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SUPPLEMENTAL INFORMATION
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1. Details Pertaining to Shear Viscosity Calculations Using the Green-Kubo
Formula
Figure S1(a) shows a portion of the autocorrelation function (ACF) of stress tensor
component σ xy (t) , calculated using the stress tensor sampled at different time intervals
ranging from 0.25 fs to 8.00 fs, from the NVT production run at (950 K, 1 atm). It can
be seen that a 1.0 fs sampling period for the stress tensor is sufficient to resolve the fullfidelity oscillations. Figure S1(b) shows the first-half of the ACF of σ yz (t) , for a
particular segment (50.0 ps long), from the NVT production run at (1100 K, 1 atm). The
ACF decays sufficiently close to zero within one-half of the segment length (25.0 ps in
this case), and therefore we set the upper limit for the integral in Equation (1) of the
main article to be equal to one-half the segment length.

Figure S1: (a) Dependence of the autocorrelation function (ACF) of stress component

sxy at (950 K, 1 atm) on the sampling period of the stress tensor. (b) The first half of the
ACF of σ yz (t) (sampled every 1.0 fs from an NVT production run) for a representative
50.0 ps trajectory segment at (1100 K, 1 atm).

Figure S2 shows the dependence of shear viscosity η on the length τ of the
contiguous, non-overlapping segments of the stress tensor time history σ αβ (t) used to
calculate the ACF. It can be seen that for P < 20 kbar, η is strongly dependent on τ for τ
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< 50 ps and becomes approximately constant for τ ≥ 50 ps. At P = 20 kbar, η changes
little with τ for τ ≥ 75 ps. Based on this plot, the ACF in the Green-Kubo formula was
calculated using 50.0 ps non-overlapping segments of σ αβ (t) for all pressures except
for P = 20 kbar, in which case 75.0 ps non-overlapping segments were used.

Figure S2: Dependence of shear viscosity η on the length τ of the contiguous, nonoverlapping segments of the stress tensor time history σ αβ (t) used to calculate the
ACF.

2. Force Field Limitations at High (T, P) States
The distribution of the three-center angles at P = 15 kbar is shown in Figure S3 for
multiple temperatures. Above T = 1600 K, a very small population (≈10-9 %) of the
three-center angles approach 180°. This results in small discontinuities in the total
energy during microcanonical trajectory integration. The population of angles near 180°
becomes non-negligible T ≥ 2000 K, so we limited our studies to T ≤ 1800 K.
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Figure S3: Distribution of three-center angles in equilibrium liquid TATB simulations at
P = 15 kbar for selected temperatures in the interval 1600 K ≤ T ≤ 2400 K. The
simulations were performed using microcanonical (NVE) trajectory integration for total
energies that yielded the temperatures shown.

3. Predicted Density and Transport Properties of Liquid TATB
Predicted values for the density ρ and liquid-state transport properties of TATB are
given in Table S1. The uncertainties in ρ and η were calculated as one standard
deviation of the mean. The uncertainty in the self-diffusion coefficient D was calculated
as one standard deviation of the slope of the MSD versus time obtained from the leastsquares linear regression fit. See Section 3.2 of the main article for details on the
calculation of uncertainty in thermal conductivity λ.
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Table S1: Predicted density ρ and transport properties η, D, and λ of liquid TATB.
Uncertainties are given in the parentheses and correspond to one standard deviation.
P (kbar)

T (K)

ρ (kg m-3)

η×103 (Pa s)

D×109 (m2 s-1)

λ (W m-1 K-1)

0.001

900

1353 (13)

0.698 (0.002)

1.4745 (0.0005)

0.26 (0.01)

0.001

950

1303 (13)

0.633 (0.001)

1.764 (0.001)

0.25 (0.01)

0.001

1000

1258 (16)

0.463 (0.002)

2.722 (0.001)

0.23 (0.01)

0.001

1050

1193 (17)

0.3265 (0.0005)

3.475 (0.002)

0.20 (0.01)

0.001

1100

1132 (19)

0.2739 (0.0004)

4.839 (0.001)

0.19 (0.01)

0.001

1150

1045 (23)

0.2036 (0.0003)

5.469 (0.003)

0.17 (0.01)

0.001

1200

890 (25)

0.1330 (0.0004)

8.267 (0.006)

0.15 (0.01)

5

1200

1538 (7)

1.514 (0.004)

0.9394 (0.006)

0.36 (0.02)

5

1300

1504 (8)

1.280 (0.004)

1.401 (0.001)

0.32 (0.02)

5

1400

1473 (8)

1.048 (0.004)

1.785 (0.001)

0.33 (0.02)

5

1500

1441 (8)

0.892 (0.002)

2.127 (0.001)

0.32 (0.02)

5

1600

1412 (8)

0.790 (0.002)

2.5299 (0.0006)

0.30 (0.02)

5

1700

1387 (8)

0.7043 (0.0007)

3.272 (0.002)

0.29 (0.02)

5

1800

1359 (7)

0.626 (0.002)

3.818 (0.002)

0.28 (0.02)

10

1400

1631 (6)

1.992 (0.002)

1.0207 (0.0008)

0.42 (0.03)

10

1500

1607 (7)

1.752 (0.006)

1.2451 (0.0004)

0.42 (0.03)

10

1600

1584 (6)

1.478 (0.002)

1.3983 (0.0009)

0.39 (0.03)

10

1700

1563 (7)

1.319 (0.002)

1.7426 (0.0007)

0.39 (0.03)

10

1800

1541 (6)

1.266 (0.004)

2.098 (0.001)

0.37 (0.03)

15

1500

1713 (6)

2.58 (0.01)

0.6520 (0.0003)

0.45 (0.03)

15

1600

1693 (6)

2.401 (0.007)

0.8854 (0.0003)

0.46 (0.04)

15

1700

1672 (6)

2.102 (0.004)

1.0485 (0.0002)

0.45 (0.03)

15

1800

1655 (6)

1.852 (0.003)

1.413 (0.001)

0.46 (0.04)

20

1600

1774 (5)

3.75 (0.01)

0.6576 (0.0006)

0.48 (0.04)

20

1700

1756 (5)

2.989 (0.008)

0.7761 (0.0006)

0.48 (0.04)

20

1800

1739 (5)

2.918 (0.004)

0.9101 (0.0004)

0.47 (0.04)
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4. Empirical Relationship Between Predicted λ and ρ for Liquid TATB
A plot of the empirical function λ ( ρ ) = A exp(C ρ ) overlaid with the predicted conductivity
results is shown in Figure S4. The simple function with isotropic dependence on ρ
performs reasonably well in capturing the thermal conductivity of TATB across crystal
and liquid phases for a wide range of temperatures and pressures.

Figure S4: Comparison of the predicted thermal conductivity λ for liquid TATB,
anisotropic intralayer and interlayer predictions for TATB single crystals, and isotropic
experimental determinations for pressed-powder samples plotted as a function of
density. The intralayer and interlayer directions correspond to the (100) and (001)
crystal face normal vectors, respectively. The single-crystal values correspond to
crystals with molecular vacancy defects at (300 K, 1 atm) and to initially defect-free
crystals at (T, P) states with temperatures in the interval 200 K ≤ T ≤ 700 K and
pressures in the interval 1 atm ≤ P ≤ 25 kbar. The empirical fit is of the form
λ ( ρ ) = A exp(C ρ ) ,

with A = 2.12×10-2 W m-1 K-1 and C = 1.88×10-3 m3 kg-1.
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5. Demonstration of Steady-State for RNEMD Simulations

Figure S5: Comparison of temperatures for selected slabs in the rNEMD simulation of
TATB liquid at (1200 K, 1 atm), which was the case with the lowest conductivity and
slowest convergence to a steady-fluctuating state. Symbols correspond to block
averages of the kinetic temperature computed in contiguous, non-overlapping 50 ps
block windows. The lines are time averages over the steady-state interval 1 ns ≤ t ≤ 6 ns
used for computing the conductivity. Temperatures for slabs neighbouring the hot and
cold ones are shown, as the actual hot and cold slabs were omitted from the linear
regression for computing the gradient.
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