Supplementary information

Table 1. Results from MD simulations.The computed properties are the number density (n*), the volume per particle
(v* = 1/n*), pressure (P*), potential energy (Upot/NkpT), enthalpy per particle (H*/N), and compression factor (Z).
Data in the two-phase region have been omitted in the table.

T n* v* P U /NkpT* H*/N z

2.00 0.0010-£0.0000 1000£4 0.0020£0.0000 -0.0011£0.0001  4.9977£0.0003  1.000-£0.006
2.00  0.0100-£0.0000 100.0+0.3 0.02000.0001  -0.0222+0.0002  4.9525-:0.0006  0.998-0.004
2.00 0.0500:£0.0001  19.9940.06  0.0996£0.0003 -0.1100:£0.0004  4.772:£0.001  0.996::0.004
2.00 0.1000£0.0002  10.00£0.02  0.2000£0.0003  -0.2177+£0.0005  4.564:£0.002  1.000-£0.002
2.00  0.1250-£0.0002 8.00:£0.01 0.2514:£0.0004  -0.2706£0.0006  4.470£0.002  1.005::0.002
2.00 0.1666:£0.0002  6.001£0.008  0.34010.0005 -0.3583£0.0007  4.324:£0.002  1.020-£0.002
2.00 0.2000£0.0003  4.999+0.008  0.415240.0007 -0.4283+0.0007  4.219+0.002  1.038-:0.002
2.00 0.3000:£0.0003  3.333+£0.003  0.67610.0008 -0.6360-£0.0006  3.982:£0.002  1.127-0.002
2.00  0.4000-£0.0002  2.500--0.002 1.034+0.001  -0.843740.0005  3.898+0.002  1.293+0.001
2.00 0.5001:£0.0002  1.9998-:0.0009  1.580-£0.001  -1.0521£0.0006  4.056:£0.003  1.580-0.001
2.00 0.6000+£0.0002  1.6667+0.0006  2.483+0.002  -1.2547+0.0006  4.629+£0.002  2.069-£0.002
2.00 0.7000-£0.0002  1.4286£0.0003  4.028--0.003  -1.4345+0.0004  5.885:0.003  2.877-0.002
1.50  0.0010-£0.0000 995+6 0.0015+£0.0000 -0.0017£0.0001  3.7466:£0.0002 _ 1.000-£0.009
1.50  0.0100-£0.0000 99.9+0.3 0.0149-£0.0000  -0.0342+£0.0003  3.6845::0.0007  0.991£0.004
1.50  0.0500+£0.0002  20.00+£0.06  0.0718+0.0002 -0.1683+0.0006  3.433+0.001  0.957+0.004
1.50  0.1000+0.0002  10.00+0.02  0.1387+0.0003 -0.3302+0.0008  3.142+0.002  0.925+0.003
1.50  0.1251:0.0002 8.00-£0.01 0.1711£0.0003  -0.4103+0.0009  3.003+£0.002  0.912:0.002
1.50  0.1667+0.0002  6.000+0.008  0.2246+0.0003 -0.5389+0.0008  2.789+0.002  0.898+0.002
1.50  0.2000+0.0003  5.000+0.008  0.2679+0.0004  -0.640+0.001 2.630+£0.002  0.893:£0.002
1.50  0.3000£0.0004  3.333+0.005  0.4109+0.0007  -0.935+0.001 2.217+0.003  0.913:0.002
1.50  0.4000-£0.0004  2.500+£0.003  0.6037+£0.0009  -1.227+0.001 1.91940.002  1.00640.002
1.50  0.5000+£0.0003  2.000+0.001 0.914+0.001  -1.5223+0.0009  1.794+0.002  1.218+0.002
1.50  0.6000-£0.0003  1.6666:£0.0007  1.483+£0.002  -1.822+0.001 1.98840.002  1.64740.002
1.50  0.7000+0.0002 1.4286+0.0004  2.577+0.002  -2.1081+0.0006  2.769+0.002  2.454+0.002
1.20  0.0010-£0.0000 999+5 0.0012£0.0000 -0.0047+0.0002  2.9922£0.0004  0.998-£0.008
1.20  0.010040.0000 100.140.3 0.0118-£0.0000  -0.04880.0005  2.9192::0.0009  0.981:£0.004
1.20  0.0500+0.0001  19.99+0.05  0.0548+0.0001 -0.2403+0.0009  2.607+0.002  0.913+0.003
1.20  0.0999+0.0003  10.01+0.03  0.1008+0.0003  -0.46940.002 2.246:£0.003  0.841:£0.004
1.20  0.1250-£0.0003 8.00+0.02 0.1214:£0.0002  -0.579+0.002 2.076+£0.003  0.809-0.003
1.20  0.1669-0.0005 5.99+0.02 0.1531:£0.0003  -0.758+0.002 1.80840.004  0.76540.003
1.20  0.1998-£0.0006 5.00-£0.01 0.1770+£0.0004  -0.892+0.003 1.61540.005  0.7384:0.003
1.20  0.2999+0.0008  3.335+0.009  0.2487+0.0005  -1.278+0.004 1.0964+0.005  0.69140.002
1.20  0.3999+0.0007  2.500£0.004  0.3417+£0.0007  -1.646+0.003 0.679£0.003  0.712:£0.002
1.20  0.5001£0.0005  2.000+0.002 0.505-0.001 -2.0180.002 0.388+£0.002  0.841:£0.002
1.20  0.6000+0.0003  1.6667+0.0008  0.853+0.001 -2.405:0.001 0.336:£0.002  1.185::0.002
1.20  0.7000+0.0002  1.4285+0.0004  1.642+0.002  -2.7957+0.0008  0.791+0.002  1.954+0.002
1.00 0.0010£0.0000 998+6 0.0010£0.0000 -0.0035£0.0002  2.4950£0.0003  0.999-0.008
1.00  0.010040.0000 100.240.4  0.00974£0.0000 -0.0661£0.0008  2.40540.001  0.97140.006
1.00  0.0500+0.0002  20.00+0.07  0.0431£0.0001  -0.331+0.002 2.031£0.003  0.862:0.004
1.00  0.0999+0.0004  10.01+0.04  0.0745+0.0002  -0.64440.003 1.60240.004  0.74640.003
1.00  0.1252:£0.0006 7.99+0.04 0.0868-£0.0003  -0.797+0.004 1.3964+0.005  0.69340.004
1.00  0.1667+0.0008 6.00£0.03 0.1032:£0.0003  -1.038+0.005 1.08240.007  0.6194:0.004
1.00  0.200+0.001 5.00-£0.03 0.1140£0.0004  -1.215+0.008 0.86-£0.01 0.571£0.004
1.00  0.301+0.002 3.32+0.02 0.1403£0.0006  -1.70+0.01 0.26+0.01 0.466£0.004
1.00  0.40040.002 2.50:£0.01 0.1700£0.0007  -2.129+0.008  -0.20440.009  0.425::0.003
1.00  0.500+0.001 1.99940.005 0.235+0.001 -2.5514£0.005  -0.58240.005  0.469-0.002
1.00  0.6000+0.0004  1.667+0.001 0.425:0.001 -3.007+£0.002  -0.79940.001  0.708::0.002
1.00  0.7000:£0.0003  1.428640.0005  0.984:40.001 -3.49440.001  -0.58940.002  1.405::0.002
0.95  0.001020.0000 999+6 0.0009+£0.0000 -0.0037+0.0002  2.3700£0.0003  0.998-£0.008
0.95  0.0100:0.0000 100.040.4 0.0092:£0.0000  -0.0739+£0.0007  2.274:£0.001  0.967-0.006
0.95 0.050040.0001  20.00£0.05  0.04014+0.0001  -0.3640.002 1.88240.002  0.84540.003
0.95 0.100040.0005  10.0040.05  0.06760.0002  -0.713:0.004 1.42440.006  0.71240.004
0.95  0.125240.0009 7.99+0.06 0.0777+£0.0003  -0.8830.007 1.20640.009  0.65340.005
0.95  0.16740.001 5.99+0.05 0.0903£0.0003  -1.15+0.01 0.88+0.01 0.570£0.005
0.95  0.19940.002 5.0240.04  0.0976+0.0003  -1.34+0.01 0.64:£0.01 0.516:£0.004
0.95  0.30140.004 3.32+0.04 0.1129£0.0006  -1.87+0.02 0.03+0.02 0.394:£0.006
0.95  0.4004:0.003 2.50+£0.02 0.1289:£0.0007  -2.31+0.01 -0.44+0.01  0.33940.003
0.95  0.50040.001 1.99940.005  0.1689+0.0007  -2.7314+0.006  -0.832+0.005  0.35540.002
0.95 0.600040.0005  1.66740.001 0.3180.001 -3.201£0.003  -1.08640.002  0.557-0.002
0.95 0.699940.0002  1.428840.0005  0.813+0.002  -3.71740.001  -0.944+0.002  1.22340.002
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Table 4 contd.

T* n* v* P* U /NkgT* H*/N Z

0.90  0.001040.0000 997%5 0.0009£0.0000  -0.0041+0.0003  2.2447+0.0004  0.998%0.007
0.90  0.01004:0.0000 100.140.4 0.008740.0000  -0.08140.001 2.14440.001  0.963+0.005
0.90  0.0500-0.0002 20.0+0.1 0.0371£0.0001  -0.404+0.002 1.72840.003  0.825+0.004
0.90  0.099940.0006 10.0+0.1 0.060540.0002  -0.796+0.006 1.23940.008  0.67340.005
0.90  0.124740.0009 8.040.1 0.0681+£0.0002  -0.987+0.009 1.01+0.01 0.60740.005
0.90  0.16740.002 6.040.1 0.076640.0003 -1.294:0.02 0.65+0.02 0.511-£0.006
0.90  0.19740.003 5.140.1 0.0805+0.0003 -1.49+0.02 0.4240.02 0.45440.007
0.90  0.29940.009 3.340.1 0.085840.0004  -2.0740.04 -0.23+0.05 0.32+40.01

0.90  0.40240.007 2.4940.04 0.08934+0.0007  -2.5340.03 -0.7140.03 0.24740.005
0.90  0.50140.002 1.99840.008  0.1067+0.0008  -2.9454+0.009  -1.087+0.008  0.237+0.002
0.90  0.600140.0007  1.666+0.002  0.211740.0009  -3.42140.003  -1.376+0.003  0.392+0.002
0.90  0.700140.0003  1.428340.0005 0.643040.0016  -3.967+0.001  -1.30240.002  1.02040.003
0.85  0.001040.0000 998+5 0.0009+0.0000 -0.0043+0.0002  2.1196+0.0004  0.998+0.007
0.85  0.01004:0.0000 100.0+0.4 0.008140.0000  -0.09140.001 2.01240.001  0.958+0.005
0.85  0.050040.0002 20.040.1 0.0340+0.0001  -0.456+0.002 1.56740.003  0.800+0.003
0.85  0.100140.0008 10.0+0.1 0.053140.0002 -0.91+0.01 1.0340.01 0.624-£0.005
0.85  0.12540.002 8.0+0.1 0.0581£0.0002 -1.14+0.02 0.77+0.02 0.54840.007
0.85*  0.16640.004 6.040.2 0.0618+0.0003 -1.52+40.04 0.36£0.04 0.44+40.01

0.85*  0.49940.009 2.0040.04 0.050+0.001 -3.2140.03 -1.3640.03 0.11940.003
0.85*  0.60040.001 1.66540.003 0.1080.001 -3.674+0.005  -1.66840.004  0.21240.002
0.85  0.700040.0003  1.4286+0.0006  0.470+0.002 -4.24640.002  -1.663+0.002  0.790-0.003
0.80  0.0010£0.0000 999+6 0.0008£0.0000  -0.0053+0.0003  1.9938£0.0005  0.997%0.009
0.80  0.01000.0000 100.040.4 0.0076£0.0000  -0.102+0.001 1.881+0.001  0.953+0.005
0.80*  0.050140.0002  19.9740.09  0.0308+0.0001  -0.524-40.004 1.39740.005  0.76940.004
0.80*  0.10140.002 9.940.2 0.0448+0.0002 -1.12+40.03 0.75+0.03 0.5544-0.009
0.80* 0.12+40.02 8+1 0.043040.0003 -1.6+0.3 0.340.3 0.4340.06

0.80*  0.60040.001 1.66740.004 0.009+0.001 -3.965+0.007  -1.95740.005  0.01940.003
0.80  0.700040.0003  1.42854+0.0005  0.295+0.002 -4.562+0.001  -2.02740.002  0.528+ 0.003

* Data points in the two-phase region, between the binodal and spinodal curves.

Table 5. Data for coexisting gas and liquid obtained with Gibbs ensemble Monte Carlo simulations.

T* P* nzas nikiquid (U/N);as (U/N)ikiquid
0.5500 0.0021 0.0040 0.8041 0.7730 -3.6181
0.6000 0.0046 0.0083 0.7780 0.8045 -3.3484
0.6250 0.0065 0.0115 0.7640 0.8118 -3.2094
0.6500 0.0089 0.0154 0.7490 0.8131 -3.0673
0.6750 0.0119 0.0205 0.7331 0.8043 -2.9209
0.7000 0.0157 0.0270 0.7158 0.7883 -2.7695
0.7250 0.0202 0.0351 0.6972 0.7586 -2.6132
0.7500 0.0256 0.0450 0.6760 0.7203 -2.4466
0.7750 0.0324 0.0589 0.6529 0.6505 -2.2737
0.8000 0.0399 0.0753 0.6250 0.5699 -2.0828
0.8250 0.0490 0.0996 0.5910 0.4383 -1.8700
0.8500 0.0597 0.1356 0.5449 0.2410 -1.6154

Table 6. Data for coexisting solid and liquid obtained with MD simulations as described in Section 2.2.3

T NZolid ”ﬂquid
0.6000 0.9147 0.8280
0.6500 0.9359 0.8487
0.7000 0.9462 0.8618
0.8000 0.9568 0.8842




Table 7. Data for coexisting solid and gas obtained with MD simulations as described in Section 2.2.2

I n:olid ngas
0.4000 0.9238 0.0001
0.4500 0.9063 0.0005
0.5000 0.9138 0.0015




