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A study on the OZ theory to improve the accuracy of thermodynamic quantities
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The solvation free energy plays the central role in discussing the
thermodynamic stability of solutes in solution. While the integral equation method including the 0Z
theory has an advantage of low computational cost, the solvation free energy obtained by the method
suffers from a significant error coming from the approximation assumed in the theories. This study
began with improving the accuracies for monatomic molecular systems, and aimed to improve the
3D-RISM theory through a bottom-up approach. This study has proposed the SEB correction, which is
defined as a bridge function to have an effect of enlarging the sigma parameter of the LJ potential.

This correction can be widely used not only for monatomic molecular systems but also for polyatomic
ones. Furthermore, the SEB is found to improve the accuracy of the hydration free energy obtained
from the 3D-RISM theory.

0z RISM closure hybrid closu
re Lennard-Jones



B XL C—19, F—19—1 Gm)

1. WFZEBIA S IO =

2R 7 B D IKFNRSY T30k S OB RENT 12\ T 3D-RISM & W\ 9 BiEa A BT
TEY., FI7vI7TF IR —HICHET 25#mE T 3D-RISM HigTIT2bihd L HiZk->TW
72, 3D-RISM #3513 Ornstein-Zernike f&/0 HEBH (LLT. OZ B O—FTHY ., i
a2k 28 TH D, DMK O—Fl L LB EN" 2 o n s, HAmEEx
BREDOES ) FE L ITNCAE DD N TN S 728, AABES UL, S SR 1% 215
HZEMTED, 1272 L, ARSI E TN TV DEAICIE, ORI FECHEY
BERIFTZEND D, OZBHFHIIT@ET ., MOh0ue, (FlziX HNCX PY 2 8) nExh
572, OZHGFZ1E L THOLND BT FREITEE ClIn, REETH IR BN
PRI L T LE D W) BED A LGS, ZOREIE, thermodynamic inconsistency &
FREAL, HRLR RO FLEGE TIE 1960 1B 2 1970 FARITIET T B AU TV 7= [Tk
@I,
Ltk 3D-RISM BG83 %4 L= D1 2000 Frift TH 553, 3D-RISM Emid ¥ N7 B
DIEFE\AEHEIR Iy 1R~ R G A TE 5720, A AL, HBICHWORTE R, &
AUE T 3D-RISM Eiga i HEkEhBI D% < 13, # 2 /37 B0 780 DR H o RO434i B
ZOHLDODFHETH -T2, 3D-RISM OSAREEN LR SN DB FEmO—fF & LT, BB
HHTZ RV X— (X o7 EEOBEULFERT v x ) BT 5%, 3D-RISM HEigic k-
WA AR = 2 VX —OHRE LT bi CTE 228, 2010 EH 720 D ZOREE~DER N
EE o 72[3CHr@], 3D-RISM Fii Cld Kovalenko-Hirata & FEIEIL 2 UTEliE (LA F. KH ¥TfEl)
DHEZEICHW SN S, KHIEEO FTo 3D-RISM #i# (LT, 3D-RISM/KH #i#) 1%, EB
EIZ TR A B RV X — 2 KMl 2 0 b 5 Z E RS TV SO, Z o
AR 1, L HO@ R Z T L TWD 2 & BN b= CHO], =0k, Fhx s
=72k, 1960 ERB- VI LN TV B EMEARICK T2 thermodynamic
inconsistency ORE & | PRI H = % /L ¥ — 0 LJ HiE K ORBEN SR BE LT D
ZERERM SN CUR@], o RGOSR E/ICITES ., 7Y vy UEERHCLR D,
HERIC B 2 ERAICE W7 U » VB E WA LB FIZIT LI RT oy b o N
TA=RELLRKELTEEVIBROTY v PR (SEB B%) ThHh-oTH, BfEMT
I —DOMIEHEE U THOEIET 5 Z & AR STz [SUR@],

2. WO HB

3D-RISM/KH HFHIZITE LN 2 EHE N T\ 5, 77205, 0Z HEA ol (RISM it
) & closure FEERMM DI (KH UTfE) TH 5, Fex D7 —7 T L= Z & U@,
KH STl 3 R B B RV — 2 K42 EEK L 72 0 1558 TH 5, closure HFEAM]
DO EMIET D 1L LT SEB 2R L7ZCUR@I 2, ARAFZETIXZ 0 ka2 H+0+
~NERTAHZ EEZHET, — 7. RISM it EEFR A= r L X —2 8D & 5 s KX+
MTFEAEH BN E RS TR S NTER IR T 2RENENZ L35 TWD D,
HHE N TORWEFOFIRIZEE L TEREMZREBLZIIITOIL TR, AIFFTIE,. RISM ¥l
DA BRI I B = f L X —F DB ) F R KT THEOMHAL ¥ —7 v N9 5,

F 7= 3D-RISM #%T KH it K< WS N EB OO E Sk, BAEA 2RI ED X Xz
H 5, BlziE, 3D-RISM Hin & HNC STl O A DO ITEMEANC T LT <0 B B0 A
D CHNEETH D, ZOREEZEET A0 KHIERNZH I T&E, Zo8A051%. KH
IO EAEAIINFNED L S 245 LI E £ BERORSE CELLORSEE) 2@ 5 HIENLEEN D,
Forx D7 N—TFTHZE L= SEB #iiEECE@NIIER L, RISM TERnEEN 556~ 0
FEBEAMRETH D, ZDZ &b, 3D-RISM Hiaic k1) 5 KH Il okttt o L & ndkbh
RN EWNS AUy RREIFTE D,

AN FEOPIITERSABEBOM Y TRbEINDI O L H D, HlZIXE OB ERMY LB
& U2 SRERERSC, [JESOIREMY & BIR LI ESMREEN R T oD, 2S00 ZED
FERE 2T D 72 DI2iE, B A B DB FERR o Oy DR E 2 i D LR B 5, OZ Piim
(IS NI BV SA BB DB B ORIy O EBNIH 203, D OREEIZ DWW T DR
AITIZE A ML TRV, ABFE T LI WA OZIR TR & [TERE OB EIZ DWW T, )
BT BAER OBy OREEE & OBSE#IZE R L OO D FETH D,

3. WFFED Ik

(1) 3D-RISM Biia TR £ 2R H i — /L X — O KEHH 0 FEK AN L] HIZH D &9 BEAF
DOWFFERE RN S L] BR TS T2 54 & LT SEB AEIEO M ] AT REMEIC W TRETT 5,
SEB i 1EE CIIEVE DA BIE DS D BN Y Sl A 0 /8T A — % O (HINC <° KH #T{Ll% Tl o
ERELTD) ICKVHET S, ZZCTOMBEIIMHEEREZ EOLITRDDINE VI A THD,
ONE DI MD EDOBRGABEEICA D IOICHERZRD DL HFETHD . OO EDTENTR
NEEMHFRFREROFEEZ R TLIICHRD DL FIETH D,



(2) ZIEADTFDOEE, SEBOMIER (6 XTA—HEZRKRELTHE) 2E0LHICEDDLE
NERRTT D, FTNLLI K23 2 A L R0 FOWEEE 2. L] BIF 00 Fiah
DOIRPEEFN % 25FE closure ITRLO FTHARD, FRIOABEEIC R DI D RENEIE T4 T IAE D
EELEDIIITRRZONICEEEL D,

(3) BEESTFROWHART ¥ VETFATIILL DA, LIRT Iy L7 —a R RF v
VX INLOEREDERHWONS, COFETNLE I —O U REFRERZE LTS, J = F%A~D
SEB #H1IE D H FTREMEIZ DWW TG 5, £ 9, IWIEITE T VIERIE S L, WEIXE o Em 2
5 RFFEERD, S BT, 3D-RISMIZ X B/KFIH H T R/ F—F5 ~0 SEB j& H T RerE
IZOWTHRFTT 5,

(4) LIFiRzxtg s LT, B0 BEEOBEMS R L OEERS ORBE LR 5, BiElT
JER S LT A TH D | B X ERENE RS ICEET S, OB EORE L)
BOAR BB DIy DG & OB A2~ 5,

4. WFIERE

(1) L HJR 0 T30 (R - WE & BI2 L] R0 706 72 D SR A BUBIR O1AK) % x5
& L CSEBMIEIEA MM LT, SEBOMIER (0 XTA—HEZMIETHHEOZLTHY ., LIF
TIEL SEB /3T A —& LIES) OIFEICE L. M EZHHT 554, BLOEN TR L EfER
FREAXO—BMWE2FAT D56 OB &2 Miat Uiz, Bi# 1L SEB /)T A —# D parametrization T
HY ., LLTDQ)BLOE) OMENE CEEREKEZRD, Z 2 TIEBE O [E R L JEHE
BHBEXO—EME) BT MR ETIT 5, KH closure ® FTLI MADIENZRD D & X
JE FRERUTEIEEN LU, MR G RBRE N9 5, SEB N7 A —Z 228 {b S s
DEFEN EBICEATI2OEZFHAL T, ZNOER—KTEHEICRTA—FERDDL L%
ATz, TO XL THRDTZ SEB /RT A —H 2 fifi Z IFNER T R VX —, JEN, ALFERT v~
N OFES RN L DR EEIT WD EORERICE S —& LT,

(2) LIkt 2 @A Lz IR0 T 23Y & 250 T T T
L. LT HET4 TR ComMR % 2 Kt 07 E 'y a
(2D-02) B CH-<7-, HNC 35 L OVKHFRIO F 200f ) i &
TERBEAN A B R L3 — (30 K EHI & A7z STk 150k a @ 3
®l, % =T SEB MEMLAMA L 25, il E . = 5 B
ME BT XX —ORERBEcGHESAZ(® T 100F 4 ¢ B v T2
D, OB, SEBBATA—4 (aLF5) OfifE "w  tg¥ i
WEEOEBEEZFHND & &b B0 FIRE 3 . ® HNC :
IZBIT % SEB T A —HfEL O EIT-72[3C  ~  0F A KH 3
RG], i ROl 2 |7, SEB/ST A —4 =3 Ll
XI55 7@ bond (2 JiL 1 & 5505 1) 5Bl U A SEBKH |
ST EEARTE L7\, 72, SEB /ST A — 4 f OO B b
ITBURLT 5 T ORI HAER & 13E 8L 00 05 10 15 20 25
Too TNHDT ENG HIZERCR (1) THIEF4) 1 Y6" []
b4

TAZHRF LT/ T A —2 4l L7= SEB B% % . &
CHTOEFR I F~EALTINIEN w1 p.ozZBHic & 2ABMEHRTRILE —
G370 oo ZAUT SEB BB OBAEMEZ ER L T

D HF 53 O SEB /8T A —HfEM R E - T 1.10 —r——
WHIZZ EF5F DT A —Z{WIFRETH (e)
HILEHEREBLTWD, 7=, [AEED SEB OBHHE | 08 ® SEB-HNC

: B SEB-KH

PEIX L 0 BB IS xE LT 3D-0Z B CREA
LIRERTHMERTE I, ST, ZRFOFE T | o6
Bzt L C RISM Bz 2 WA 340 SEB AR = '

----- SEB-HNC (monatomic)
=== SEB-KH (monatomic)

LI B L B B B
PRI S ST SR B

BEPEIC OV T O MM TOARWEFICH 5 F o o a w_w_ -
L CIL SEB OBfEMER B cx— v T B

WD JRFICK L TIE SEB IC K AMHIENTE Aah I PP P W
iz, SEB A TR U v UBIHEUTHS T 5 8, 1021 ]
LN TWDEFOMIEIRSFNT Y v VB ool t ]
L2 THIESNDEZRETH D, 0 30 60 90
B) LJRF vy e —ar R Fr vy Lk 0, [deg]
HRAGDLEET VIR LT SEB MiEikEd M2 SEB/$S X — 2 0 EikEH

BREDN E D InE AN T T L & LR
ITETVIRRIE L Lz, £7, WEE LT EmEA T2 R0 FDOETNVEEZT-, INC
<2 KH I TIEABEFD B B = b — B REEl & A 7-28, SEB @A L W iR Ao rL ¥



—OREITEEL, 70,
SEB /T A — X OREAENE b e
RBETDHZENTE, BT,
T NIREEE~DK - 7 o n
RV A - AV IR 3B OB RN
HEHTRLX—% 3D-07 B
CEHE L7, SEBEAIC LV I
R E B kL X — D E S E
LRI NDZ ENRTI-o
7. 3D-RISM ERim~ SEB ff1E
FEOwEA bR TSRO, 5% rmethane ethane propane n-butane
Ba2X 3 1TRT, AU [ |
BKELEBEORERTHD I cthanol ]
73, SEB 03 L2 & 0 K FnE H -10
TR FX—PNEHEICLET

%, M3 Tlxr—nrR T 53 3D-RISM3E&F~ DSEBE AR
VxNEELRbNRE L

Tre ZTNHDFERNS, 7 —1 U RITK

O experiment
| F4 without SEBT
B with SEB

]
<o

p—
<

methanol

SFE [kcal/mol]

=]

AR 8 . 0.8 T T L T — 2.8

LjC Y SEB fHIEIENAH THDHZ &N L ('l) — difference in /,,(r) g
MR TE T, * O dg(n/dT<(eky) fomMD T 2.4
i = dg(r)/dT*(e/kg) from HNCT , 0

=
'

(4) LJ WARSE OB RN E B =1L % —
DOFAZEN, & L CEE A B DS
HERN VISR T S Z N2 E
TOMTE (B 2 IXHFZERCR (1)) THIH
LCWe, ZHuU3EhEamEHEOH
230 FEES AR T v LD R ER

- — - l"E)“dfl(r)“dr

 +
0 |
%o

|

ES
&
&

—

[-] (M ur 2ouasagyip

| L1l I L1l I | 81 | 11l | |
2 & = = |
oo

dg(r)dT<(e/ky) [] or —(1/€)xdu(r)/dr [A]
=]
o

CRET B & R, BRI E -/ -
NE D=0 DR T 04—/ ' 1 0.0
b LBV B OO 225 TV P R T
HILIRELTNSD (RAICE Y o8 00 08 ik

F L MEDIEEI KX < 72 5 B ¢
OB IR D RE DS b T L ric[-]

D), TOBLENGIE, BIREOMAEE PPN DB A T | F T
R S SO LE S 213k G & 2 1T M4 ERSHBEROEBEMSVEIGREBICKITTHE
IR FREMRRICE LT LRI, T 5
WABEERO TRV E THETES, 2T,
BN A B DR FEB 3 d &L ONE T3y & 3K 0
O, JEIMRERCEIREER ORZEIT OV TR
L7203k @], JE R 8 08 FE 5y B £k o 51 F 5]
X AT, BRI OB D —
E—2 OHT= 0 BEIMREBOBEICR b L
MITTZ EDMER TE 7=, BRSO MBEEOEE
Wy L EETENER E OB LR CTH o 72,

—_~
0
S

1.0) [-]

(5) MFFERE (2) TE MK L7= L 51T, RISM Hig
WITE S R ex 3 250k 28 K < g ey ; HNCH
DN B D, ZNEMRT DT DI IERD 5 . .""E“TMVH“t
ONEDE LT, AEFYE0Z (AA0Z) FHEEDR B 0 | 2 3

% 2 T2 [SCHR®], AAOZ TILfa i = & (I HR ;

F4F D 07 TR E ML 25, Z OBEDORT rlo [-]
V’V/I/@:figﬁ%ﬁ\%‘:ﬂm—g_é%j@/ﬁ\b’@f%ﬁ v BB VAN S e, 0
B2 = b CHPNT Y o SR Y > MOZTRIELADTATY v IR&
MIEZ ANDZ L &, BHENRE LT L] ZFHFoF2RE e LT L] HEFHFRlEh
DO ZE 2 7=, AMOZ THE L= TN7 Y v VB %A 2D-0Z B CrtE L b D Lt L
B &K 52T, K5 LN T HFERTH Y, AAOZ 1X 2D-07 OFERITIFITEE
W= LTS, ZOX I AOZ T ENTZREFITx L TR0 7R E 525 2 &1y
Motz TOE., HH I TORWEFITH LT AAZ OFERIZ I WEIFE 2 o=, 2D
SIS HBOMEL LTE-> TV 5,

!
4
4
14
'
¢
'
'
[}
'
[}
!
"

uv
bintra.l (I"

HNC+2DOZ/HNC

T A

1

(]
\IlIllllllll\IIIlIIII\l\IIIII

(6) AHFIERRREZ D TN T, BB )RR B BRL O KE BE D3RR B R = 1L 6 — (T BREE
(CEET D Z L VHI LT, € 2 C, T BE-TRBERAR B B & IEAE LS SR 60 2 TTEDBAJEIC bAE T
L7ce BARANCIZ, Beigrym Rk C oS E WD IETRIE L, Thz Eflc 7 —Y =



WS 5721z 07 PR Cim FEBE~IEfH T 5 0012
FFiEERE LT (LLF. hybrid closure 1 & ’ I
RS . 07 fEI D closure 3T & LTI HNC, r(a)
KH OMLIZ KGK & vy 9 dr L 2, KGK AR 0.011F —
MFERRED AR & > TR S 72 WERIZ Kobryn 1
HICL o TREESNTZ D TH D[RO,
HNC, KH. KGK &\ 7= closure DEWE
hybrid closure {EOREEIZIFE A E 8%
5273, WINHIRIEREOHREE 5 27,
TIVETIT L) R FIREE72 T Tl <
AR E 7 WIZk LTS hybrid closure {% 0.008 - w— hybrid MD-KGK |
Zom U, VA -V AH BE BB o IE e 72 R - —— from NPT-MD
fifi 327 [CCRRO]. WD i & 07 Bz 60 0 0007+ 1 . o
B2 DR ro & LT, R rol2DWNT 0 1 2 3 4
Rt L7 fE R0 — %4 6 12~7, ¥ 6 Tl
FIRERERORBETE=F—L T\, 1o
INETEDE1T closure LD A E X6 Y B Z B Ohybrid closureiz~ D E
BT D570, RIS E D EfETIZRV—

Ji. RETED 113 MD BB HHiFHE=E

0.010 .

0009

K /(00) [-]

ro/oc [-]

OWBLI T D, R RIEHIC 7 1.2y
%o i e LTI, B9 A X2k LT 0 82_(0) 1
2~3 < DV OHBETCEIY B2 D DR Y Or .
T o7, 51T, hybrid closure #THEMD 04l 1
EOREREFNT 02 #HET D Lk dT _ T ]
DD EOT =2 5T )y SESEET = b ]
B LmAiEL s, —hle LT, Barc = UUf ]
DIEBIRET M LTT Y v VBIsEs S — belr)
ll:lj Lfi;ﬁu:%%f 7 @:ﬁ—\‘ﬁ_o LJ (}ﬁﬁg%ézﬁfﬁ—é o N —— b(:-\(") ]
7V RIS ARk IC BV TR osb srrebi(n)
WM ch 5, Zux7 U v VKD Tt e byu(®)
Universality Ansatz & L CHIHIL TV 5[ R )] S I I B
BRI, AWFZECHEM L 72 IRAEE T L ORE 0.5 1.0 15 20 25
IZBWT, BB E Tl Universality Ansatz

BT BRENG LN, —F, (KEED rlog [-]

BRAACHO T ) v VBT my ARMEETLCHELINLTY Y VEY
Universality Ansatz 7>5BAREIZAM LD 555

Lipotz (M7), 7—uarZORBESMEICENTIE, LI HAED L 5 REERERT > v L H
TROLNTET7 U v VB SRR 2382 T 2 L AVRIE S LT,

< 5| H TRk >

@D Y. Rosenfeld and N. W. Ashcroft, Phys. Rev. A, 20 (1979) 1208.

@ D. S. Palmer, A. I. Frolov, E. L. Ratkova, and M. V. Fedorov, J. Phys.: Condens.
Matter, 22 (2010) 492101.

® J-F. Truchon, B. M. Pettitt, and P. Labute, J. Chem. Theory Comput., 10 (2014) 934.

@ T. Miyata and Y. Ebato, J. Mol. Lig., 217 (2016) 75.

® T. Miyata and N. Yabuki, AIP adv., 9 (2019) 025310.

® T. Miyata, “Molecular Theory of Solution for Solvation Thermodynamics” , in
“Molecular Basics of Liquids and Liquid-Based Materials” , K. Nishiyama, T.
Yamaguchi, T. Takamuku and N. Yoshida (Ed.) (Springer, Singapore, 2021), pp. 117-
168.

@ T. Miyata and S. Miyazaki, Chem. Phys. Lett., 658 (2016) 224.

T. Miyata, K. Fukuma, and T. Kiuchi, J. Mol. Liq., 388 (2023) 122803.

® A. E. Kobryn, S. Gusarov, and A. Kovalenko, J. Phys.: Condens. Matter, 28 (2016)
404003.

T. Miyata, Y. Funahara, S. Omori, and T. Shinjo, AIP Adv., 13 (2023) 115322.



15 15 0 7

Miyata Tatsuhiko Hikasa Yusuke

12

Sigma enlarging bridge correction of three dimensional Ornstein?Zernike theory for solvation
free energy of polyatomic solutes immersed in Lennard-Jones monatomic solvent

2022

AIP Advances

085206 085206

DOl
10.1063/5.0102003

Takeda M. Maruyama K. Akiyama R. Miyata T.

140

Integral equation study of effective attraction between like-charged particles mediated by
cations: Comparison between IPY2 and HNC closures

2022

Europhysics Letters

17001 17001

DOl
10.1209/0295-5075/ac94f5

Miyata Tatsuhiko Murata Shohei Sakamoto Megumi Sasaki Yasushi

12

Accuracy of some useful closure relations in combination with the reference interaction site
model theory for fluids of single component diatomic molecules

2022

AIP Advances

035248 035248

DOl
10.1063/5.0085014

Miyata Tatsuhiko

755

Sigma enlarging bridge function for heteronuclear Lennard-Jones diatomic solute solvated in a
Lennard-Jones monatomic solvent in terms of the parameter transferability

2020

Chemical Physics Letters

137777 137777

DOl
10.1016/j .cplett.2020.137777




Miyata Tatsuhiko Yabuki Naoya Leung Jackie

49

Transferability of Sigma Enlarging Bridge Function for Lennard-Jones Diatomic Solute Using 2020

Monatomic Solvent Correlation Obtained from Molecular Dynamics Simulation

Chemistry Letters 1372 1375
DOl

10.1246/cl.200521

Miyata Tatsuhiko Nishida Shunsuke Ogasawara Yu 11

Extending correlation functions of molecular dynamics simulation by Kovalenko?Hirata and 2021

Kobryn?Gusarov?Kovalenko closures for monatomic Lennard-Jones solvent and its application to a
calculation of solvation

AIP Advances

025026 025026

DOl
10.1063/5.0043388

Miyata Tatsuhiko Ogasawara Yu Fujii Takahiro Yano Daigo Ebato Yuki 290
An assessment of the sigma enlarging bridge function for a Lennard-Jones solution using a 2019
solvent-solvent correlation function obtained from molecular dynamics simulation
Journal of Molecular Liquids -

DOl
10.1016/j.mol1iq.2019.111167
Miyata Tatsuhiko Tange Kentaro 700
Performance of Kobryn-Gusarov-Kovalenko closure from a thermodynamic viewpoint for one- 2018
component Lennard-Jones fluids
Chemical Physics Letters 88 95

DOl
10.1016/j .cplett.2018.04.013




Uto Takuya Kodama Yuta Miyata Tatsuhiko Yui Toshifumi 190

Molecular dynamics simulations of theoretical cellulose nanotube models 2018

Carbohydrate Polymers 331 338
DOI

10.1016/j -carbpol .2018.03.004

Miyata Tatsuhiko Yabuki Naoya 9

A study on the transferability of the sigma enlarging bridge function for an accurate 2019

evaluation of solvation free energy: The case of homonuclear Lennard-Jones diatomic solute
solvated in a Lennard-Jones monatomic solvent

AIP Advances

025310 025310

DOl
10.1063/1.5087935

Tatsuhiko Miyata 90

A Parameterization of Empirical Sigma Enlarging Bridge Correction of Kovalenko-Hirata Closure 2017

in Ornstein-Zernike Theory for Lennard-Jones Fluids

Bull. Chem. Soc. Jpn. 1095-1104
DOl

10.1246/bcsj 20170203

Tatsuhiko Miyata and Yuki Ebato 245

Correction of Kovalenko-Hirata closure in Ornstein-Zernike integral equation theory for 2017

Lennard-Jones fluids

J. Molec. Liquids 2-10

DOl
10.1016/j.mol1iq.2017.05.134




Tatsuhiko Miyata and Yuki Ebato 217

Thermodynamic significance to correct the location of first rising region in radial 2016
distribution function approximately estimated from Ornstein-Zernike integral equation theory
for Lennard-Jones fluids

J. Molec. Liquids 75-82

DOl
10.1016/j.mol1iq.2015.11.054

Yuki Ebato and Tatsuhiko Miyata 6

A pressure consistent bridge correction of Kovalenko-Hirata closure in Ornstein-Zernike theory 2016
for Lennard-Jones fluids by apparently adjusting sigma parameter

AIP advances 55111

DOl
10.1063/1.4950703

Tatsuhiko Miyata and Sanae Miyazaki 658

Accuracy of Temperature-Derivative of Radial Distribution Function Calculated under 2016
Approximations in Ornstein-Zernike Theory for One-Component Lennard-Jones Fluid

Chem. Phys. Lett. 224-229

DOl
10.1016/j .cplett.2016.06.049

19 5 4

Tatsuhiko Miyata and Yusuke Hikasa

Application of the sigma enlarging bridge correction to polyatomic solutes solvated in Lennard-Jones monatomic solvent

The 15th Mini-Symposium on Liquids (MSL2022)

2022




LJ

44

2022

Tatsuhiko Miyata

Development of concepts and bridge functions to improve the accuracy of solvation free energy for molecular liquids

Pacifichem 2021

2021

Tatsuhiko Miyata and Tatsuhiro Kiuchi

Integral equation theory for describing the solvation of heteronuclear LJ diatomic solute in LJ monatomic solvent

The 13th Mini-Symposium on Liquids (MSL2019)

2019

RISM

42

2019




Tatsuhiko Miyata and Naoya Yabuki

Accuracy of 0Z Theory: Solvation Free Energy of LJ Diatomic Solute in LJ Solvent

The 12th Mini-Symposium on Liquids (MSL2018)

2018

Tatsuhiko Miyata, Takahiro Fujii, Daigo Yano, Yu Ogasawara and Yuki Ebato

Sigma enlarging bridge correction for an accurate evaluation of solvation free energy of Lennard-Jones fluids: an attempt
to utilize molecular simulation in preparing solvent-solvent correlation function

EMLG-JMLG Annual Meeting 2018

2018

0z

2019

Tatsuhiko Miyata, Takahiro Fujii, Daigo Yano, Yu Ogasawara and Yuki Ebato

SEB correction to improve the accuracy of solvation free energy for LJ fluids: an attempt to prepare solvent-solvent
correlation function by MD simulation

99

2019




Tatsuhiko Miyata

Accuracy of solvation free energy evaluated from Ornstein-Zernike integral equation theory for Lennard-Jones solvent system

International Workshop on Stat-Mech of Liquids

2017

Ornstein-Zernike

66

2017

0z LJ LJ

40

2017

Ornstein-Zernike

31

2017




Tatsuhiko Miyata and Naoya Yabuki

Accuracy of solvation free energy evaluated from Ornstein-Zernike integral equation theory

98

2018

0z LJ

2016

Tatsuhiko Miyata and Yuki Ebato

Correction of Kovalenko-Hirata closure in Ornstein-Zernike integral equation theory for Lennard-Jones fluids

EMLG-JMLG Annual Meeting 2016

2016

0z

39

2016




0z LJ

2017

2017

0z

2017

2016




