
Process Optimization of Graphene Growth  

(r2roptimizer) 
 

Process Optimization of Graphene Growth (r2roptimizer) is a program running chemical 

vapor deposition system optimization to optimize graphene growth. It provides a useful way 

to solve optimization problem for growth of graphene in a chemical vapor deposition system 

through stochastic processes under limited budget. The code has been written in Python. 

Below are the steps in order to run the tool efficiently. 

 

Loading and Simulating the data 

• Upload the input/output CSV files using the upload file widget in the Initial Input 

section. 

o The input CSV files contains the process parameters at which the experiments 

were conducted. At this stage, the inputs are the plasma power, pressure, 

methane mole fraction, annealing time and growth time. 

o The output CSV files has the objectives that are required to be maximized. 

The two objectives in this specific example are the IG/ID and I2D/IG ratios 

from Raman spectroscopy of graphene. 

• Once you upload the files, the upload widget should say your file name instead of 

upload file. 

• After the files have been uploaded, click simulate. 

• Once the simulation starts, the simulation button will turn red. The simulation may 

take a few minutes. 

 

R2Roptimizer outputs 

 

• Once the simulation is done three outputs are displayed. The first output is the 1-

dimensional projection of high dimensional response surface. 

o Response surface of the objective functions (IG/ID and I2D/IG ratios) are 

shown as a function of the process parameters such as, power, pressure, 

methane mole fraction, annealing time, growth time. To change the response 

surface from one parameter to another, use input_idx slider (located in section 

1 of the tool) and change its value. For example, 0, 1, 2, 3 and 4 corresponds 

to power, pressure, methane mole fraction, annealing time and growth time, 

respectively. 

o To change the values of the parameters for the response surface plots, move 

the slider (In section 1 of the tool) corresponding to that parameters. This tool 

has the following sliders; power, pressure, CH4, t_anealing and t_growth. 

Here CH4 corresponds to methane mole fraction, t_anealing corresponds to 

the annealing time and t_growth corresponds to the growth time. 

o The response surface can be downloaded to any system. To download the 

response surface, select the download plot option (located right below the 

response surface graph). 

• The second output shows the relative dependence of input parameters on the output 

parameters.  

o The graph can be downloaded using the download plot option (right below the 

relative dependence graph; section 2). 



• The last output shows the values of the input parameters at which the next experiment 

can be conducted to optimize the objective functions (here, we want to maximize both 

the IG/ID and I2D/IG ratios). 

• After finishing the optimized experiment, the user can return to the tool and repeat the 

same steps to find the next optimized condition until the process is optimized. 


