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Motivation

● Carbon            Diamond

○ Meteor Impact

● Alloying Study

● Other Samples

○ Al Peening

○ Quartz Phase Transitions

○ Quasicrystal Formation

Motivation



X-ray Free Electron Laser

XFELs and Their Uses

● Pump-Probe

● Making Solid Density Plasmas

Pellegrini, X-ray free-electron lasers: from dreams to reality (2017)



Previous APS Studies

XFELs and Their Uses

● Hot Electron 

Furnace

○ Au-C-Au

● Proof of 

Confinement 

Principle

○ Cu-Au-Cu

Hoidn, et. al., Nonlocal Heat Transport and 

Improved Target Design for X-ray Heating

Studies at X-ray Free Electron Lasers (2016)

Valenza, et. al., Synchrotron X-ray 

Heating and Target Confinement (in prep)



LCLS LP70

MEC



Sample Preparation

LCLS LP70



LCLS LP70



Bragg’s 

Law

X-ray 

Diffraction

UW MAF Analysis

https://cantorscience.org/2016/07/15/x-rays-arsenic-and-essie-top-coat/



UW MAF Analysis



UW MAF Analysis



The Future

08/17/2017

● The Seidler Lab

○ Diamond Searching via EBSD 

at PNNL

○ Analysis of other LP70 

samples

● LCLS-II

○ Construction began April 

2016

Future Work



Acknowledgements
PI: Dr. Jerry Seidler

Graduate Students: Evan Jahrman, William Holden, Oliver Hoidn, Alex 

Ditter, Ryan Valenza 

SLAC: Bob Nagler

Molecular Analysis Facility: Liam Bradshaw, Micah Glaz, Scott 

Braswell

Shop Instructor: Ron Musgrave

REU Administrators: Dr. Deep Gupta, Dr. Gray Rybka, Linda Vilett, 

Cheryl McDaniel



Samples
Glassy Carbon Highly Oriented Pyrolytic 

Graphite

Pyrolytic BN

Cu-Au-Cu Epoxy Cast TiO2 ZrO2  in PMMA 

Quasicrystals Quartzite Al


