr., 41(1), 242 (2000). 

Publications (Submitted): 

J. W. Baur, M. F. Durstock, B. E. Taylor, R. J. Spry, S. Reulbach and L. Y. Chiang, "Photovoltaic Interface 
Modification via Electrostatic Self-Assembly," Synth. Met., in press (2000). 

M. F. Durstock, B. Taylor, R. J. Spry, L. Chiang, S. Reulbach, K. Heitfeld and J. W. Baur, "Electrostatic 
Self-Assembly as a Means to Create Organic Photovoltaic Devices," Synth. Met., in press (2000). 
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Lectures, Presentations, Talks (»indicates invited presentation): 

*M F Durstock, "Light Emitting Characteristics and Dielectric Properties of Polyelectrolyte Multilayer 
Thin Films," Graduate Materials Engineering Seminar, University of Dayton, Department of Engmeenng, 
Dayton, OH (September 1999). 

M D Alexander, Jr. and D. S. Dudis, "Calculation of the Relative Stability of Reduced N-Type Polymers 
and Model Compounds," Ohio Section Meeting, American Physical Society, Wright State University, OH 

(October 1999). 

R J Berry A. N. Davis and D. S. Dudis, "Excited States of Block Copolymers: An Ab Initio 
LestigSn," Ohio Section Meeting, American Physical Society, Wright State Unrversity, OH (October 

1999). 

B E Taylor, J. Burkett, R. J. Spry, F. S. Mobley, G. Du and B. Reinhardt, "Photovoltaic and I-V Studies 
of the Nonconjugated Polymer 6FPBO-OD," Fall Meeting, Ohio Section, American Physical Society, 
Dayton, OH, October 1999). Bull. Am. Phys. Soc, 44. ™ (1999). 

J W Baur, M. F. Durstock, R. J. Spry, B. Taylor, P. T. Mather and S^ B. Chen «Novel Fabrication of 
Electroactive Self-Assembled Films," 1999 Fall Meeting, Materials Research Society, Boston, MA 
(November 1999). 

X Duan D S Dudis D S Nagvekar, B. Sankaran and L.-S. Tan, "Reduction Potentials of 
^^m^^C^T^mCoaval^nBi Chemistry, Jackson, MS (November 1999). 

D. S. Dudis, M. D. Alexander, Jr., X. Duan, B. R. McKellar andR. A^ Vaia, «Towardn-DoP
edPoly^ners," 

4th International Topical Conference on Optical Probes of Conjugated Materials, Salt Lake City, UT 

(February 2000). 

M F Durstock B. Taylor, R. J. Spry, L. Chiang, S. Reulbach, K. Heitfeld and J W. Baur "Electrostatic 
sllf A^semHy as a Means' to ^Organic Photovoltaic Devices/' 4th International Topical Conference 
on Optical Probes of Conjugated Materials, Salt Lake City, UT (February 2000). 

*J W Baur "Nanostructured Organic Photovoltaic Devices via Electrostatic Self-Assembly of 
Elective Polymers and Molecules," Materials Science and Engineering Semmar Series, University of 
Cincinnati, Cincinnati, OH (March 2000). 

A N Davis R.J- Berry and D.S. Dudis, "Excited States of Block Copolymers: an ^6 Mho Investigation," 
Dayton Section, American Chemical Society, and Ohio Valley Section, Society for Applied Spectroscopy, 
Dayton, OH (March 2000). 

K A Heitfeld S. M. Reulbach, M. F. Durstock, B. Taylor, R. J. Spry and J. W. Baur, "Organic 
lü^^VWnag Conducting Polymers to Increase Efficiency," Dayton Section, American Chemical 

Society, Dayton, OH (March 2000). 

S M Reulbach K A. Heitfeld, B. Taylor, M. F. Durstock, R. J. Spry and J. W. Baur "Organic 
^^C^M^ikcJ^ Self-Assembly: Influence of Device Architecture," Dayton 
Section, American Chemical Society, Dayton, OH (March 2000). 

B E Tavlor J Burkett R. J. Spry, F. S. Mobley, G. Du and B. Reinhardt, "Photovoltaic Studies of 

Physical Society, Minneapolis, MN (March 2000). Bull. Am. Phys. Soc, 45,209 (2000). 

M D Alexander Jr., D. S. Dudis and B. R. McKellar, "Designing Air and Water Stable n-Doped Polymers 
fnd^o^d Compounds: Molecular Modeling and Experimental Results," 219* National Meeting, 
American Chemical Society, San Francisco, CA (March 2000). 
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J. W. Baur, M. F. Durstock, B. E. Taylor, R. J. Spry, R. McKellar, F. Mobley, D. Dudis, M. Franks, S. J. 
Clarson and L. Y. Chiang, "Nanostructured Organic Photovoltaic Devices via Electrostatic Self- 
Assembly," 219th National Meeting, American Chemical Society, San Francisco, CA (March 2000). 

D. S. Dudis and B. R. McKellar, "Synthesis and Theory of N-Methylated Poly(p- 
phenylenebenzobisthiazole) (PBZT) as an n-Dopable Conducting Polymer," 219* National Meeting, 
American Chemical Society, San Francisco, CA (March 2000). 

B. R. McKellar, D. S. Dudis, B. Sankaran, M. D. Alexander, Jr. and L. S. Tan, "Toward Environmentally 
Stable n-Dopable Conducting Polymers: N-Methylation of poly(2,5-Pyridyl benzobisthiazole) and Model 
Compound Studies," 219th National Meeting, American Chemical Society, San Francisco, CA (March 
2000). 

*M. D. Alexander, Jr., C. E. Specker, D. S. Dudis, B. Sankaran and B. R. McKellar, "Designing Air and 
Water Stable n-Dopable Model Compounds and Polymers: Calculation of Relative Oxidative Stability," 
Balzer Award Symposium, 197th Meeting, The Electrochemical Society, Inc., Toronto, Canada (May 
2000). 

M. D. Alexander, C. Specker, D. S. Dudis and B. R. McKellar, "Designing Air and Water Stable N-Doped 
Polymers and Model Compounds: Molecular Modeling of Reduction and Re-Oxidation Potentials," Balzer 
Award Symposium, 197th Meeting, The Electrochemical Society, Inc., Toronto, Canada (May 2000). 

M. F. Durstock, J. W. Baur, B. E. Taylor and R. J. Spry, "Electrostatic Self-Assembly of Organic 
Photovoltaic Devices," 197th Meeting, The Electrochemical Society, Inc., Toronto, Canada (May 2000). 

A. N. Davis, R. J. Berry and D. S. Dudis, "Excited States of Block Copolymers: An Ab Initio 
Investigation," 32nd Central Regional Meeting, American Chemical Society, Covington, KY (May 2000). 

K. A. Heitfeld, S. M. Reulbach, R. J. Spry, B. Taylor, M. F. Durstock and J. W. Baur, "Organic 
Photovoltaics Utilizing Conducting Polymers to Increase Efficiency," 32nd Central Regional Meeting, 
American Chemical Society, Covington, KY (May 2000). 

S. M. Reulbach, K. A. Heitfeld, R. J. Spry, B. Taylor, M. F. Durstock and J. W. Baur, "Organic 
Photovoltaics Constructed by Electrostatic Self-Assembly," 32nd Central Regional Meeting, American 
Chemical Society, Covington, KY (May 2000). 

M. F. Durstock, B. Taylor, R. J. Spry and J. W. Baur, "Organic Photovoltaic Devices via Electrostatic Self- 
Assembly," International Conference of Synthetic Metals, Bad Gastein, Austria (July 2000). 

Invention Disclosures and Patents Granted: 

None 
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Publications (Refereed): 

S. Jenkins, K. I. Jacob, M. B. Polk, S. Kumar, T. D. Dang and F. E. Arnold," Reaction-Induced Strains in 
Rigid-Rod Polymeric Fibers," Macromolecules, 33, 9060 (2000). 

S. Jenkins, K. I. Jacob, M. B. Polk, S. Kumar, T. D. Dang and F. E. Arnold, "Structure, Morphology and 
Property Comparison of Methyl-Pendent Poly(p-phenylene benzobisimidazo) and Poly(p-phenylene 
benzobisthiazole), Macromolecules, 33, 8731 (2000). 

A. T. Yeates, D. S. Dudis and J. S. Wilkes, "Nonlinear Optical Properties of the Salts of'Diffuse' 
Anions," Pro'c. SPIE, 4106, 334 (2000). 

G. P. Das, R. A. Vaia, A. T. Yeates and D. S. Dudis, "A Theoretical Model for Excited State Absorption," 
Synth. Met, H6, 281 (2001). 
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R. Kannan, G. S. He, L. Yuan, F. Xu, P. N. Prasad, A. G. Dombroskie, B. A. Reinhardt, J. W. Baur, R. A. 
Vaia and L.-S. Tan, "Diphenylaminofluorene-based, Two-Photon Absorbing Chromophores with Various 
7t-Electron Acceptors," Chem. Mater., 13, 1896 (2001). 

C. Kumudinie, J. K. Premachandra, J. E. Mark, T. D. Dang, M. R. Unroe and F. E. Arnold, " Toughening 
of Some High-Temperature Poly(arylene ether)s and a Hydroxypoly(benzoxazole) by Sol-Gel Generated 
Rubbery Particles," Polymer, 42, 5275 (2001). 

M. Schwartz and R. J. Berry, "Ab Initio Investigation of Substituent Effects on Bond Dissociation 
Enthalpies in Siloxanes and Silanols," J. Mol. Struct. (Theochem) 538, 9 (2001). 

Y. Shen, J. Swiatkiewicz, D. Jakubczyk, F. Xu, P.N. Prasad, R.A. Vaia, and B.A. Reinhardt, "High-density 
Optical Data Storage With One-photon and Two-photon Near-field Fluorescence Microscopy," Applied 
Optics, 40, 938 (2001). 

H. H. Song, T.-Y. Cho, D. P. Heberer, T. D. Dang, F. E. Arnold, and L.-S. Tan, "Poly(2,5-dihydroxy-l,4- 
phenylene benzobisthiazole)/poly(l,4-phenylene benzothiazole) Copolymers: Chain Packing and 
Properties," J. Polym. Sei., Part B: Polym. Phys., 39, 559 (2001). 

W. Zhou, J. E. Mark, M. R. Unroe and F. E. Arnold, "Some Clay Nanocomposites Based On A High- 
Performance, High-Temperature Polymer," J. Mater. Sei., A38 (1), 1 (2001). 

W. Zhou, J. E. Mark, M. R. Unroe and F. E. Arnold, "Toughening of a High-Temperature Polymer by the 
Sol-Gel, in-Situ Generation of a Rubbery Silica-Siloxane Phase," J. Appl. Poly. Sei., 79, 2326 (2001). 

J. Wu, G-M. Kim, P. T. Mather, N. Venkatasubramanian, T. D. Dang and F. E. Arnold, "Rod/Coil 
Molecular Composites: Relationship Between Rheology and Morphology," Proc. Amer. Soc. 

Composites, 181,l'9 (2001)- 

Publications (Unrefereed): 

L R Denny J W. Baur, M. D. Alexander Jr., R. Kannan, S. M. Kirkpatrick and S. J. Clarson, "Two- 
photon Absorption Induced Photopolymerization," 32nd Int. SAMPE Tech. Conf., 32, (2000). 

J.-B. Baek P. T. Mather and L.-S. Tan, "Synthesis and Chain-end Functionalization of a New 
Hyperbranched Poly(arylene-ether-ketone-imide)," Polym. Mater. Sei. Eng., 84,742 (2001). 

J-B Baek J B Ferguson, P. T. Mather and L.-S. Tan, "Hyperbranched Aromatic Polyamides Containing 
Ether and Quinoxaline Units and Their Blends with BMI," Polym. Mater. Sei. Eng., 84, 724 (2001). 

R. J. Berry, N. L. Wintrich, R. K. Bharadwaj and M. Schwartz, "Computatonial Nanotribology: SAMs for 
MEMS," Mat. Res. Soc. Symp. Proc, 649, Q9.5.1 (2001). 

R. K. Bharadwaj, R. J. Berry and B. L. Farmer, "Molecular Dynamics Study of Polysilane and 
Polysilaethylene," Polym. Mater. Sei. Eng., 85, 408 (2001). 

T. D. Dang, N. Venkatasubramanian, E. B. Baum, W. A. Feld and F. E. Arnold, "Aromatic Be^obisazole 
Polymers Containing 4-Hyäroxypyridine-2,6-diyl Units," Polym. Mater. Sei. Eng., 84, 467 (2001). 

T. D. Dang, J. A. Johnson and F. E. Arnold, "Post-functionalized lH-Pyrazole Based Benzoxazoles for 
High Performance Coatings Applications," Polym. Mater. Sei. Eng., 84, 582 (2001). 
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B. Sankaran, R. Vaia and L.-S. Tan, "Thiophene-Based Branched Conjugated Polymers," Polym. Prepr., 

42(1), 602 (2001). 

J.-B. Baek, S. R. Simko and L.-S. Tan, "Synthesis and Polymerization of a Bis(o-aminophenol)carboxylic 
Acid AB2 Monomer," Polym. Prepr., 42 (2), 502 (2001). 

J.-B. Baek and L.-S. Tan, "Synthesis and Characterization of Ether-ketone Hyperbranched Polymers From 
Mixtures of AB2 and AB Monomers," Polym. Prepr., 42 (2), 468 (2001). 

N. Venkatasubramanian, T. D. Dang, T. A. Vance and F. E. Arnold, "Rigid-Chain Benzobisazole Polymers 
With Two Sulfonic Acid Pendants," Polym. Mater. Sei. Eng., 84, 601 (2001). 

F. Nifiatis, R. Kannan, S. M. Kirkpatrick, J. W. Baur," Mechanistic Issues on Two-Photon 
Polymerization," Polym. Prepr., 42{2), 715(2001). 

Publications (Submitted): 

M D Alexander Jr., T. Dang, C. E. Specker, M. Houtz, R. J. Spry and F. E. Arnold, "High Tg, Low 
Dielectric Constant Aromatic Benzoxazoles Containing Allylether Pendent Groups For Use m 
Microelectronic Packaging," submitted to Mat. Res. Soc, Symp. Sen, (2001). 

G S He T.-C. Lin, J. Swiatkiewicz, P. N. Prasad, L.-S. Tan, R. A. Vaia and R. Kannan, «Degenerate 
Two-Photon  Absorption (TPA)  Spectra Measurement Using Femtosecond-Continuum  Generation, 
submitted to J. Op. Soc. Am. (B) (2001). 

Y H Min H E Pudavar, P. N. Prasad, J. Baur and R. A. Vaia, «Fabrication of Three-Dimensionally 
Stacked Single and MultiMode Channel Waveguides and 1x4 Beam Splitter Using Two-Photon Assisted 
Photo-Polymerization," submitted to Opt. Lett. (2000). 

B. Sankaran, M. D. Alexander, Jr. and L. S. Tan, "Synthesis, Emission andI Spectro-electrochemical 
Studies of Bithienylnaphthalene Systems," accepted for publication, Synth. Met., (2001). 

R A Vaia, C. L. Dennis, L. V. Natarajan, V. P. Tondiglia, D. W. Tomlin and T. J. Bunning, ;'One-steP, 
Micron Scale Organization of Nano- and Mesoparticles Using Holographic Photopolymenzation, Adv. 
Mater., in press (2001). 

Lectures, Presentations, Talks (* indicates invited presentation) 

* C L Dennis V P Tondiglia, L. V. Natarajan, D. W. Tomlin, H. Jeon, R. A. Vaia and T. J Bunning, 
"Holographic Photopolymerization-based Templating of Nanosized Particles," Current Advances m 
BioPhotonics and Nanomedicine, Buffalo, NY (October, 2000). 

R. J. Berry, J. P. Moore, A. N. Davis, M. Schwartz, R. K. Bharadwaj, Computational Nanotribology: 
SAMs for MEMS," Fall Meeting, Materials Research Society, Boston, MA (November 2000). 

C L Dennis V P Tondiglia, L. V. Natarajan, D. W. Tomlin, H. Jeon, R. A. Vaia and T.J. Bunning, 

™Äa^^^^^ TemPlating of Nanosized Particles'" Fa" Meetms' 
Research Society, Boston, MA (November 2000). 

L R Denny J W. Baur, M. D. Alexander Jr., R. Kannan, S. M. Kirkpatrick and SI. Clarson "Two- 
photn Aktion Induced Photopolymerization," 32- International SAMPE Technical Conference, 
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Boston, MA (November 2000). 

*T J Bunning L. V. Natarajan, V. P. Tondiglia, R. A. Vaia, C. L. Dennis, D. W. Tomlin and R. L. 
Sutherland, "Formation of Switchable and Non-switchable Gratings Using Holographie Photochemistry, 
Photonics West 2001, San Jose, CA (January, 2001). 

S J Clarson W A Feld, T. Bunning, M. O. Stone, P. Fleitz, R. Vaia and L.-S. Tan, "Advanced Optical 
Composites," Dayton Area Graduate Studies Institute (DAGSI) Symposium, Air Force Institute of 
Technology, Wright-Patterson AFB, OH (February 2001). 

*R Kannan L-S Tan and R. C. Evers, "Design and Synthesis of Two-Photon Absorbing Chromophores," 
6th International Conference on Frontiers of Polymers and Advanced Materials, Partheon Golden Beach, 
Jaboatäo dos Guararpes Pernambuco, Recife, Brazil (March 2001). 

C L Dennis V. P. Tondiglia, L. V. Natarajan, D. W. Tomlin, H. Jeon, R. A. Vaia and T. J. Bunning 
"Holographic Photopolymerization-based Templating of Nanosized Particles,' Amencan Chemical 
Society, Dayton Section, Hope Hotel, Wright-Patterson AFB, OH (March 2001). 

W A Feld, J. Sawyer, M. Matuszewski, S. J. Clarson, T. Bunning, M. O. Stone, P Fleitz, R. Vaia and L.- 
S Tan "Advanced Optical Composites Based on Two-Photon Absorbing Materials" Amencan Chemical 
Society, Dayton Section, Hope Hotel, Wright-Patterson AFB, OH (March 2001). 

M D Alexander Jr T Dang, C. E. Specker, M. Houtz, R. J. Spry and Fred E. Arnold, "Low Dielectric 
Constant^ Pohymers For Next Generation Microelectronic Packaging," 19* Electrochemical Society 
Meeting, Washington D.C. (March 2001). 

T J Bunning, C. L. Dennis, V. P. Tondiglia, L. V. Natarajan, D. W. Tomlin, H. Jeon and R. A. Vaia, 
«Organization of Nanoparticles Using Holographic Photopolymerization," March Meeting, Amencan 
Physics Society, Seattle WA (March 2001). 

M. D. Alexander Jr., T. Dang, C. E. Specker, M. Houtz, R. J. Spry and Fred E. Arnold, "High Tg, Low 
Dielectric Constant Aromatic Benzoxazoles Containing Allylether Pendent <Groups For Use m 
Microelectronic Packaging," Materials Research Society, San Francisco, CA (April 2001). 

M. F. Durstock, M. D. Alexander Jr., J. Baur, T. D. Dang, B. E. Taylor and Fred R Arnold, 'fundamental 
Studies on N-Type Polymers and Their Incorporation into Photovoltaic Devices,  Materials Research 
Society, San Francisco, CA (April 2001). 

J -B. Baek, P. T. Mather and Loon-Seng Tan, "Synthesis and Chain-end Functionalization of a New 
Hyperbranched PoMarylene-ether-ketone-imide)," 221st National Meeting, American Chemical Society, 
San Diego, CA (April 2001). 

J B Baek J B Ferguson and L.-S. Tan, "Hyperbranched Aromatic Polyamides Containing Ether and 
^Ä'unÄSTBtods with BMI," 221st National Meeting, American Chemical Society, San 

Diego, CA (April 2001). 

T. D. Dang, N. Venkatasbramanian, E. B. Baum, W A. Feld and F. E. Arnold "Aromatic Benzobisazole 
Polymers Containing 4-Hydroxypyridine-2,6-diyl Units," 221st National Meetmg, American Chemical 

Society, San Diego, CA (April 2001). 

T. D. Dang, J. A. Johnson and F. E. Arnold , "Post-functionalized IH-Pyrazole Based Benzoxazoles^For 
High Performance Coatings Applications," 221st National Meeting, American Chemical Society, San 

Diego, CA (April 2001). 

194 



I. Kuhr, J. Sawyer, W. A. Feld, R. Kannan, L.-S. Tan and S. Clarson, "The Functionalization of Thermally 
Stable NLO Chromophores," 221st National Meeting, American Chemical Society, San Diego, CA (April 
2001). 

N Venkatasbramanian, T. D. Dang, T. A. Vance and F. E. Arnold, "Rigid-Chain Benzobisazole Polymers 
With Two Sulfonic Acid Pendants," 221st National Meeting, American Chemical Society, San Diego, CA 
(April 2001). 

S C Tan H Sun Z. Bai, J. E. Mark and F. E. Arnold, "Structural Foams of Improved Strength and 
Thermal Stability'from Random-Coil and Rigid-Rod Polymers," AFOSR Program Review, Polymer 
Matrix Composites, Long Beach, CA (May 2001). 

*F. E. Arnold, "Materials That Generated a New Technology (Ordered Polymers)," Ashland Chemical 
Company, Dublin, OH (May 2001). 

*T. D. Dang and F. E. Arnold, "Alignment of SWNT," Defense University Research Conference in 
Nanotechnology, Houston, TX (July 2001). 

*S Kumar T D. Dang, R. Smaley and F. E. Arnold, "Rigid Rod Polymers / SWNT Alignment and 
Crosslinkiiig," Defense University Research Conference in Nanotechnology, Houston, TX (July 2001). 

*S J Bai Y S Chen J P. Sun, T. D. Dang and F. E. Arnold, "Synthesis and Ionic Conductivity of Water- 
Soluble Heterocyclic Aromatic Polyelectrolytes," International Conference on Materials for Advanced 
Technologies, Singapore (July 2001). 

*T. D. Dang, N. Venkatasbramanian and F. E. Arnold. "PBO Based Fuel Cell Membranes," Foster-Miller, 
Inc., Waltham, MA (August 2001). 

J -B Baek, S. R. Simko and L.-S. Tan, "Synthesis and Polymerization of a Bis(o-ammophenol)carboxylic 
Acid AB2 Monomer," 222nd National Meeting, American Chemical Society, Chicago, IL (August 2001). 

J -B Baek and L -S. Tan, "Synthesis and Characterization of Ether-ketone Hyperbranched Polymers From 
Mixtures of AB2 and AB Monomers," 22nd National Meeting, American Chemical Society, Chicago, IL 

(August 2001). 
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