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ABSTRACT

Supplementary information. SEM images of all the samples. Maximum likelihood method and Bayesian information criterion.
Raman spectra at close to ambient pressure of all the samples.

Figure 1. SEM images of a) GO, b) M13, c) GO-M13, d) GO-M13-CNTs, and again e) GO, f) M13, g) GO-M13, h)
GO-M13-CNTs at a different magnification in random areas. All are secondary electron images.

Maximum likelihood method and Bayesian information criterion
The probability (we use Gaussian in this paper) of a residual with a magnitude of r is

P(r) =
1√

2πσ2
e−

r2

2σ2 , (1)

where σ is the width of the Gaussian. The log-likelihood is

lnL = ln
n

∏
i=1
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r2
i
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So maximising the likelihood is equivalent to minimising the sum of the squares of the residuals in least-squares fitting. A
difference of lnL between two models is unambiguously meaningful, enabling the Bayesian information criterion to apply a
quantified penalty for each parameter as

BIC = k ln(n)−2lnL, (3)

where k is the number of parameters in a model, and n is the number of data points.
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Figure 2. Raman spectra of GO, GO-M13 and GO-M13-CNT obtained at close to ambient pressure. We fitted the spectra
employing Bayesian information criteria demonstrated in the main manuscript and SI. The labels on the peaks are the
interpretations made after fitting.
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