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 � Scientific Workshops
 � CNM Short Courses
 � Combined and Parallel APS and CNM Plenary 
Sessions

 � Poster Session
 � Banquet at the Garfield Park Conservatory
 � Large Scientific/Technical Exhibitor Venue

Student Poster Session Prizes

The 12th Arthur H. Compton Award

Excellence in Beamline Science

April 1  ......  Poster Abstracts Due

April 1  ......  Registration for Non-U.S. Citizens

April 24  ...  Early Registration Ends

April 27  ...  Housing Reservations
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Steve Smith (CNM)

Seungbum Hong (CNM)
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Advanced Photon Source
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.

Abstract	 First Author	 Title

BIOLOGY

A-1	 Becker	 SONICC Implementation at GM/CA-beamline 23IDB at the APS

A-2	 Martynowycz	 Cholesterol May Protect Mammalian Cells from Superwarfarins

CHEMISTRY

A-3	 Li	 Study of Pressure/Temperature Effects on Borate Cross-linked Hydraulic 
Fracturing Fluids by Small Angle X-ray Scattering

A-4	 Liu	 Exactly-doped Semiconductor Quantum Dots

A-5	 Moonshiram	 Time Resolved X-ray Absorption Spectroscopy of a Highly Stable Nickel 
Catalyst for Artificial Photosynthesis

A-6	 Platero-Prats	 In situ Pair Distribution Function Studies of Homogeneous Iridium Catalysts 
under Reaction Conditions

A-7	 Smirnova	 In situ XAS Study of Oxygen-evolving Ruthenium Complex under Water 
Oxidation Conditions

A-61	 Fang	 Pressure and Temperature Effects on the Antiferrodistortive Phase Transition 
and Phonon Softening in SrTiO3

CONDENSED MATTER PHYSICS

A-8	 Li	 Strong Lattice Correlation and the Hopping of Non‑equilibrium Hubbard 
Excitons in a Pseudospin‑1/2 Mott Insulator Sr2IrO4

A-9	 Wang	 Magnetic Exchange Interaction between Fe3+ and Ho3+ Ions in Hexagonal 
HoFeO3 Thin Films

ENERGY AND GEOLOGY

A-10	 Bolin	 Iron Sulfide Particle Size Effects in a Maya Vacuum Resid and an Illinois 
#6 Argonne Premium Coal

A-11	 Hou	 Hydration at Yttrium-stabilized Zirconia (110)-water Interface
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A-12	 Li	 Uranium Immobilization by Plant Roots in Acidic Wetlands: Microcosms and 
XAFS Study

A-13	 Qiu	 Structural Study of Surface Complexation of Pb(II) on a High-temperature 
Annealed Hematite (1‑102) Surface

A-14	 Showalter	 Sorption Mechanisms of Metals to Graphene Oxide

A-15	 Titi	 X-ray Micro-computed Tomography for the Durability Characterization 
of Aggregate

HIGH PRESSURE

A-16	 Hrubiak	 Technical Developments on High-pressure Melting of Metals Using Laser Pulse 
Heating and Synchrotron X‑ray Diffraction

A-17	 Kono	 X-ray Imaging for Studying Behavior of Liquids at High Pressures in 
Paris‑Edinburgh Press

A-18	 Lin	 Kinetics of the B1-B2 Phase Transition in KCl under Rapid Compression and 
Decompression

A-19	 Lin	 Study of Phase Transition Pathways, Metastable Phases, Melting and 
Crystallization Using Time-resolved X‑ray Diffraction and Dynamic 
(de)compression Techniques

A-20	 Park	 Integration of Micro-x-ray Diffraction and X-ray Absorption Spectroscopy for 
High-pressure Research Using Dimaond Anvil Cells with Beryllium Gaskets

A-21	 Prakapenka	 Combination of Laser Ultrasonics and Raman Spectroscopy in the Laser 
Heated Diamond Anvil Cell

A-22	 Smith	 Fast Compression/Decompression of Materials in Diamond Anvil Cells

A-23	 Xiao	 16ID-D: High Pressure Spectroscopy Beamline at HPCAT

A-24	 Yu	 A Paris-Edinburgh Cell for Liquid Silicate Structural Studies Using 
Monochromatic Diffraction and Multi-channel Collimator

INSTRUMENTATION

A-25	 Alkire	 Checking Intensity Corrections on a CCD Detector with a Fiber-optic Taper

A-26	 Bradford	 FASPAX: A Fast, Integrating Detector for the APS-upgrade

A-27	 Cummings	 Elemental Sensitivity near the Atomic Scale
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A-28	 Fischetti	 Minimizing Thermal Drift in a Dual Crystal Monochromator

A-29	 Macrander	 Spherically Bent Quartz Analyzer Characterization at 1-BM

A-30	 Navrotski	 Failure Modes of OFE and GlidCop® Copper Absorber Materials under X‑ray 
Induced High Heat Load Thermal Fatigue Conditions

A-31	 Shi	 Vibrations, Spot Size, and Flux Measurements at XSD Beamlines

A-32	 Saveliev	 Vortex® SDD X-ray Spectrometers with Improved Counting Rate Performance

A-33	 Shirato	 Low Temperature Synchrotron X-ray Scanning Tunneling Microscopy 
(LT‑SXSTM)

A-34	 Shu	 Mechanical Design of Multiple Fresnel Zone Plates Precision Alignment 
Apparatus for Hard X‑ray Focusing in Twenty‑nanometer Scale

A-35	 Stoupin	 Rocking Curve Imaging at 1-BM X-ray Optics Test Beamline

A-36	 Woods	 The APS Detector Pool

A-37	 Xu	 New Mini-beam Collimator Provides Lower Background

A-38	 Zohar	 Rapid in situ X-ray Position Stabilization via Extremum Seeking Feedback

MATERIALS SCIENCE

A-39	 Chen	 ALD-grown Pd Nanoparticles Supported on TiO2‑ and SrO‑ terminated SrTiO3 
Nanocuboids

A-40	 Croy	 Understanding the Complex Structure of Composite, Lithium‑ion 
Cathode Materials

A-41	 Nisbet	 Ferroelectric Domain Engineered Strain Investigated Using Diffuse Multiple 
Scattering

A-42	 Moffitt	 Probing the Role of Ga in Amorphous Conducting Oxides through Local 
Structure Studies

A-43	 Park	 High-energy X-ray Techniques for Studying Nuclear Energy Relevant Materials

A-44	 Sen	 In situ XAS Investigation of an Iron Oxide Battery Anode in Aqueous 
Electrolytes: Effect of Surface Modification on Rheology and Electrochemistry
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A-45	 Sun	 Micro CT Microscopy and Ultra Small-angle Neutron Scattering 
Characterization of Alkali‑Silica Reaction (ASR) Gel Development in Mortar 
Specimens with Recycled Glass Particles

A-46	 Weimer	 Atomic Layer Deposition of Doped Films Studied by in situ Synchrotron 
Techniques with a Mobile and Modular Reactor

A-47	 Zeng	 A Novel Phase in Li-Si System

NANOSCIENCE AND NANOTECHNOLOGY

A-48	 Burg	 Metrology of Positioning Systems at the Nanometer Level

A-49	 Joyce	 Enhancing Solar Cell Performance through the Use of Plasmon Generating 
Nanocomposite Materials

A-50	 Ulvestad	 Operando Investigation of the Hydriding Phase Transformation in Single 
Palladium Nanocubes

A-51	 Werellapatha	 X-ray Absorption Spectroscopy (XAS) Study of Sorption Mechanisms of Cd(II) 
to Hematite (α‑Fe2O3) Nano Particles with Varying Size and pH Environment

OTHER

A-52	 Blaiszik	 Globus Data Publication Services and Their Application at the Advanced 
Photon Source

A-53	 Cardoza	 Using Focused X-ray Pulses to Probe Microelectronic Devices for Single Event 
Effect Susceptibility

A-54	 Sharma	 Swift Parallel Scripting for Fast, Productive Beamline Data Analysis

POLYMERS

A-55	 Huang	 High Molecular Weight Insulating Polymers Can Improve the Performance of 
Molecular Solar Cells

A-56	 Iankovski	 Dynamics of Nanoparticles within Gum Arabic Solutions

TECHNIQUE

A-57	 March	 Tracking Molecular Dynamics from Picoseconds to Microseconds Using 
High‑fidelity, Laser‑pump, X‑ray–probe Techniques

A-58	 Prescher	 Dioptas and T-Rax: New Python-based Programs for On‑the‑fly 2D X‑ray 
Diffraction and Optical Spectroscopy Data Analysis
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A-59	 Rivers	 Pink Beam Tomography at 13-BM-D

A-60	 Randazzo	 Probing Optically Dense, Flowing Systems with X‑ray Absorption and 
Fluorescence of Argon and Krypton at Beamline 7BM

Center for Nanoscale Materials
Use of the Center for Nanoscale Materials was supported by the U.S. Department of Energy, Office of Science, 
Office  of Basic Energy Sciences, under Contract No. DE-AC02-06CH11357.

CHEMISTRY

C-1	 May	 X-ray Nanodiffraction Study of the Delithiation Mechanism of LiFePO4 
Single Particles

C-2	 Otto	 Conjugated Bridge Effects on Triplet Generation in Ladder‑type 
Perylene Dimers

ENVIRONMENTAL SCIENCE & GEOLOGY

C-3	 Coenen	 Preliminary Assessment of Microstructures on Siliceous Microfossils in 
Subglacial Lake Whillans, West Antarctica

MATERIALS SCIENCE

C-4	 Brajuskovic	 Origins of Anisotropy in the Magnetic Structure of Artificial Spin Ice Lattices

C-5	 Kinaci	 Evolutionary Algorithm Search for Global Minimum Structures of Au 
Nano‑clusters

C-6	 Narayanan	 Bond Order Potential to Capture Size-dependent Dimensionality Effects in 
Au Nanoclusters

C-7	 Sen	 IrO2 Surface and Nanostructure Stability from First Principles and Variable 
Charge Force Field Calculations

NANOSCIENCE AND NANOTECHNOLOGY

C-8	 Cecil	 New Fabrication Techniques for Cryogenic Micro-calorimeters

C-9	 Chen	 Lithium Sulfur Batteries as Energy Storage Devices

C-10	 Humayun	 ZnO Functionalization of Surface Pre-treated Multi-walled Carbon Nanotubes 
for Methane Sensing
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C-11	 Jiang	 Nanostructure Electrodes for Perovskite Solar Cells and 
Electrochromic Devices

C-12	 Ocola	 Sequential Infiltration Synthesized ZnO Nanostructures

C-13	 Ocola	 Development Characteristics of Polymethyl Methacrylate in Alcohol/
Water Mixtures

C-14	 Poduri	 Study of Polarization Anisotropy of Grown Cadmium Sulphide Nanowires

C-15	 Posada	 Fabrication of Large Transition Edge Sensor Bolometer Arrays for CMB 
Measurements in the Upcoming SPT‑3G Experiment

C-16	 Smith	 Spectroscopic Imaging of NIR to Visible Upconversion from NaYF4: Yb3+, Er3 
Nanoparticles on Au Nano‑cavity Arrays

C-17	 Spear	 Frictional Properties of Graphene on Silica Surfaces with Nanoscale Roughness

C-18	 Wang	 Novel Approaches towards Efficient Mg Rechargeable Batteries

C-19	 Wood	 Protection of Exfoliated Black Phosphorus Transistors from Ambient 
Degradation

C-21	 Werellapatha	 X-ray Absorption Spectroscopy (XAS) Study of Sorption Mechanisms of Cd(II) 
to Hematite (α‑Fe2O3) Nano Particles with Varying Size and pH Environment

C-22	 Wei	 Integrated Photonics with Single-layer MoS2

TECHNIQUE

C-20	 Makarova	 Microfabrication of All-copper Waveguides by UV-lithography

Exemplary Student Research Program
Using the world-class facilities at Argonne’s Advanced Photon Source, area high school students and their teachers 
explore the principles and operation of these tools and conduct research during the school year. Under the guidance 
of staff scientists, each team develops an achievable project based on the techniques and limitations within a specific 
research group, prepares and submits a research proposal, sets up the experiment, gathers and analyzes their results, 
draws conclusions, and prepares a final poster for the Users Meeting.

ESRP-1	 Naperville Central	 Nanoscale Elemental Fingerprinting of Historic Ink	
High School	

ESRP-2	 Glenbard East 	 Sequestered Elements in Tissues of Water Willow and Freshwater	
High School	 Mussels as a Function of Sustainable Urban Stream Ecology
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ESRP-3	 Maplewood Richmond 	 X-ray Crystallography of IF7 and Concanavalin-A	
Heights High School	

ESRP-4	 Downers South 	 The Effect of Increased Phosphorous on Metal Absorption in Lettuce	
High School	

ESRP-5	 Neuqua Valley 	 Understanding the Reduction Mechanisms and Structural	
High School	 Changes of a Lithium‑rich Oxide Material Using Operando X‑ray	
	 Absorption Spectroscopy

ESRP-6	 Tinley Park High School	 Determining the Suitability of Fly Ash Produced in Illinois for Use 	
	 in Geopolymer Concrete

ESRP-7	 Oak Lawn Community 	 Comparing Extant and Fossilized Spiders to Determine Evolutionary	
High School	 and Preservational Changes Using Synchrotron X‑ray Tomography
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