
Week 3: 6/30 – 7/3

RMCs for the glass samples were run fir 24 hours (the liquid temperatures were only run for an hour 
each) and S(q) fits were found to be less accurate, as was expected. The first peaks, S(q)1, were fitted 
to within 3% to 4 % instead of around the 2% fit for liquids.

The goal of this week was to find the ideal cut-offs for the Reverse Monte Carlo program in order to 
produce physically realistic partial pair coefficient functions. This means when r is less than the highest 
peak, g(r) should descend to 0. The simulations were instead 'pushing' atoms, particularly Nickel 
atoms, farther in than the first peak, creating an unwanted and unrealistic pre-peak. 

Honeycutt-Anderson analysis was also started this week, and observations were made from the glassy 
data.

Reverse Monte Carlo simulated Partial Pair Coefficients for glasses

Figure 1: partial g(r) between only Zr atoms. The 



Figure 2: Zoomed in on the first peak in Figure 1, the peak height for 25C is higher as is expected, but 
200C is lower than 250C, but not by much.

Figure 3: Partial g(r) between Ni and Zr atoms. 



Figure 4: Zoomed in on first peak in Figure 3. Again, the peak heights of 200C and 250C relative to 
each other are not as expected. This may be due to the length of time the RMCs were run.

Figure 5: partial g(r) between Ni atoms. The reason that these curves are not as smooth is because of 
both the small percent composition of Ni in the sample (24%) and the fact that the Ni atoms are much 
smaller than the Zr atoms.



Figure 6: Zoomed in on first peak of Figure 5. The peak is wider than it was for g(r)s between Zr atoms 
and between Ni and Zr. The reason may be the same reason that it is a noisier graph overall, or it could 
mean that in general the spacing of Ni atoms is not as consistent.

Figure 7: These are the Ni-Ni partial g(r)s for 925C with different cut-offs. All but the red line were run 
for 12 hours. 1.6 1.6 1.85 means that the cutoff for Ni-Ni was 1.6, as was the cutoff for Ni-Zr, and the 
cutoff for Zr-Zr was 1.85.



Figure 8: Zoomed-in on the first peak and the 'pre-peak' that is present in Figure 7. It is not clear which 
cutoff determines the most desirable and physically realistic partial g(r) for Ni-Ni.

Figure 9: Partial g(r) for Ni-Zr atoms. The pre-peak present is significantly smaller relative to the first, 
highest peak.

Figure 10: Zoomed-in on first peak and pre-peak in Figure 9.



Figure 11: Partial g(r) for Z-Zr atoms. It is unclear why the pre-peak is forming so close to zero in this 
case.

Figure 12: Zoomed-in on highest peak in Figure 11. The cutoffs for the blue line, 1.8 for all atom types, 
seems promising.

Honeycutt-Anderson analysis was begun. The glasses are complete, demonstration that at 25C there is 
a large count for the index 1551, which associated with icosahedrons. It is about 12,000, while 
interestingly the other two glass temperatures show counts for this index of about 1500.


