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Brief Outline
•The Ion Beam Lab
• In Situ TEM Conference
•Turning Noble Gases into Solids
•Working in the lab and with lab 
equipment
• Learning the math behind the 
physics
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Ion Beam Laboratory 
Capabilities • These are the machines worked with in 

the Ion Beam Lab.
•The Tandem, Pelletron, Implanter, and 
Nano-Implanter are particle 
accelerators.
• Particle accelerator drive various 
particles to high velocities and through 
beam lines by using electromagnetic 
fields.

Working at the Ion Beam Laboratory



• The first week of work at Hotel 
Albuquerque. Khalid Hattar was hosting a 
In Situ TEM conference.

• Irradiating a material damages the 
material’s microstructures which affects 
macro properties and the use of in situ 
TEM in observing the degradation of the 
microstructures.

My First International Conference

•The conference was a good introduction to the type of 
work that would be dealt with throughout the summer.



Making Noble Gases Solid

• The noble gases Krypton and Xenon were solidified by 
implanting them into Aluminum.

• The phase change for the experiment was done using 
pressure  instead of temperature, as the experiment was done 
under room temperature conditions.

• All implications to conduct this experiment such as dose and 
dose rate were met.

Xe implanted in Al 
(Birtcher, Xe 
Precipitates in 
Aluminum)

Xe Phase 
Diagram

Turning a noble gas into a solid without using 
temperature is possible, as shown in the phase 
diagram.



Krypton at 250 keV implanted into Aluminum

• A SRIM (Stopping Range of Ions in 
Matter) program was used to determine 
the ion distributions from each 
implantation condition. 

• Depth vs. Y-Axis plot done by using the 
SRIM program. (Was done for both Kr 
and Xe).

• The plot shows possible ion distributions 
of Krypton implanted into Aluminum. The 
Krypton goes through the Aluminum and 
each line shows the probable path and 
depth of an ion.

• Thank you to Bruce McWatters who did 
all of the implantation work.



Working in the Lab

• The Ion Beam Lab was recently built, and much of 
the lab equipment was unorganized.

• Developed a new organizational system to optimize 
efficiency of the Ion Beam Laboratory.

• Assembled a vacuum system onto the end of a beam 
line.

Working with all of the lab equipment helped teach 
what the function of each piece is for.



Crystallography

• Crystal structure models were made to better understand the way 
different materials are configured. 

• Prepped Al on Si samples by heating up the aluminum to get rid of any 
dirt or oils and then placed the aluminum on the silicon.

Fig. 1 Kikuchi model

(Fig. 1) Kikuchi lines form bands in electron 
diffraction. The lines form as electrons are 
diffracted off the plane of a material. The 
lines act as road maps in orientation space, 
and can be used to determine the 
arrangement of atoms in a material.

(Fig. 2) A real look at Kikuchi lines. A one 
dimensional plane is usually seen rather than 
a sphere of bands as seen in fig. 1.

Fig. 2 Actual Kikuchi lines 



Understanding the Math 
Behind the Physics

• In the instance that an ion is headed towards an atom with a larger mass and a 
collision occurs, the Conservation of Energy and the Conservation of 
Momentum equations can be used to algebraically derive the Rutherford 
Backscatter equation. The backscatter equation is also viable with Kikuchi 
diffraction and lines. 

The equations:

½ m1vo
2 = ½ m1v1

2 + ½ m2v2
2 (Conservation of Energy) and m1vo = -m1v1 + 

m2v2 (Conservation of Momentum)

Were derived to get: 

(RBS)
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Brief Overview

• The Ion Beam Lab

• In Situ TEM Conference
•Turning Noble Gases into Solids
•Working in the lab and with lab 
equipment
• Learning the math behind the physics

Conclusion:Working in the Ion Beam Lab was a privilege 
this summer, and there was much to learn about materials 
and the accelerators dealt with in the building.


