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Introduction
Results

In the context of atomic simulation Nested Sampling (NS) Basic Nested Sampling Algorithm To Compute The Isothemal-Isobaric
1s a powerful configuration sampling technique which (NPT) Partition Function: * Excess heat capacity and density versus temperature from Nested
allows for the calculation of the partition function and Sampling (NS) and Parallel Tempering (PT)
thermodynamic properties at essentially any temperature I. Select the pressure value P=1.0 P—0.001
after the NS simulation is complete. NS was first 2. Sample the F:nthalpy space unifor.mly>X< under some upper et.lthalpy L I A R N N B i I N B B B S S BN b
demonstrated in the context of atomic simulation in 2010 by cutoff (at which the system behavior approaches that of the 1deal gas) 6 oo fzapﬂ““y NS - = oo fapﬂ““y NS 5
Partay et al.[1], in which they demonstrated the computation and bmlq d dlStl’lbutl.()Il of enthalpy values | sl P i R | T
of the canonical (NVT) partition function from NS. 3. Determine the median enthalpy (Hm) of the previously constructed %4— oo =¥ %400 2004797 &
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Subsequently, NS has been used for the study of protein enthalpy distribution % — | A % o X _0.2_0_68
energy landscapes [2], and free energy of liquids and solids 4. Sample uniformly* under the restriction H < H and build a new 2 3/} 0.6 ™ 2001 - ]
[3.4,5]. In this v.vorK we wil.l shovy how NS caq l?e adapte.d distribution of enthalpy values. T g e e _0‘3
to compute the 1sothermal-1sobaric (NPT) partition function 5. Repeat steps 3 and 4 until some stopping criterion is met. I P AT T ey L
1n general. Temperature Temperature
* Applying the volume selection criteria: * Temperature vs. Shifted Excess * Pressure-Temperature phase diagram.
A(V,>V,)=min[1, (V2/V1)N] Entropy at various pressures. (TS Includes pressures 0.001, 0.01, and 0.1
: plot)
Nested Sampling -
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Partition Function function (A_ ) at any temperature can then be determined as: g ool ) _
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The isothermal-isobaric (NPT) system has the n -BH, Where H, 1s the average = 0.6 - 50901 st @
conditions of constant particle count (N) , pressure A EXN Z 2 e enthalpy between H and H_ : B 03l ) E 0.04 Liquid
(P), and temperature (T). The excess portion of the n 1 :
NPT partition function can be written as H,= 0 H,+H, SE 9 0.02—
o0 Recall that thermodynamic quantities can : s
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where H 1s the enthalpy given by T ( NPT) CP:a_T S:kBln(ANPT)"'T COnC|U5|OnS
H=E +PV op
Enthalpy Heat Capacity Entropy * A new computational method based on Nested Sampling to compute

and [Sz(kT)'1 where k 1s the Boltzmann constant.

the NPT partition function and thermodynamic quantities has been
successtully implemented

Th tition functi then be reduced to a densit
of znliﬁzll loztaltl:; fl(i)rlllncg?venélg S AR Model Svstem * Results are confirmed by comparison with Parallel Tempering
> ’ Y * The method 1s an excellent choice to simulate 1sobaric systems and

generate TS plots and Pressure-Temperature phase diagrams

AL, = Z g ( H l.) e P Isolated (N=55) Lennard-Jones (LJ) system

. with hard spherical boundary.
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