
In-situ environment shines light and neutrons on structure–function evolution of polymers
Researchers developed a sample environment where neutron and optical probes worked in concert to track molecular dynamics in 
solutiona and in thin filmsb. They used their new capability—in situ multimodal interrogation of structures and functions—to make 
discoveries likely to improve photovoltaic materials, including assembling a polymer into functional structures in aqueous solution using 
a detergent-like molecule as a template and improving a solid’s performance via an additive.
Once placed in the test chamber, a sample can be transported to different instruments for measurements. The chamber has a 
transparent face to allow entry of laser beams to probe materials. Probing modes include neutrons, X-rays, photons, electrical charge, 
magnetic spin, and calculations aided by high-performance computing; they can operate simultaneously to characterize matter under a 
broad range of conditions. The chamber can track molecules under changing temperature, pressure, humidity, light, solvent 
composition, etc. It extends the probing of materials from typical environments under resting conditions to operating environments that 
allow scientists to assess how working materials change over time and explore ways to improve their performance.

References
1. “Controlling Molecular Ordering in Solution-State Conjugated Polymers” 
Jiahua Zhu,1 Youngkyu Han,2 Rajeev Kumar,1,3 Youjun He,1 Kunlun Hong,1 Peter Bonnesen,1 Bobby Sumpter,1,3 Sean Smith,4 Greg Smith,2

Ilia Ivanov,1 Changwoo Do.2
1 Center for Nanophase Materials Sciences, ORNL; 2 Biology and Soft Matter Division, ORNL; 3 Computer Science and Mathematics 
Division, ORNL; 4 Integrated Materials Design Centre, School of Chemical Engineering, UNSW Australia
Nanoscale 7, 15134 (2015). DOI: 10.1039/c5nr02037a
Acknowledgement of Support
This work was supported by the Laboratory Directed Research and Development program at Oak Ridge National Laboratory. Use of the
Advanced Photon Source, an Office of Science User Facility operated for the U.S. Department of Energy (DOE) Office of Science by
Argonne National Laboratory, was supported by the U.S. DOE under Contract no. DE-AC02-06CH11357. Part of the research conducted at 
ORNL’s Spallation Neutron Source was sponsored by the Scientific User Facilities Division, Office of Basic Energy Sciences, US 
Department of Energy.

2. “Peculiarity of Two Thermodynamically-Stable Morphologies and Their Impact on the Efficiency of Small Molecule Bulk 
Heterojunction Solar Cells”

Nuradhika Herath,1 Sanjib Das,2 Jong Keum,3 Jiahua Zhu,3 Rajeev Kumar,3,5 Ilia Ivanov,3 Bobby Sumpter,3,5 James Browning,4 Kai Xiao,3

Gong Gu,2 Pooran Joshi,6 Sean Smith,7 Valeria Lauter1
1 Quantum Condensed Matter Division, ORNL; 2 Department of Electrical Engineering and Computer Science, University of Tennessee, 
Knoxville; 3 Center for Nanophase Materials Sciences, ORNL; 4 Chemical and Engineering Materials Division, ORNL; 5 Computer Science 
and Mathematics Division, ORNL; 6 Materials Science and Technology Division, ORNL; 7 School of Chemical Engineering, UNSW Australia
Scientific Reports 5, 13407 (2015). DOI:10.1038/srep13407
Acknowledgement of Support
N.H., J.Z. P.J. acknowledge support of ORNL Laboratory Research and Development Program (LDRD) project. This research was 
conducted at the Center for Nanophase Materials Sciences and the Spallation Neutron Source, which are sponsored by the Scientific 
User Facilities Division, Office of Basic Energy Sciences, U.S. Department of Energy. N.H. thanks Artur Glavic, Haile Ambaye and Richard 
Goyette for a partial assistance during the NR measurements. This manuscript has been authored by UT-Battelle, LLC under Contract No. 
DE-AC05-00OR22725 with the U.S. Department of Energy. The Department of Energy will provide public access to these results of 
federally sponsored research in accordance with the DOE Public Access Plan (http://energy.gov/downloads/doe-public-access-plan).

1


