
Week 4, Erika Roedl 7/7 – 7/11 

This week I continued the Honeycutt-Anderson (HA) structural analysis of the data from 
unconstrained Reverse Monte Carlo simulations, and started the constrained Reverse Monte Carlo 
simulations. 

For the HA analysis, the cut-offs in the RMC-constructed space were calculated by first finding the first dip 
in the experimental g(r) after the first peak, as shown in Figure 1:

This number was divided by the volume constructed by the RMC that produced the desired density, found in 
the .cfg file outputted by the program. Then, this value multiplied by the number of atoms, 5000, gave the 
correct cutoff for the HA analysis program. 

At firs the room temperature glassy data for Ni24Zr76 seemed extremely strange. The number of 
icosahedral HA indices, specifically for 1551, for that temperature was more than 10 times the count for the 
other glassy temperatures, 200 and 250 degrees Celsius. The error was found to be that the densities between 
the .dat file and the density entered into the Random.exe program were inconsistent, one was rounded to the 
nearest ten-thousandth and one was not. 

Once this error was fixed, the counts for the index 1551 were much more reasonable. Table 1 shows the 
progress on HA analysis on the index counts across temperatures so far. Icosahedra-like indices included 
1551, 1550, 1541, and 1431.

  Table 1: HA analysis    
summary of glassy data. 
Analysis has been started for 
liquids, but the results have 
not yet been summarized.

Temperature (degrees C): 25 200 250
Icosahedral-like counts: 4146 4339 4186
total number of indices: 370 252 239
total counts: 438687 424992 428573
% icosahedral out of total counts: 0.9450929706 1.0209603945 0.976729752
total counts w/o 2--- indices: 88052 84737 85263
% icosahedral out of 1--- counts: 4.7085812929 5.1205494648 4.9095152645

rhomahedral index counts (1321) 210 26 10



This week, constrained RMC simulations were started using Molecular Dynamic data as constraints 
on the partial pair correlation functions (PPCF). After some troubleshooting and analysis of the quality of 
the fits, the RMCs were re-started to run for 48 hours. Figures 2-5 are a visual representation of the fit to 
experimental data. The RMC was run for 36 hours, and X^2=11.75204

Figure 2: PPCF for Ni-Ni in Ni24Zr76 at 1450 degrees C. There is very little noise around the first peak, and 
it is unclear as to why there are small peaks before the cutoff from the simulation.

Figure 3: PPCF for Ni-Zr in Ni24Zr76 at 1450 degrees C. The peaks before the cutoff stil appear but they 
are much smaller.



Figure 4: PPCF for Zr-Zr in Ni24Zr76 at 1450 degrees C. While the first peak is fitted almost exactly, the 
noise everywhere else is concerning, especially before the cutoff.

Figure 5: S(q) for Ni24Zr76 at 1450 degrees C. S(q1) is fit to within 1.2%.


