
UMN MRSEC Y2011-2012 Annual Report 
www.mrsec.umn.edu 

 91 

14. MRSEC-SUPPORTED PUBLICATIONS AND PATENTS 
(March 1, 2011 – February 29, 2012) 

 
† denotes publications with international co-authors 

*denotes undergraduate authors 
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IRG-1 ENGINEERED MULTIBLOCK POLYMERS 
 

IRG-1 Publications resulting from PRIMARY MRSEC Support 
Zhang, Z.; Sides, S.; Bates, F.S. Ordering of Sphere Forming SISO Tetrablock Terpolymers on a 
Simple Hexagonal Lattice. Macromolecules, 2012, 45. http://dx.doi.org/10.1021/ma202196c  
Redline, E.M.; Francis, L.F.; Bates, F.S. Radical-Cured, Block Copolymer-Modified 
Thermosets. J. Polym. Sci., Polym. Phys., 2011, 49, 540. http://dx.doi.org/10.1002/polb.22196 
Zhang, S.; Lee, K.H.; Frisbie, C.D.; Lodge, T.P. Ionic Conductivity, Capacitance, and 
Viscoelastic Properties of Block-Copolymer Based Ion Gels. Macromolecules, 2011, 44, 940-
949. http://dx.doi.org/10.1021/ma102435a (Cross referenced under IRG-2) 
Zhang, S.; Lee, K.H.; Sun, J.*; Frisbie, C.D.; Lodge, T.P. Viscoelastic Properties, Ionic 
Conductivity, and Materials Design Considerations for Poly(styrene-b ethylene oxide-b-styrene)-
Based Ion Gel Electrolytes. Macromolecules, 2011, 44, 8981-8989. 
http://dx.doi.org/10.1021/ma201356j (Cross referenced under IRG-2) 
Baruth, A.; Rodwogin, M.D.; Shankar, A.; Erickson, M.J.; Hillmyer, M.A.; Leighton, C. Non-
Liftoff Block Copolymer Lithography of 25 nm Magnetic Nanodot Arrays. ACS Appl. Mater. 
Interfaces, 2011, 3, 3472–3481. http://dx.doi.org/10.1021/am200693x (Cross referenced under 
IRG-3) 
Zhou, C.; Hillmyer, M.A.; Lodge, T.P. Micellization and Micellar Aggregation of 
Poly(ethylene-alt-propylene)-b-Poly(ethylene oxide)-b-Poly(N-isopropylacrylamide) Triblock 
Terpolymers in Water. Macromolecules, 2011, 44, 1635–1641. 
http://dx.doi.org/10.1021/ma102786q 
Jones, B.H.; Cheng, K.-Y.; Holmes, R.J.; Lodge, T.P. Nanoporous Poly(3,4 
ethylenedioxythiophene) Derived from Polymeric Bicontinuous Microemulsion Templates.  
Macromolecules, 2011, Article ASAP. http://dx.doi.org/10.1021/ma202239b (Cross referenced 
under IRG-2) 
Jones, B.H.; Cheng, K.-Y.; Holmes, R.J.; Lodge, T.P.  Nanoporous Polyethylene Thin Films 
Templates by Polymeric Bicontinuous Microemulsions: Evolution of Morphology on Non-
Neutral Substrates. ACS Applied Materials and Interfaces, 2011, 3, 4101-4111. 
http://dx.doi.org/10.1021/am2009794 (Cross referenced under IRG-2) 
Jones, B.H.; Lodge, T.P. Hierarchically Porous Silica Prepared from Ionic Liquid and 
Polymeric Bicontinuous Microemulsion Templates.  Chem. Mater., 2011, 23, 4824-4831. 
http://dx.doi.org/10.1021/cm202170g 
Jones, B.H.; Lodge, T.P. Hierarchically Structured Materials from Block Polymer Confinement 
within Bicontinuous Microemulsion-Derived Nanoporous Polyethylene.  ACS Nano, 2011, 5, 
8914-8927. http://dx.doi.org/10.1021/nn203096x 
Lee, K.H.; Zhang, S.; Lodge, T.P.; Frisbie, C.D.  Electrical Impedance of Spin Coatable Ion 
Gel Films.  J. Phys. Chem. B, 2011, 115, 3315-3321. http://dx.doi.org/10.1021/jp110166u 
(Cross referenced under IRG-2) 
Torija, M.; Choi, S.-H.; Lodge, T.P.; Bates, F.S. Large Amplitude Oscillator Shear of Block 
Copolymer Spheres on a Body-Centered Cubic Lattice: Are Micelles Like Metals? J. Phys. 
Chem. B., 2011, 115, 5840-5848. http://dx.doi.org/10.1021/jp202468y 

http://dx.doi.org/10.1021/ma202196c
http://dx.doi.org/10.1002/polb.22196
http://dx.doi.org/10.1021/ma102435a
http://dx.doi.org/10.1021/ma201356j
http://dx.doi.org/10.1021/am200693x
http://dx.doi.org/10.1021/ma102786q
http://dx.doi.org/10.1021/ma202239b
http://dx.doi.org/10.1021/am2009794
http://dx.doi.org/10.1021/cm202170g
http://dx.doi.org/10.1021/nn203096x
http://dx.doi.org/10.1021/jp110166u
http://dx.doi.org/
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Thiagarajan, R.; Morse, D.C. Micellization Kinetics of Diblock Copolymers in a Homopolymer 
Matrix: A Self-Consistent Field Study. J. Phys.: Condensed Matter, 2011, 23, 284109. 
http://dx.doi.org/10.1088/0953-8984/23/28/284109 
 

IRG-1 Publications resulting from PARTIAL MRSEC Support 
Choi, S.-H.; Bates, F.S.; Lodge, T.P. Molecular Exchange in Ordered Diblock Copolymer 
Micelles. Macromolecules, 2011, 44, 3594-3604. http://dx.doi.org/10.1021/ma102788v 
Choi, S.-H.; Lee, S.; Soto, H.E. *(PREM); Lodge, T.P.; Bates, F.S. Nanoscale Mixing of Soft 
Solids. J. Am. Chem. Soc., 2011, 133, 1722-1725. http://dx.doi.org/10.1021/ja110871b 
†Huang, C.-I.; †Liao, C.-H.; Lodge, T.P.  Multicompartment Micelles from A2-star-(B-alt-C) 
Block Terpolymers in Selective Solvents. Soft Matter, 2011, 7, 5638-5647. 
http://dx.doi.org/10.1039/c1sm05159h 
Torija, M.; Choi, S.-H.; Lodge, T.P.; Bates, F.S. Large Amplitude Oscillatory Shear of Block 
Copolymer Spheres on a Body-Centered Cubic Lattice: Are Micelles Like Metals?  J. Phys. 
Chem. B, 2011, 115, 5840-5848. http://dx.doi.org/10.1021/jp202468y 
Liao, K.K.-H.; Mittal, A.; Bose, S.; Leighton, C.; Mkhoyan, K.A.; Macosko, C.W. Aqueous 
Only Route to Graphene from Graphite Oxide. ACS Nano, 2011, 5, 1253. 
http://dx.doi.org/10.1021/nn1028967 (Cross referenced under IRG-3, IRG-4) 
 

Publications resulting from IRG-1 research, but do not acknowledge the MRSEC award  
Amendt, M.A.; Roerdink, M.; Moench, S.; Phillip, W.A.; Cussler, E.L.; Hillmyer, M.A. 
Functionalized Nanoporous Membranes from Reactive Triblock Terpolymers. Aust. J. Chem., 
2011, 64, 1074–1082. http://www.publish.csiro.au/paper/CH11130.htm 
Stevens, D.M.; Speros, J.C.; Hillmyer, M.A.; Frisbie, C.D. Relationship Between Diode 
Saturation Current and Open Circuit Voltage in Poly(3-alkylthiophene) Solar Cells as a 
Function of Device Architecture, Processing Conditions, and Alkyl Side Chain Length. J. Phys. 
Chem. C. 2011, 115, 20806–20816. http://dx.doi.org/10.1021/jp2070612 (Cross referenced 
under IRG-2) 
Garg, A.; Kokkoli, E. Enhanced Intracellular Delivery Using PEGylated pH-Sensitive 
Liposomes Modified with a Fibronectin-Mimetic Peptide Targeted to Colon Cancer Cells. Curr. 
Pharm. Biotechnol., 2011 12, 1135-1143.  
http://www.benthamdirect.org/pages/content.php?CPB/2011/00000012/00000008/0006G.SGM 
Lopez-Barron, C.R.; Macosko, C.W.  Measurement of Geometrical Parameters in  
Cocontinuous Polymer Blends: 3D Versus 2D Image Analysis. J Microscopy, 2011, 242(3), 242-
249. http://dx.doi.org/10.1111/j.1365-2818.2010.03462.x 
 

 
 
 

http://dx.doi.org/
http://dx.doi.org/10.1088/0953-8984/23/28/284109
http://adsabs.harvard.edu/cgi-bin/nph-abs_connect?fforward=http://dx.doi.org/10.1021/ma102788v
http://adsabs.harvard.edu/cgi-bin/nph-abs_connect?fforward=http://dx.doi.org/10.1021/ma102788v
http://dx.doi.org/10.1021/ja110871b
http://dx.doi.org/10.1039/c1sm05159h
http://dx.doi.org/10.1021/jp202468y
http://dx.doi.org/10.1021/nn1028967
http://www.publish.csiro.au/paper/CH11130.htm
http://dx.doi.org/10.1021/jp2070612
http://www.benthamdirect.org/pages/content.php?CPB/2011/00000012/00000008/0006G.SGM
http://dx.doi.org/10.1111/j.1365-2818.2010.03462.x
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IRG-2  ORGANIC OPTOELECTRONIC INTERFACES 
 

IRG-2 Publications resulting from PRIMARY MRSEC Support 
Xie, W.; Frisbie, C.D. Organic Electrical Double Layer Transistors Based on Rubrene Single 
Crystals: Examining Transport at High Surface Charge Densities above 1013 cm-2. J. Phys. 
Chem. C, 2011, 115, 14360-14368. http://pubs.acs.org/doi/abs/10.1021/jp204152y 
Zhang, S.; Lee, K.H.; Frisbie, C.D.; Lodge, T.P. Ionic Conductivity, Capacitance, and 
Viscoelastic Properties of Block Copolymer-Based Ion Gels. Macromolecules, 2011, 44, 940-
949. http://dx.doi.org/10.1021/ma102435a (Cross referenced under IRG-1) 
Zhang, S.; Lee, K.H.; Sun, J.; Frisbie, C.D.; Lodge, T.P. Viscoelastic Properties, Ionic 
Conductivity, and Materials Design Considerations for Poly(styrene-b-ethylene oxide-b-
styrene)-Based Ion Gel Electrolytes. Macromolecules, 2011, 44, 8981-8989. 
http://dx.doi.org/10.1021/ma201356j (Cross referenced under IRG-1) 
Erickson, N.C.; Holmes, R.J. Relating Charge Transport and Performance in Single-Layer 
Graded-Composition Organic Light-Emitting Devices. J. Appl. Phys., 2011, 110, 084515. 
http://dx.doi.org/10.1063/1.3653285 
Jones, B.H.; Cheng, K.-Y.; Holmes, R.J.; Lodge, T.P. Nanoporous Poly(3,4-
ethylenedioxythiophene) Derived from Polymeric Bicontinuous Microemulsion Templates. 
Macromolecules, 2011, Article ASAP. http://dx.doi.org/10.1021/ma202239b (Cross referenced 
under IRG-1) 
Jones, B.H.; Cheng, K.-Y.; Holmes, R.J.; Lodge, T.P.. Nanoporous Polyethylene Thin Films 
Templated by Polymeric Bicontinuous Microemulsions: Evolution of Morphology on Non-
Neutral Substrates. ACS Appl. Mater. Interfaces, 2011, 3, 4101. 
http://dx.doi.org/10.1021/am2009794 (Cross referenced under IRG-1) 
Lodden, G.H.; Holmes, R.J. Polarization Splitting in Polariton Electroluminescence From an 
Organic Semiconductor Microcavity with Metallic Reflectors. Appl. Phys. Lett., 2011, 98, 
233301. http://dx.doi.org/10.1063/1.3599058 
Lodden, G.H.; Holmes, R.J.  Thermally Activated Population of Microcavity Polariton States 
Under Optical and Electrical Excitation. Phys. Rev. B, 2011, 83, 075301. 
http://dx.doi.org/10.1103/PhysRevB.83.075301 
Lee, K.H.; Zhang, S.; Lodge, T.P.; Frisbie, C.D. Electrical Impedance of Spin-Coatable Ion Gel 
Films. J. Phys. Chem. C, 2011, 115, 3315-3321. http://dx.doi.org/10.1021/jp110166u (Cross 
referenced under IRG-1) 
Kang, M.S.; Sahu, A.; Norris, D.J.; Frisbie, C.D. Size- and Temperature-Dependent Charge 
Transport in PbSe Nanocrystal Thin Films. Nano. Lett., 2011, 11, 3887-3892. 
http://dx.doi.org/10.1021/nl2020153 (Cross referenced under IRG-4) 
Chang, H.-C.; Ruden, P.P.; Liang, Y.; Frisbie, C.D. Charge Carrier Extraction Dynamics for 
Local Field Effect Transistor Structures. Appl. Phys. Lett., 2011, 99, 073306. 
http://dx.doi.org/10.1063/1.3625945 
Liang, Y.; Chang, H.-C.; Ruden, P.P.; Frisbie, C.D. Examination of Au, Cu, and Al Contacts in 
Organic Field Effect Transistors via Displacement Current Measurements. J. Appl. Phys., 2011, 
110, 064514. http://dx.doi.org/10.1063/1.3638706 
 

 

http://pubs.acs.org/doi/abs/10.1021/jp204152y
http://dx.doi.org/10.1021/ma102435a
http://dx.doi.org/10.1021/ma201356j
http://dx.doi.org/10.1063/1.3653285
http://dx.doi.org/10.1021/ma202239b
http://dx.doi.org/10.1021/am2009794
http://dx.doi.org/10.1063/1.3599058
http://dx.doi.org/10.1103/PhysRevB.83.075301
http://dx.doi.org/10.1021/jp110166u
http://dx.doi.org/10.1021/nl2020153
http://dx.doi.org/10.1063/1.3625945
http://dx.doi.org/10.1063/1.3638706
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IRG-2 Publications resulting from PARTIAL MRSEC Support 
Beljonne, D.; Cornil, J.; Muccioli, L.; Zannoni, C.; Brédas, J.L.; Castet, F.  Electronic 
Processes at Organic-Organic Interfaces: Insight from Modeling and Implications for Opto-
Electronic Devices. Chemistry of Materials, 2011, 23, 591-609. 
http://dx.doi.org/10.1021/cm1023426 
Ellison, D.J.; Kim, J.Y.; Stevens, D.M.; Frisbie, C.D. Determination of Quasi-Fermi Levels 
Across Illuminated Organic Donor/Acceptor Heterojunctions by Kelvin Probe Force 
Microscopy. J. Am. Chem. Soc., 2011, 133, 13802-13805. http://dx.doi.org/10.1021/ja2034574 
Luhman, W.A.; Lee, S.H.; Johnson, T.W.; Holmes, R.J.; Oh, S.-H.. Self-Assembled Plasmonic 
Electrodes for High-Performance Organic Photovoltaic Cells. Appl. Phys. Lett., 2011, 99, 
103306. http://dx.doi.org/10.1063/1.3635385 
Luhman, W.A.; Holmes, R.J. Investigation of Energy Transfer in Organic Photovoltaic Cells 
and Impact on Exciton Diffusion Length Measurements. Adv. Func. Mater., 2011, 21, 764. 
http://dx.doi.org/10.1002/adfm.201001928 
Cheng, K.-Y.; Anthony, R.; Kortshagen, U.R.; Holmes, R.J.. High-Efficiency Silicon 
Nanocrystal Light-Emitting Devices. Nano Lett., 2011, 11, 5.  
http://dx.doi.org/10.1021/nl2001692 (Cross referenced under IRG-4) 
Pandey, R.; Gunawan, A.A.; Mkhoyan, K.A.; Holmes, R.J. Efficient Organic Photovoltaic 
Cells Based on Nanocrystalline Mixtures of Boron Subphthalocyanine Chloride and C60. Adv. 
Func. Mat., 2011.  http://dx.doi.org/10.1002/adfm.201101948 (Cross referenced under IRG-4) 

 
Publications resulting from IRG-2 research, but do not acknowledge the MRSEC award  

Yagodkin, E.; McGarry, K.; Douglas, C.J. Preparation of 6,11-Dihydroxy-5,12-Tetracenedione. 
Org. Prep. Proc. Int., 2011, 43, 360-363. http://dx.doi.org/10.1080/00304948.2011.594006 
Lee, M.; Williams, J.R.; Zhang, S.; Frisbie, C.D.; Goldhaber-Gordon, D. Electrolyte Gate-
Controlled Kondo Effect in SrTiO3. Phys. Rev. Lett., 2011. http://arxiv.org/abs/1108.0139 
Stevens, D.M.; Speros, J.C.; Hillmyer, M.A.; Frisbie, C.D. Relationship Between Diode 
Saturation Current and Open Circuit Voltage in Poly(3-alkylthiophene) Solar Cells as a 
Function of Device Architecture, Processing Conditions, and Alkyl Side Chain Length. J. Phys. 
Chem. C. 2011, 115, 20806–20816. http://dx.doi.org/10.1021/jp2070612 (Cross referenced 
under IRG-1) 
Chan, W.-L.; Tritsch, J.; Dolocan, A.; Ligges, M.; Miaja-Avila, L.; Zhu, X.-Y. Momentum 
Resolved Quantum Interference in Optically Excited Surface States. J. Chem. Phys., 2011, 135, 
031101. http://dx.doi.org/10.1063/1.3615541 

http://dx.doi.org/10.1021/cm1023426
http://dx.doi.org/10.1021/ja2034574
http://dx.doi.org/10.1063/1.3635385
http://dx.doi.org/10.1002/adfm.201001928
http://dx.doi.org/10.1021/nl2001692
http://dx.doi.org/10.1002/adfm.201101948
http://dx.doi.org/10.1080/00304948.2011.594006
http://arxiv.org/abs/1108.0139
http://dx.doi.org/10.1021/jp2070612
http://dx.doi.org/10.1063/1.3615541
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IRG-3 MAGNETIC HETEROSTRUCTURES 
 

IRG-3 Publications resulting from PRIMARY MRSEC Support 
Hsu, H.; † Blaha, P.; Cococcioni, M.; Wentzcovitch, R. M. Spin-State Crossover and Hyperfine 
Interactions of Ferric Iron in MgSiO3 Perovskite. Phys. Rev. Lett., 2011, 106, 118501. 
http://dx.doi.org/ 10.1103/PhysRevLett.106.118501 
Hu, Q.O.; Garlid, E.S.; Crowell, P.A.; Palmstrøm, C.J.  Spin Accumulation Near Fe/GaAs 
Interfaces:  The Role of Semiconductor Band Structure. Phys. Rev. B, 2011, 84, 085306.  
http://dx.doi.org/10.1103/PhysRevB.84.085306 
Zhang, Y.; Zhao, Y; Lyle, A.; Crowell, P.A.; Wang, J.P. Spin Torque Oscillation Modes of a 
Dual Magnetic Tunneling Junction. J. Appl. Phys., 2011, 109, 07D307.  
http://dx.doi.org/10.1063/1.3536538 
Baruth, A.G.; Rodwogin, M.D.; Shankar, A.*; Hillmyer, M.A.; Leighton, C. Non Lift-Off Block 
Copolymer Lithography of 25 nm Magnetic Nanodot Arrays. ACS Applied Materials and 
Interfaces, 2011, 3, 3472-3481. (*University of Minnesota) (Cross referenced under IRG-1) 
http://dx.doi.org/10.1021/am200693x 
Sharma, M.; Aaarbogh, H.*; Thiele, J.-U.; Maat, S.; Fullerton, E.E.; Leighton, C. 
Magnetotransport Properties of Epitaxial MgO(001)/FeRh Films Across the Antiferromagnet to 
Ferromagnet Transition. J. Appl. Phys. 2011, 109, 083913. (*University of Minnesota) 
http://dx.doi.org/10.1063/1.3573503 
Hernandez, S.; Tan L.; Stadler, B.J.H; Victora, R.H. Micromagnetic Calculation of Spin 
Transfer Torque in Co/Cu Multilayer Nanowires. J. Appl. Phys., 2011, 109, 07C916. 
http://dx.doi.org/10.1063/1.3562924 
Lyle, A.P.; Harms, J.; Klein, T.; Lentsch, A.; *Martens, D.; *Klemm, A; Wang, J.-P. Spin 
Torque Transfer Programming Dipole Coupled Nanomagnet Arrays. Appl. Phys. Lett., 2012, 
100, 012402. http://dx.doi.org/10.1063/1.3673618 (*Martens, D.; MRSEC REU Participant, 
2011, University of Connecticut; *Klemm, A.: U of Wisconsin, NSF NNIN REU Summer 
student, 2010) 
Lyle, A.P.; Harms, J.; Klein, T.; Lentsch, A.; Klemm, A.*; Martens, D.*; Wang, J.-P. 
Integration of Spintronic Interface for Nanomagnetic Arrays. AIP Advances, 2011, 1, 042177. 
http://dx.doi.org/10.1063/1.3672177 (*Martens, D.; MRSEC REU Participant, 2011, University 
of Connecticut; *Klemm, A.: NSF NNIN REU Summer student, 2010) 
Lyle, A.P.; Klemm, A.*; Harms, J.; Zhang, Y.; Zhao, H.; Wang, J.-P. Probing Dipole Coupled 
Nanomagnets Using Magnetoresistance Read. Appl. Phys. Lett., 2011, 98, 092502. 
http://dx.doi.org/10.1063/1.3558915 (*Klemm, A: NNIN REU Participant, 2010) 
Lyle, A.; Patil, S.; Harms, J.; Glass, B.*; Yao, X.; Lilja, D.; Wang, J.-P. Magnetic Tunnel 
Junction Logic Architecture for Realization of Simultaneous Computation and Communication. 
IEEE Transactions on Magnetics, 2011, 47, 2970. 
http://dx.doi.org/10.1109/TMAG.2011.2158527 (*University of Minnesota)   
Zhang, Y.; Zhao, H.; Lyle, A.P.; Wang, J.-P. Power Enhancement of Angular Polarizer Spin 
Torque Oscillator in Magnetic Tunnel Junction. J. Appl. Phys., 2011, 109, 07C714. 
http://dx.doi.org/10.1063/1.3554260 

http://dx.doi.org/ 10.1103/PhysRevLett.106.118501
http://dx.doi.org/10.1103/PhysRevB.84.085306
http://dx.doi.org/10.1063/1.3536538
http://dx.doi.org/10.1021/am200693x
http://dx.doi.org/10.1063/1.3573503
http://dx.doi.org/10.1063/1.3562924
http://dx.doi.org/10.1063/1.3673618
http://dx.doi.org/10.1063/1.3672177
http://dx.doi.org/10.1063/1.3558915
http://dx.doi.org/10.1109/TMAG.2011.2158527
http://dx.doi.org/10.1063/1.3554260
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Hsu, H.; Wentzcovitch, R. M.; Umemoto, K.; Cococcioni, M. The Hubbard U Correction for 
Iron-Bearing Minerals: A Discussion Based on (Mg,Fe)SiO3 Perovskite. Phys. Earth & Planet 
Int., 2011, 185, 13. http://dx.doi.org/ 10.1016/j.pepi.2010.12.001 
 

IRG-3 Publications resulting from PARTIAL MRSEC Support 
Chen,  Z.*; Dahlberg, E.D. Deformation of Water by a Magnetic Field. The Physics Teacher 
2011, 49, 144-6. http://dx.doi.org/10.1119/1.3555497 (*University of Minnesota, Undergraduate 
Research Opportunity Program) 
†Belova, L.; Dahlberg, E.D.; Riazanova, A.; †Mulders, J.J.L.; Christopherson, C.; Eckert, J. 
Rapid Electron Beam Assisted Patterning of Cobalt at Elevated Temperatures Via Seeded 
Growth. Nanotechnology, 2011, 22, 145305. http://dx.doi.org/10.1088/0957-4484/22/14/145305 
Cheng, A.-J.; Manno, M.; Khare, A.; Leighton, C.; Campbell, S.A.; Aydil, E.S. Imaging and 
Phase Identification of Cu2ZnSnS4 Thin Films Using Confocal Raman Spectroscopy. J. Vac. Sci. 
Technol., 2011, A 29, 051203. http://dx.doi.org/10.1116/1.3625249 (Cross referenced under 
IRG-4) 
Liao, K.K.-H.; Mittal, A.; Bose, S.; Leighton, C.; Mkhoyan, K.A.; Macosko, C.W. Aqueous 
Only Route to Graphene from Graphite Oxide. ACS Nano, 2011, 5, 1253. 
http://dx.doi.org/10.1021/nn1028967 (Cross referenced under IRG-1, IRG-4) 
Rahman, M.T.; Wang, H.; Wang, J.-P. Exploration of the Direct Use of Anodized Alumina as a 
Mold for Nanoimprint Lithography to Fabricate Magnetic Nanostructure over Large Area. 
Journal of Nanotechnology, 2011, 961630. http://dx.doi.org/10.1155/2011/961630   
Rahman, M.T.; Lyle, A.P.; Hu, G.; Gallagher, W.J.; Wang, J.-P.  High Temperature Annealing 
Stability of Magnetic Properties in MgO-based Perpendicular Magnetic Tunnel Junction Stacks 
with CoFeB Polarizing Layer. J. Appl. Phys., 2011, 109, 07C709. 
http://dx.doi.org/10.1063/1.3549605  
Ji, N.; Osofsky, V.; Lauter, V.;  Allard, L.F.; Ambaye, H.; Lara-Curzio, E.;  Li, X.;  Jensen, K.; 
Wang, J.-P.   Perpendicular Magnetic Anisotropy and High Spin Polarization Ratio in Epitaxial 
Fe-N Thin Films. Phys. Rev. B, 2011,  84, 245310.  
http://dx.doi.org/10.1103/PhysRevB.84.245310 
Wang, H.; Rahman, M.T.; Zhao, H.; †Isowaki, Y.; †Kamata, Y.; †Kikitsu, A.; Wang, J.-P. 
Fabrication of FePt Type Exchange Coupled Composite Bit Patterned Media by Block 
Copolymer Lithography. J. Appl. Phys., 2011, 109, 07B754. http://dx.doi.org/10.1063/1.3562453 
(Isowaki, Y.; Kamata, Y.; Kikitsu, A, International collaborators from Toshiba Central Research 
Lab) 
Zhao, H.; Lyle, A.P.; Zhang, Y.; Amiri, P.K.; Rowlands, G.; Zeng, Z.; Katine, J.; Jiang, H.; 
Galatsis, K.; Wang, K.L.; Krivorotov, I.N.; Wang, J.-P.  Low Writing Energy and Sub Nano-
Second Spin Torque Transfer Switching of in-plane Magnetic Tunnel Junction for STT-RAM. J. 
Appl. Phys., 2011, 109, 07C720. http://dx.doi.org/10.1063/1.3556784 
 
 
 

http://dx.doi.org/ 10.1016/j.pepi.2010.12.001
http://dx.doi.org/10.1119/1.3555497
http://dx.doi.org/10.1088/0957-4484/22/14/145305
http://dx.doi.org/10.1116/1.3625249
http://dx.doi.org/10.1021/nn1028967
http://dx.doi.org/10.1155/2011/961630
http://dx.doi.org/10.1063/1.3549605
http://dx.doi.org/10.1103/PhysRevB.84.245310
http://dx.doi.org/10.1063/1.3562453
http://dx.doi.org/10.1063/1.3556784
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Zhao, H.; *Glass, B.; Amiri, P.K.; Lyle, A.P.; Zhang, Y.; Chen, Y-J.; Rowlands, G.; Upadhyaya, 
P.; Zeng, Z.; Katine, J.; Langer, J.; Galatsis, K.; Jiang, H.; Wang, K.L.; Krivorotov, I.N.; Wang, 
J.-P. Sub-200 ps Spin Transfer Torque Switching in In-Plane Magnetic Tunnel Junctions with  
Interface Perpendicular Anisotropy. J. Phys. D: Appl. Phys., 2012, 45, 025001. 
http://dx.doi.org/10.1088/0022-3727/45/2/025001 (*Glass, B. is undergraduate at Physics 
Department, University of Minnesota) 
 

Publications resulting from IRG-3 research, but do not acknowledge the MRSEC award  
†Carmona-Rodriquez, J.;  †Lozada-Morales, R.; †del Angel-Vicente, P.; †Jimenez-Sandoval, O.; 
†Lopez-Calzada, G.; Dahlberg, E.D.; †Jimenez-Sandoval, S. Properties of Cux(CdTe)yOz Thin 
Films: Composition-Dependent Control of Band Gap and Charge Transport. J. Mater. Chem., 
2011, 21, 13001-13008. http://dx.doi.org/10.1039/C1JM11734C 
Sung, S-Y.; Sharma, A.; Block, A.; Keuhn, K.*; Stadler, B.J.H. Magneto-Optical Garnet 
Waveguides on Semiconductor Platforms: Magnetics, Mechanics, and Photonics. Journal of 
Applied Physics, 2011, 109, 07B738. http://dx.doi.org/10.1063/1.3556781 (*MRSEC REU 
Participant, 2010, University of Wisconsin) 
Reddy, S.M; Park, J.J.; Na, S-M.; Maqableh, M.M.; Flatau, A.B.; Stadler, B.J.H. 
Electrochemical Synthesis of Magnetostrictive Fe-Ga/Cu Multilayered Nanowire Arrays with 
Tailored Magnetic Response. Advanced Functional Materials, 2011, 21, 4677. 
http://dx.doi.org/10.1002/adfm.201101390 
Rowlands, G.E.;  Rahman, T.; Katine, J.A.; Langer, J.; Lyle, A.; Zhao, H.; Alzate, J.G.;  
Kovalev, A.A.; Tserkovnyak, Y.;  Zeng, Z.M.;  Jiang, H.W.; Galatsis, K.;  Huai, Y.M.; Amiri, 
P.K.; Wang, K.L.; Krivorotov, I.N., Wang, J.P. Deep Subnanosecond Spin Torque Switching in 
Magnetic Tunnel Junctions with Combined In-Plane and Perpendicular Polarizers. Appl. Phys. 
Lett., 2011, 11, 102509. http://dx.doi.org/10.1063/1.3565162    
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

http://dx.doi.org/10.1109/TMAG.2011.2158527
http://dx.doi.org/10.1039/C1JM11734C
http://link.aip.org/link/doi/10.1063/1.3556781
http://dx.doi.org/10.1002/adfm.201101390
http://dx.doi.org/10.1063/1.3565162
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IRG-4 NANOPARTICLE-BASED MATERIALS 
 

IRG-4 Publications resulting from PRIMARY MRSEC Support 
Liu, B.; Khare A.; Aydil, E.S. TiO2-B/Anatase Core-Shell Heterojunction Nanowires for 
Photocatalysis. ACS Appl. Mater. Interfaces, 2011, 3, 4444-4450. 
http://dx.doi.org/10.1021/am201123u 
Liu, B.; Aydil, E.S. Anatase TiO2 Films with Reactive {001} Facets on Transparent Conductive 
Substrate. Chem. Commun., 2011, 47, 9507-9509. http://dx.doi.org/10.1039/c1cc12365c 
Liu, B.; Aydil, E.S. Layered Mesoporous Nanostructures for Enhanced Light Harvesting in Dye-
Sensitized Solar Cells. Journal of Renewable and Sustainable Energy, 2011, 3, 043106. 
http://dx.doi.org/10.1063/1.3615641 

Jeong, S.H.; Song, S.H.; Nagaich, K.; Campbell, S.A.; Aydil, E.S.  An Analysis of Temperature 
Dependent Current–Voltage Characteristics of Cu2O–ZnO Heterojunction Solar Cells. Thin 
Solid Films, 2011, 519, 6613-6619. http://dx.doi.org/10.1016/j.tsf.2011.04.241 
Gresback, R.; Hue, R.; Gladfelter, W.L.; Kortshagen, U.R. Combined Plasma Gas-Phase 
Synthesis and Colloidal Processing of InP/ZnS Core/Shell Nanocrystals. Nano. Lett., 2011, 6, 
68. http://dx.doi.org/10.1186/1556-276x-6-68 
Anthony, R.J.; Rowe, D.J.; †Stein*, M.; Yang, J.; Kortshagen, U.R. Routes to Achieving High 
Quantum Yield Luminescence from Gas-Phase-Produced Silicon Nanocrystals. Adv. Func. Mat., 
2011, 21(21), 4042-4046. http://dx.doi.org/10.1002/adfm.201100784 (* University of Duisburg-
Essen, MRSEC.) 
Holman, Z.C.; Kortshagen, U.R. Plasma Production of Nanodevice-Grade Semiconductor 
Nanocrystals. J. Phys. D-App. Phys., 2011, 44(17), 174009. http://dx.doi.org/10.1088/0022-
3727/44/17/174009 
†Pereira, R.N.; Rowe, D.J.; Anthony, R.J.; Kortshagen, U. Oxidation of Freestanding Silicon 
Nanocrystals Probed with Electron Spin Resonance of Interfacial Dangling Bonds. Phys. Rev. B, 
2011, 83(15), 155327. http://dx.doi.org/10.1103/Physrevb.83.155327 
Gunawan, A.A.; Mkhoyan, K.A.; Wills, A.W.; Thomas, M.G.; Norris, D.J. Imaging 
“Invisible” Dopant Atoms in Semiconductor Nanocrystals. Nano. Lett., 2011, 11, 5553-5557. 
http://dx.doi.org/10.1021/nl2034688 
Kang, M.S.; Sahu, A.; Norris, D.J.; Frisbie, C.D.  Size- and Temperature-Dependent Charge 
Transport in PbSe Nanocrystal Thin Films. Nano Lett., 2011, 11, 3887-3892. 
http://dx.doi.org/10.1021/nl2020153 (Cross referenced under IRG-2) 
Khare, A.; Wills, A.W.; Ammerman, L.M. *; Norris D.J.; Aydil E.S. Size Control and Quantum 
Confinement in Cu2ZnSnS4 Nanocrystals. Chem. Commun. 2011, 47, 11721-11723. 
http://dx.doi.org/10.1039/c1cc14687d 
 

IRG-4 Publications resulting from PARTIAL MRSEC Support 
Cheng, A.-J.; Manno, M.; Khare A.; Leighton, C.; Campbell S.; Aydil, E.S. Imaging and Phase 
Identification of Cu2ZnSnS4 Thin Films Using Confocal Raman Spectroscopy. J. Vac. Sci. 
Technol. A, 2011, 29, 051203. 
http://avspublications.org/jvsta/resource/1/jvtad6/v29/i5/p051203_s1 (Cross referenced under 
IRG-3) 

http://dx.doi.org/10.1021/am201123u
http://dx.doi.org/10.1039/c1cc12365c
http://dx.doi.org/10.1063/1.3615641
http://dx.doi.org/10.1016/j.tsf.2011.04.241
http://dx.doi.org/10.1186/1556-276x-6-68
http://dx.doi.org/10.1002/adfm.201100784
http://dx.doi.org/10.1088/0022-3727/44/17/174009
http://dx.doi.org/10.1088/0022-3727/44/17/174009
http://dx.doi.org/10.1103/Physrevb.83.155327
http://dx.doi.org/10.1021/nl2034688
http://dx.doi.org/10.1021/nl2020153
http://dx.doi.org/10.1039/c1cc14687d
http://avspublications.org/jvsta/resource/1/jvtad6/v29/i5/p051203_s1


UMN MRSEC Y2011-2012 Annual Report 
www.mrsec.umn.edu 

 100 

Mittal, A.; Zhang, D.-B.; Teresi, C.*; Dumitrica, T.; Mkhoyan, K.A. Routes to Identification of 
Intrinsic Twist in Helical MoS2 Nanotubes by Electron Diffraction and Annular Dark-Field 
Scanning Transmission Electron Microscopy Imaging. Phys. Rev. B, 2011, 84, 153401. 
http://dx.doi.org/10.1103/PhysRevB.84.153401 
Cheng, K.Y.; Anthony, R.; Kortshagen, U.R.; Holmes, R.J. High-Efficiency Silicon 
Nanocrystal Light-Emitting Devices. Nano. Lett., 2011, 11(5), 1952-1956. 
http://dx.doi.org/10.1021/Nl2001692 (Cross referenced under IRG-2) 
Holman, Z.C.; Kortshagen, U.R., Nanocrystal Inks Without Ligands: Stable Colloids of Bare 
Germanium Nanocrystals. Nano. Lett., 2011, 11(5), 2133-2136.   
http://dx.doi.org/10.1021/Nl200774y 
Holman, Z.C.; Kortshagen, U.R. Quantum Confinement in Germanium Nanocrystal Thin Film. 
Phys. Status Solidi-R, 2011, 5(3), 110-112. http://dx.doi.org/10.1002/pssr.201105031 
Liao, K.K.-H.; Mittal, A.; Bose, S.; Leighton, C.; Mkhoyan, K.A.; Macosko, C.W. Aqueous 
Only Route to Graphene from Graphite Oxide. ACS Nano, 2011, 5, 1253. 
http://dx.doi.org/10.1021/nn1028967 (Cross referenced under IRG-1, IRG-3) 
Mittal, A.; Mkhoyan, K.A. Limits in Detecting an Individual Dopant Atom Embedded in a 
Crystal. Ultramicroscopy, 2011, 11, 1101-1110. http://dx.doi.org/10.1016/j.ultramic.2011.03.002 
Tosun, B.S.; Feist, R.K.; Gunawan, A.; Mkhoyan, K.A.; Campbell S.A.; Aydil, E.S. Sputter 
Deposition of Semicrystalline Tin Dioxide Films. Thin Solid Films, 2011. 
http://dx.doi.org/10.1016/j.tsf.2011.10.169 
Ugurlu, O.; Haus, J.*; Gunawan, A.A.; Thomas, M.G.; Maheshwari, S.; Tsapatsis, M.; 
Mkhoyan, K.A. Radiolysis to Knock-On Damage Transition in Zeolites Under Electron Beam 
Irradiation. Phys. Rev. B, 2011, 83, 113408. http://dx.doi.org/10.1103/PhysRevB.83.113408 
 

Publications resulting from IRG-4 research, but do not acknowledge the MRSEC award  
Chen, T.; Skinner, B.; Shklovskii, B.I.  Cooperative Charging in a Nanocrystal Assembly Gated 
By Ionic Liquid. Phys. Rev. B, 2011, 84, 245304. http://dx.doi.org/10.1103/PhysRevB.84.245304 
Skinner, B.; Fogler, M.M.; Shklovskii, B.I.  A Model of Large Volumetric Capacitance in 
Graphene SupercapacitorsBbased on Ion Clustering.  Phys. Rev. B,  2011, 84, 235133. 
http://dx.doi.org/ 10.1103/PhysRevB.84.235133 
 

 
 
 
 
 
 
 

 
 

http://dx.doi.org/10.1103/PhysRevB.84.153401
http://dx.doi.org/10.1021/Nl2001692
http://dx.doi.org/10.1021/Nl200774y
http://dx.doi.org/10.1002/pssr.201105031
http://dx.doi.org/10.1021/nn1028967
http://dx.doi.org/10.1016/j.ultramic.2011.03.002
http://dx.doi.org/10.1016/j.tsf.2011.10.169
http://dx.doi.org/10.1103/PhysRevB.83.113408
http://dx.doi.org/10.1103/PhysRevB.84.245304
http://dx.doi.org/ 10.1103/PhysRevB.84.235133
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MRSEC SEED 
 

Seed Publications resulting from PRIMARY MRSEC Support 
Anglin, T.C.; Sohrabpour, Z.; Massari, A.M. Nonlinear Spectroscopic Markers of Structural 
Change during Charge Accumulation in Organic Field-Effect Transistors.  J. Phys. Chem. C, 
2011, 115, 20258-20266. http://dx.doi.org/10.1021/jp206523j  
Anglin, T.C.; Speros, J.C.; Massari, A.M.  Interfacial Ring Orientation in Polythiophene Field-
Effect Transistors on Functionalized Dielectrics.  J. Phys. Chem. C, 2011, 115, 16027-16036.  
http://dx.doi.org/10.1021/jp2035339  
O’Brien, D.B.; Anglin, T.C.; Massari, A.M. Surface Chemistry and Annealing-Driven 
Interfacial Changes in Organic Semiconducting Thin Films on Silica Surfaces.  Langmuir, 2011, 
27, 13940-13949.  http://dx.doi.org/10.1021/la202958a  
 

Seed Publications resulting from PARTIAL MRSEC Support 
 

Publications resulting from Seed research, but do not acknowledge the MRSEC award  
Hofmann, S.; Mayboroda, S.; †McIntosh, A. Second Order Elliptic Operators With Complex 
Bounded Measurable Coefficients in Lp Sobolev and Hardy Spaces. Les Annales  Scientifiques 
de l'Ecole Normale Superieure, 2011, 44(5). http://arxiv.org/abs/1002.0792 
 
 

 

http://dx.doi.org/10.1021/jp206523j
http://dx.doi.org/10.1021/jp2035339
http://dx.doi.org/10.1021/la202958a
http://arxiv.org/abs/1002.0792
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IRG-1 Publications resulting from the USE OF SHARED FACILITIES 
Kim, S.; Nealey, P.F.; Bates, F.S. Decoupling Bulk Thermodynamics and Wetting Characteristics of 
Block Copolymer Thin Films. Macro Letters, 2012, 1, 11-14. http://dx.doi.org/10.1021/mz2000169 
Zuo, F.; Alfonso, C.G.; Bates, F.S. Structure and Dynamics of Elastomeric Multiblock 
Terpolymers containing  Glassy, Rubbery and Semicrystalline Blocks.  Macromolecules, 2011, 
44, 8143-8153. http://dx.doi.org/10.1021/ma2016562 
Buss, F.S.†; Crawford, K.; Roberts, C.C.; Peters, K. †; Francis, L.F. Effect of Soluble Polymer 
Binder on Particle Distribution in a Drying Particulate Coating. J. Colloid and Interface Sci., 
2011, 359, 112-120. http://dx.doi.org/10.1016/j.jcis.2011.03.054 († Buss and Peters – Karlsruhe 
Institute of Technology) 

Brewer, D.D.; Shibuta, T.; Francis, L.; Kumar, S. ; Tsapatsis, M.  Coating Process Regimes in 
Particulate Film Production by Forced-Convection-Assisted Drag-Out. Langmuir, 2011, 27 
11660-11670.  http://dx.doi.org/10.1021/la202040x 
Varoon, K.; Zhang, X.; Elyassi, B.; Brewer, D.; Gettel, M.; Kumar, S.; Lee, J.A.; Maheshwari, 
S.; Mittal, A.; Sung, C.-Y.; Cococcioni, M.; Francis, L.F.; McCormick, A.V.; Mkhoyan A.; 
Tsapatsis, M.  Dispersible Exfoliated Zeolite Nanosheets and Their Application as a Selective 
Membrane. Science, 2011, 334, 72-75.  http://dx.doi.org/10.1126/science.1208891 
Crossland, E.J.W.; Cunha, P.; Steiner, U.; Hillmyer, M.A.; Ludwigs, S. In-Situ Electrochemical 
Monitoring of Selective Etching in Ordered Mesoporous Block-Copolymer Templates. ACS 
Appl. Mater. Interfaces, 2011, 3, 1375–1379. http://dx.doi.org/10.1021/am2000505 
Davis, E.M.; Theryo, G.; Hillmyer, M.A.; Cairncross, R.A.; Elabd, Y.A. Liquid Water 
Transport in Polylactide Homo and Graft Copolymers. ACS Appl. Mater. Interfaces, 2011, 3, 
3997–4006. http://dx.doi.org/10.1021/am2008618 
Gramlich, W.M.; Hillmyer, M.A. Catalytic Synthesis and Post Polymerization 
Functionalization of Conjugated Polyisoprene. Polym. Chem., 2011, 2, 2062–2067. 
http://dx.doi.org/10.1039/c1py00147g 
Kim, H.;  Kobayashi, S.; †AbdurRahim, M.A; Zhang, M.J.; †Khusainova, A.; Hillmyer, M.A.; 
†Abdala, A.A.; Macosko, C.W. Graphene/Polyethylene Nanocomposites: Effect of Polyethylene 
Functionalization and Blending Methods.  Polymer, 2011, 52, 1837-1846. 
http://dx.doi.org/10.1016/j.polymer.2011.02.017 
Lowe, J.R.; Martello, M.T.; Tolman, W.B.; Hillmyer, M.A. Functional Biorenewable Polyesters 
from Carvone-Derived Lactones. Polym. Chem., 2011, 2, 702–708. 
http://dx.doi.org/10.1039/c0py00283f 
Martello, M.T.; Hillmyer, M.A. Polylactide-Poly(6-methyl-ε-caprolactone)-Polylactide 
Thermoplastic Elastomers. Macromolecules 2011, 44, 8537–8545.  
http://dx.doi.org/10.1021/ma201063t 
Pitet, L.M.; Hillmyer, M.A. Carboxy-Telechelic Polyolefins by ROMP With Maleic Acid. 
Macromolecules, 2011, 44, 2378–2381. http://dx.doi.org/10.1021/ma102975r 
Robertson, M.L.; Paxton, J.; Hillmyer, M.A. Tough Blends of Polylactide and Castor Oil. ACS 
Appl. Mater. Interfaces, 2011, 3, 3042–3410. http://dx.doi.org/10.1021/am2006367 

http://dx.doi.10.1021/mz2000169
http://dx.doi.org/10.1021/ma2016562
http://dx.doi.org/10.1016/j.jcis.2011.03.054
http://dx.doi.org/10.1021/la202040x
http://dx.doi.org/10.1126/science.1208891
http://dx.doi.org/10.1021/am2000505
http://dx.doi.org/10.1021/am2008618
http://dx.doi.org/10.1039/c1py00147g
http://dx.doi.org/10.1016/j.polymer.2011.02.017
http://dx.doi.org/10.1039/c0py00283f
http://dx.doi.org/10.1021/ma201063t
http://dx.doi.org/10.1021/ma102975r
http://dx.doi.org/10.1021/am2006367


UMN MRSEC Y2011-2012 Annual Report 
www.mrsec.umn.edu 

 103 

Shin, J.; Martello, M.T.; Shrestha, M.; Wissinger, J.E.; Tolman, W.B.; Hillmyer, M.A.  
Pressure-Sensitive Adhesives from Renewable Triblock Copolymers. Macromolecules, 2011, 44, 
87–94. http://dx.doi.org/10.1021/ma102216d 
Vayer, M.; Nguyen, T.H.; Grosso, D.; Boissiere, C.; Hillmyer, M.A.; Sinturel, C. 
Characterization of Nanoporous Polystyrene Thin Films by Environmental Ellipsometric 
Porosimetry. Macromolecules, 2011, 44, 8892–8897. http://dx.doi.org/10.1021/ma201497z 
Yin, L.; Hillmyer, M.A. Disk-Like Micelles in Water from Polyethylene-Containing Diblock 
Copolymers. Macromolecules, 2011, 44, 3021–3028. http://dx.doi.org/10.1021/ma200242b 
Mok, M.M.; Liu, X.; Bai, Z.* (Chem REU); Lei, Y.; Lodge, T.P. Effect of Concentration on the 
Glass Transition and Viscoelastic Properties of Poly(methyl methacrylate)/Ionic Liquid 
Solutions. Macromolecules, 2011, 44, 1016-1025. http://dx.doi.org/10.1021/ma102503j 
†Durmus, A.; †Kasgoz, A.; Macosko, C.W.  Mechanical Properties of Linear Low-density 
Polyethylene (LLDPE)/clay Nanocomposites: Estimation of Aspect Ratio and Interfacial 
Strength by Composite Models (vol 47, pg 608, 2008).  J Macromolecular Sci Part B-Physics, 
2011, 50(3), 637-637.  http://dx.doi.org/10.1080/00222348.2011.543026 
†Giovanni, V.; †Suryasarathi, B.; †Jan, L.; †Vermant, J.; †Wübbenhorst, M.; †Abdala, A.A.; 
Macosko, C.W.; †Moldenaers, P.  Effect of Thermally Reduced Graphene Sheets on the Phase 
Behavior, Morphology, and Electrical Conductivity in Poly[(alpha-methyl styrene)-co-
(acrylonitrile)/Poly(methyl-methacrylate) Blends. ACS Appl. Mater. Interfaces, 2011, 3(8), 
3172-3180.  http://dx.doi.org/10.1021/am200669w 
Kobayashi, S.; Song, J.; Silvis, C.; Macosko, C.W.; Hillmyer, M.A. Amino-Functionalized 
Polyethylene for Enhancing the Adhesion Between Polyolefins and Polyurethanes. Ind. Eng. 
Chem. Res., 2011, 50, 3274–3279. http://dx.doi.org/10.1021/ie102005q 
Liao, K.-H.; Lin, Y.-S.; Macosko, C.W.; Haynes, C.L. Cytotoxicity of Graphene Oxide and 
Graphene in Human Erythrocytes and Skin Fibroblasts.  ACS Appl. Mater. Interfaces, 2011, 
3(7), 2607–2615.  http://dx.doi.org/10.1021/am200428v 
Owens, M.S. ; Vinjamur, M. ; Scriven, L.E; Macosko, C.W.  Misting of Newtonian Liquids in 
Forward Roll Coating.  Ind Eng Chem Res, 2011, 50(6), 3212-3219. 
http://dx.doi.org/10.1021/ie100747w 
Owens, M.S.; Vinjamur, M.; Scriven, L.E.; Macosko, C.W.  Misting of Non-Newtonian Liquids 
in Forward Roll Coating.  J Non-Newtonian Fluid Mech., 2011, 166(19-20), 1123-1128. 
http://dx.doi.org/10.1016/j.jnnfm.2011.06.008 
Qian, Y.; †Lindsay, C.I.; Macosko, C.W.; Stein, A.  Synthesis and Properties of Vermiculite-
Reinforced Polyurethane Nanocomposites. ACS Appl. Mater. Interfaces, 2011, 3(9), 3709-
3717.  http://dx.doi.org/10.1021/am2008954 
Qian, H.T.; Wohl, A.R.; Crow, J.T.; Macosko, C.W.; Hoye, T.R.  A Strategy for Control of 
"Random" Copolymerization of Lactide and Glycolide: Application to Synthesis of PEG-b-PLGA 
Block Polymers Having Narrow Dispersity.  Macromolecules, 2011, 44(18), 7132-7140.  
http://dx.doi.org/10.1021/ma201169z 
Song, J.; Ewoldt, R.H.; Hu, W.; Silvis, H.C.; Macosko, C.W.  Flow Accelerates Adhesion 
Between Functional Polyethylene and Polyurethane.  AIChE J., 2011, 57(12), 3496-3506. 
http://dx.doi.org/10.1002/aic.12551 

http://dx.doi.org/10.1021/ma102216d
http://dx.doi.org/10.1021/ma201497z
http://dx.doi.org/10.1021/ma200242b
http://dx.doi.org/10.1021/ma102503j
http://dx.doi.org/10.1080/00222348.2011.543026
http://dx.doi.org/10.1021/am200669w
http://dx.doi.org/10.1021/ie102005q
http://dx.doi.org/10.1021/am200428v
http://dx.doi.org/10.1021/ie100747w
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&colName=WOS&SID=3FIdjCLhaAeGAdeLk6O&field=AU&value=Vinjamur, M
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&colName=WOS&SID=3FIdjCLhaAeGAdeLk6O&field=AU&value=Scriven, LE
http://dx.doi.org/10.1016/j.jnnfm.2011.06.008
http://dx.doi.org/10.1021/am2008954
http://dx.doi.org/10.1021/ma201169z
http://dx.doi.org/10.1002/aic.12551
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Tan, S.; Abraham, T.; Ference, D.; Macosko, C.W.  Rigid Polyurethane Foams from a Soybean 
Oil-Based Polyol. Polymer, 2011, 52(13), 2840-2846.  
http://dx.doi.org/10.1016/j.polymer.2011.04.040 
 

IRG-2 Publications resulting from the USE OF SHARED FACILITIES 
Stevens, D.M.; Speros, J.C.; Hillmyer, M.A.; Frisbie, C.D. Relationship Between Diode 
Saturation Current and Open Circuit Voltage in Poly(3-alkylthiophene) Solar Cells as a 
Function of Device Architecture, Processing Conditions, and Alkyl Side Chain Length. J. Phys. 
Chem. C., 2011, 115, 20806-20816. http://dx.doi.org/10.1021/jp2070612 
 

IRG-3 Publications resulting from the USE OF SHARED FACILITIES 
Gazquez, J.; Luo, W.; Oxley, M.P.; Prange, M.; Torija, M.A.; Sharma, M.; Leighton, C.; 
Pantiledes, S.T.; Pennycook, S.J.; Varela, M. Atomic Resolution Imaging of Spin-State 
Superlattices in Nanopockets Within Cobaltite Thin Films. Nano. Lett., 2011, 11, 973. 
http://dx.doi.org/10.1021/nl1034896 
Sharma, M.; Gazquez, J.; Varela, M.; Schmitt, J.*; Leighton, C. Coercivity Enhancement Driven 
by Interfacial Magnetic Phase Separation in SrTiO3(001)/Nd0.5Sr0.5CoO3. Phys. Rev. B., 2011, 
84, 024417. http://link.aps.org/doi/10.1103/PhysRevB.84.024417 (*University of Minnesota) 
Sharma, M.; Gazquez, J.; Varela, M.; Schmitt, J.*; Leighton, C. Growth Temperature Control of 
the Epitaxy, Magnetism, and Transport in SrTiO3(001)/La1-xSrxCoO3 Thin Films. J. Vac. Sci. 
Technol. 2011, 29, 051511. http://dx.doi.org/10.1116/1.3622621 (*University of Minnesota) 
Torija, M.A.; Sharma, M.; Gazquez, J.; Varela, M.; He, C.; Schmitt, J.*; Borchers, J.A.; Laver, 
M.; El-Khatib, S.; Leighton, C. Chemically-Driven Nanoscopic Magnetic Phase Separation at 
the SrTiO3(001)/La1-xSrxCoO3 Interface. Adv. Mater. 2011, 23, 2711. 
http://dx.doi.org/10.1002/adma.201100417 (*University of Minnesota) 
Ji, N.; Allard, L.F.; Lara-Curzio, E.; Wang, J.P. N Site Ordering Effect on Partially Ordered 
Fe16N2. Appl. Phys. Lett., 2011, 98, 092506. http://dx.doi.org/10.1063/1.3560051  
Ji, N.; Wu, Y.; Wang, J.P. Epitaxial High Saturation Magnetization FeN Thin Films on Fe(001) 
Seeded GaAs(001) Single Crystal Wafer Using Facing Target Sputtering. J. Appl. Phys., 2011, 
109, 07B767.  http://dx.doi.org/10.1063/1.3565403  
Liu, X.; He, S.H.; Qiu, J.M.; Wang, J.P.  Nanocomposite Exchange-Spring Magnet Synthesized 
by Gas Phase Method: Form Isotropic to Anisotropic. Appl. Phys. Lett., 2011, 98, 222507. 
http://dx.doi.org/10.1063/1.3597225  
Srinivasan, B.; Li, Y.P.; Jing, Y.: Xing, C.; Slaton, J.; Wang, J.P. A Three-Layer Competition-
Based Giant Magnetoresistive Assay for Direct Quantification of Endoglin from Human Urine. 
Analytical Chemistry, 2011, 83, 2996. http://dx.doi.org/10.1021/ac2005229  
Zhao, H.; Wang, H.; Liu, X.;  Zhang, T.; Wang, J.P. Chemical Stability of Highly (0001) 
Textured Sm(CoCu)5 Thin Films With a Thin Ta Capping Layer. J. Appl. Phys., 2011, 109, 
07B715. http://dx.doi.org/10.1063/1.3548833   
 

http://dx.doi.org/10.1016/j.polymer.2011.04.040
http://dx.doi.org/10.1021/jp2070612
http://dx.doi.org/10.1021/nl1034896
http://link.aps.org/doi/10.1103/PhysRevB.84.024417
http://dx.doi.org/10.1116/1.3622621
http://dx.doi.org/10.1002/adma.201100417
http://dx.doi.org/10.1063/1.3560051
http://dx.doi.org/10.1063/1.3565403
http://dx.doi.org/10.1063/1.3597225
http://dx.doi.org/10.1021/ac2005229
http://dx.doi.org/10.1063/1.3548833
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IRG-4 Publications resulting from the USE OF SHARED FACILITIES 
Varoon, K.; Zhang, X.; Elyassi, B.; Brewer, D.D.; Gettel, M.; Kumar, S.; Lee, J.A.; Maheshwari, 
S.; Mittal, A.; Sung, C.-Y.; Cococcioni, M.; Francis, L.F.; McCormick, A.V.; Mkhoyan, K.A.; 
Tsapatsis, M. Dispersible Exfoliated Zeolite Nanosheets and Their Application as a Selective 
Membrane. Science, 2011, 334, 72-75. http://dx.doi.org/10.1126/science.1208891 
Behr, M.J.; Mkhoyan, K.A.; Aydil, E.S. Carbon Diffusion from Methane into Walls of Carbon 
Nanotube through Structurally and Compositionally Modified Iron Catalyst. Microsc. 
Microanal., 2011, 17, 582-586. http://dx.doi.org/10.1017/S143192761100028 
Im, H.; Lee, S.H.; Wittenberg, N.J.; Johnson, T.W.; Lindquist, N.C.; Nagpal, P.; Norris, D.J.; 
Oh, S.-H. Template-Stripped Smooth Ag Nanohole Arrays with Silica Shells for Surface 
Plasmon Resonance Biosensing. ACS Nano, 2011, 5, 6244-6253.  
http://dx.doi.org/10.1021/nn202013v (Cross referenced under Seed) 
Lindquist, N.C.; Johnson, T.W.; Norris, D.J.; Oh, S.-H. Monolithic Integration of Continuously 
Tunable Plasmonic Nanostructures. Nano Lett., 2011, 11, 3526-3530.  
http://dx.doi.org/10.1021/nl2005737 (Cross referenced under Seed) 
Nagpal, P.; Josephson, D.P.; Denny, N.R.; DeWilde, J.; Norris, D.J.; Stein, A.  Fabrication of 
Carbon/Refractory Metal Nanocomposites as Thermally Stable Metallic Photonic Crystals. J. 
Mater. Chem., 2011, 21, 10836-10843.  http://dx.doi.org/10.1039/C1JM10997A 
Sahu, A.; Qi, L.; Kang, M.S.; Deng, D.*; Norris, D.J.  Facile Synthesis of Silver Chalcogenide 
(Ag2E, E=Se, S, and Te) Semiconductor Nanocrystals. J. Am. Chem. Soc., 2011, 133, 6509-
6512.  http://dx.doi.org/10.1021/ja200012e 
Kumar, S.; Penn, R.L.; Tsapatsis, M. On the Nucleation and Crystallization of Silicalite-1 From 
a Dilute Clear Sol. Microporous and Mesoporous Materials, 2011, 144, 74-81. 
http://dx.doi.org/10.1016/j.micromeso.2011.02.029 
Lee, P.-S.; Zhang, X.; Stoeger, J.A.; Malek, A.; Fan, W.; Kumar, S.; Yoo, W.C.; Al Hashimi, S.; 
Penn, R.L.; Stein, A.; Tsapatsis, M. Sub-40 nm Zeolite Suspensions via Disassembly of Three-
Dimensionally Ordered Mesoporous-Imprinted Silicalite-1. Journal of the American Chemical 
Society, 2011, 133, 493-502. http://dx.doi.org/10.1021/ja107942n 
Myers, J.C.; Penn, R.L. Tracking Surface Evolution Using Ligand-Assisted Dissolution of 
Cobalt Oxyhydroxide. Langmuir, 2011, 27, 158-165. http://dx/doi.org/10.1021/la103453y 
Myers, J.C.; Penn, R.L. Controlling Heterogenite Particle Morphology and Microstructure by 
Varying Synthetic Conditions. Materials Research Bulletin, 2011, 46, 649-657. 
http://dx.doi.org/10.1016/j.materresbull.2011.02.003 
Zhang, H.; Bayne, M.; Fernando, S.; Legg, B.; Zhu, M.; Penn, R.L.; Banfield, J.F. Size-
Dependent Bandgap of Nanogoethite. J. Phys. Chem. C, 2011, 115, 17704-17710. 
http://dx.doi.org/10.1021/jp205192a 

 
Seed Publications resulting from the USE OF SHARED FACILITIES 

Im, H.; Lee, S.H.; Wittenberg, N.J.; Johnson, T.W.; Lindquist, N.C.; Nagpal, P.; Norris, D.J.; 
Oh, S.-H.  Template-Stripped Smooth Ag Nanohole Arrays with Silica Shells for Surface 
Plasmon Resonance Biosensing. ACS Nano, 2011, 5, 6244-6253. 
http://dx.doi.org/10.1021/nn202013v (Cross referenced under IRG-4) 

http://dx.doi.org/10.1126/science.1208891
http://dx.doi.org/10.1017/S143192761100028
http://dx.doi.org/10.1021/nn202013v
http://dx.doi.org/10.1021/nl2005737
http://dx.doi.org/10.1039/C1JM10997A
http://dx.doi.org/10.1021/ja200012e
http://dx.doi.org/10.1016/j.micromeso.2011.02.029
http://dx.doi.org/10.1021/ja107942n
http://dx/doi.org/10.1021/la103453y
http://dx.doi.org/10.1016/j.materresbull.2011.02.003
http://dx.doi.org/10.1021/jp205192a
http://dx.doi.org/10.1021/nn202013v
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Lindquist, N.C.; Johnson, T.W.; Norris, D.J.; Oh, S.H.  Monolithic Integration of Continuously 
Tunable Plasmonic Nanostructures. Nano Letters, 2011, 11, 3526-3530. 
http://dx.doi.org/10.1021/nl2005737 (Cross referenced under IRG-4) 
Smolensky, E.D.; Neary, M.C.*; Zhou, Y.*; Berquo, T.S.; Pierre, V.C. Fe3O4@organic@Au: 
High Saturation Magnetization Core-Shell Nanocomposites as Magnetoplasmonic MRI Contrast 
Agents. Chem. Commun., 2011, 47, 2149-2151. http://dx.doi.org/10.1039/C0CC03746J 
Smolensky, E.D.; Park, H.-Y.E.*; Berquo, T.S.; Pierre, V.C. Surface Functionalization of Iron 
Oxide Nanoparticles for MRI Applications: Effect of Anchoring and Ligand Exchange Protocol. 
Contrast Agents Mol. Imaging, 2011, 6, 189-199. http://dx.doi.org/10.1002/cmmi.417 
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MRSEC-SUPPORTED PATENTS 
 
Trifkovic, M.; Hedegaard, A.; Macosko, C.W. Porous Polymer Films. Provisional U.S. 
Application Filed; 2012. (IRG-1) 
Holmes, R.J.; Erickson, N.C. Organic Light-Emitting Devices Having Graded Emissive 
Regions. United States Patent Application; Filed June 1, 2011. (IRG-2) 
Victora, R.H.; Chen, X. Exchange-Assisted Spin Transfer Torque Switching. United States 
Patent Application; Filed August 13, 2009. (IRG-3) 
Kortshagen, U.; Bapat, A.; Mangolini, L.; Thimsen, E.; Jurberg, D. Process and Apparatus for 
Forming Nanoparticles Using Radiofrequency Plasmas. United States Patent 7,446,335 B2; 
Issued Nov. 8, 2008. (IRG-4) 
Kortshagen, U.; Bapat, A.; Mangolini, L.; Thimsen, E.; Jurberg, D. Process and Apparatus for 
Forming Nanoparticles Using Radiofrequency Plasmas. United States Patent 8,016,944 B2; 
Issued Sept. 13, 2011. (IRG-4) 
Khare, A.; Wills, A.; Norris, D.J.; Aydil. E.S. Copper Chalcogenides and Methods of Making 
and Using the Same. PCT (Worldwide) Patent Application; January 15, 2012. (IRG-4) 
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