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Light Matter Interactions: Theory and Applications (LMITA)

Greetings from 

NMHU President

Dr James Fries 
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Transformative research ðfrom idea to application
--- Biophotonic materials
--- Crystalline NLO/EO materials
--- Photovoltaic  organic materials

Keith

OdenGil Gallegos
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MarderGroup - Georgia Tech
Center for Organic Photonics and Electronic (COPE) & School of 

Chemistry and Biochemistry

Design and synthesisof organic materials and surface-
modifiersfor electronicand photonicapplicationsincluding:
Ålight-emitting diodes, photovoltaics, field-effect transistors,
capacitors
Åall-optical switching,optical power limiting
Extensivecollaboration on characterizationand device work
within COPE, CMDITR, and beyond; crystallography
collaborationswith NMHU

selenopyrylium-terminated 
polymethinedye with promising 

linear and nonlinear properties for 
all-optical switching 

perylenediimidesðcrystalline, 
liquid-crystal, and polymeric 

derivatives can show high electron 
mobilitiesuseful in field-effect 

transistors 
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ÅOrganic Electronics: novel compounds 
as charge transporting materials for  

ÅLight Emitting Diodes (LED)
ÅPhotovoltaics(OPV)
ÅField-Effect Transistors (FET)

ÅNonlinear Optics: synthesis of dyes 
with large two-photon absorption cross 

sections for applications in:
ÅOptical Limiting
ÅAll-Organic Switching

ÅSurface Modification by
ÅPhosphonic!ŎƛŘǎ όt!Ωǎύ
ÅDendriticGrowth of Amino Groups

for application in electronics, biosensors 
and thermochemicalnanolithography

The Marder Group
Example of the synthesis of the low band gap 

conjugated polymers as semiconductors in OPV

aƻŘƛŦƛŎŀǘƛƻƴ ƻŦ ƻȄƛŘŜ ƴŀƴƻǇŀǊǘƛŎƭŜǎ ŀƴŘ Ŧƭŀǘ ǎǳǊŦŀŎŜǎ ǿƛǘƘ  t!Ωǎ
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Akil Foluke
Ŏκƻ Ψмл

Wallace Derricotte
Ŏκƻ Ψмо
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+ New Functional 

Materials for Organic 
Photovoltaic Devices

Starting with the team of undergraduate researchers 
pictured, we have begun the exploration of new 
methods for the synthesis of conjugated polymers 
as electron acceptor materials using the building 
blocks shown.  Our reaction development focuses on:

ωIntroduction of new organometals 
as coupling reagents to simply 
purifications (i.e. organosilanes or 
perfluoroborate)

ωAffecting the direct C-H arylation 
of coupling partners to 
electronically-activated and/or
deactivated chromophores
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The main goal of this project is to develop solution 

prossessable electron-transporting  oligomers for 

efficient air stable organic field-effect transistors 

(OFET).  A convenient synthetic method for the 

preparation of key intermediates , dihalides 3a-d 

suitable for cyclization, was developed and mono-

and dicarbonyl-fused tricycles 4 with different R1

groups are under investigation as electron-

transporting materials.

PARTNERSHIP FOR RESEARCH AND EDUCATION IN MATERIALS, PI meeting, Washington DC, April 26, 2010

Organic Letters ïPublished on Line, April 2010

"Base-Catalyzed Halogen Dance Reaction and Oxidative Coupling Sequence as a Convenient Method for the 

Preparation of  Dihalo-Bis-Heteroarenes"  Getmanenko, Yulia; Tongwa, Paul; Timofeeva, Tatiana; Marder, Seth

Yulia Getmanenko, GATech

Paul Tongwa, NMHU
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The general aim is to find mild and effective synthetic route for the synthesis of the 

E,E- 3,5 - bis(thienylidene)piperid - 4 - ones bearing amino - substituents, that will be tested as 

materials for photodynamic therapy. 

The synthesis of the 3,5 - bis[(hetero)arylidene] - 4 - piperidones 
presents interest due to high antiviral and antitumor

activity along with fluorescent properties.
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Undergraduate student Rachel  Lucero and graduate 

student Evgenia Leonova working on the project
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Structural characterization of

of non-liner optical molecules 

synthesized at Prof.  Dalton 

group at University of Washington.

Researcher Paul Tongwa with group of undergraduate students: Joseph 

Torres,  Joel Zazueta, Bhupinder Sandhu and Isaiah Otero
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Collaboration with Dr. Junhua Luo, LANL
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