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Enormous enhancement in the viscosity of a liquid near its glass transition is generally 
connected to growing many-body static correlations near the transition, often coined as 
‘amorphous ordering’. Estimating the length scales of such correlations in different glass-
forming liquids is very important to unravel the physics of glass formation. Experiments on 
molecular glass-forming liquids become pivotal in this scenario as the viscosity grows several 
folds ( ~1014 ), simulations or colloidal glass experiments fail to access these required long-
time scales. Here we design an experiment to extract the static length scales in molecular 
liquids using dilute amounts of another large molecule as a pinning site. Results from dielectric 
relaxation experiments on supercooled glycerol with different pinning concentrations of 
Sorbitol and Glucose, as well as the simulations on a few models glass-forming liquids with 
pinning sites indicate the versatility of the proposed method, opening a plethora of opportunity 
to study the physics of glass transition in other molecular liquids. 
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Fig. 4. (a)Time dependency of dielectric storage modulus for pure Glycerol and 7.5% Sorbitol mixture. (b) Pinning susceptibility as a function of time.(c) Variation of –
relaxation time of Glycerol Sorbitol mixture as a function of Sorbitol concentrations for different temperature.(d) Data collapse of ·– using the scaling relation Eq.4. (e) Data
collapse of – relaxation time of Glycerol-Sorbitol mixture. (f) Comparison of static length scale found from the experiment and calculated from the data provided in Ref. (25, 40).
Note that length scales obtained from peak values of ‰p at various sorbitol concentrations gives the same length scale. This surely is a benchmark supporting evidence of the
validity of the scaling assumptions as well as the reliability of the obtained length scale.

various concentrations of sorbitol is shown in Fig. 4(c). Using
the scaling argument discussed before (26) we perform the
scaling analysis as shown in Fig. 4(d). The inset of the same
figure shows the data before doing the scaling along the x-axis
to extract the desired length scale. The data collapse is shown
in Fig. 4(d) observed to be very good, suggesting the very
good signal to noise ratio in experimental measurements. In
Fig. 4(f), the measured length-scale is then compared with the
existing values reported in Ref. (25) in which the fifth-order
non-linear dielectric susceptibility (‰5 (T, t)) of Glycerol was

measured and the length-scale is given as ›s(T ) ≥
!
‰5/T 2" 1

6
.

Again, the agreement is excellent to clear away any doubt
about the reliability of this innovative method. We want to
emphasize that although the growth of the static length scale in
Glycerol in the studied temperature range is not large because
Glycerol is a strong glass-former, it is su�cient to explain the
non-Arrhenius temperature dependence of relaxation time. In
SI Appendix Section 8, we have shown that the logarithm of
relaxation time shows a very nice linear dependence over the
entire temperature regime if plotted as a function ›s/T (see
SI Appendix Section Fig. S11 for further details).

Once again, to reassure the accuracy of our experimental
results, we analyzed some of the previously published data.
In Ref. (39, 40), the – relaxation time of Glycerol-Sorbitol
mixture for various concentrations are reported. Note that
data for a small concentration of sorbitol are not presented
in these studies. So, we have taken all the reported data for
all the concentrations (See SI Appendix Section 4 & Section
7 for further details on the data extraction and consistency

check of our data with the reported ones) and combined our
data for smaller concentrations to perform the scaling analysis
over the entire range of data available with us. In Fig.4(e), we
show the scaling analysis of the entire data set. Remarkably
the data collapse is found to be very good for all the data
of various concentrations. The success of this grand scaling
collapse suggests the robustness of the scaling theory proposed
in this work. In Fig.4(f) we compare the length scale obtained
from all the scaling analyses along with the static length
that can be obtained from peak height of ‰p as ›s ≥ ‰1/3

p

at various concentrations of sorbitol. The comparison of the
static length-scales measured using all these various ways and
the reported value from Ref. (25) are in good agreement with
each other. Thus, our proposal of “soft pinning” to extract
the static length scale in glass-forming molecular liquids is
robust beyond doubt, and we hope that a careful analysis of
experimental data can lead to an understanding of the growth
of static length scales in various other molecular glass-forming
liquids.

A similar analysis for Butanol using Hexanol as “soft pin-
ning” molecules is presented in Fig.5. In the left panel of the
figure, we have shown the extracted data of relaxation time
of Butanol as a function of the concentration of the Hexanol
as soft pinning impurities for various temperatures (See SI
Appendix Section 4 for details of data extraction and other
analysis). In the right panel of Fig.5, we show the data collapse
obtained using the scaling ansatz Eq.4. The underlying growth
of the length scale is shown in the inset of the same figure.
The data collapse in this Butanol-Hexanol mixture is again
found to be very good, suggesting that the extracted length
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Figure 1: Scaling collapse of relaxation times for Glycerol and Sorbitol mixture using static length scale.    


