Downloaded via FUDAN UNIV on March 11, 2024 at 06:29:45 (UTC).
See https://pubs.acs.org/sharingguidelines for options on how to legitimately share published articles.

THE JOURNAL OF

PHYSICAL
CHEMISTRY

A JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

I
"H S H# 1% &
. o I
| Wl | | %
"I $
| 14 o
: $
% (( )Y .) *
/ /
012

) % 012 3.4 5 6 7

) 8

) ]
*+ , ,

(( % ?<
9( $
) % ),
)* +": C
(( : (« ]
< =4, > ' ; =
45 (9 8 /2 2@= . 5 @
> ' . @<5
C 7 :
* 7
% . )
A : /.
>
$ E = o+
$ ) <+
B * ) 14 .+
$

' to# LS % e

7 ACS Publications ' Y


https://pubs.acs.org/page/virtual-collections.html?journal=jpccck&ref=feature
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Yikun+Kang"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Ye-Fei+Li"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Zhi-Pan+Liu"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf

# 0 &t # + + 308 I
)* o, / ! 1#
)* . =+ =+ * *
) 8 :
: > # : $ + <
EQM/MM(R) — EQM(RQM) + EMM(R) _ EMM(RQM) /
14 ! ! ! 1
! I
I * !
& I# # 092 I# 092
A
14 1"
)
EQM/MM(R) - EQM(#)M) + EQM—MM(R) + EMM(Q\AM)
7 F o ) ’
n G 1 I
> %
1 C
1 ! |
. | Il
% ,## 2 C !
: 1] 1
% 48 I | I# 092
C
$ ! I#
. ) 13
I# " I I#
11 8 ((
* 8 8 <k g "4
"4 "(( )* .
) * )* +":
)t g $
H . I# 092 : "I 012 "((
$ " )* +") *
I# 092 ' 7
1 "4
I# 092 I"I# C ?
"1l (( )* s ) F
2 +
1" ) <
I $% &



# 0 &#  # + 4 808 I
42 7
+*+ ||$||% " # + !n!# # /
7 ! 2 ! ! W
| | ! I#
2 ) 1 ﬁ ! I# |
) / 1% #
# &
L 1) 1? 4
>
1# 1
! I#
8 A _ QM ML
F'= -2 x ) x [factor x (r;*" —r;
092 [ G ) !
8] J! 8J J# C 8 ! 1%
8 = 1) 1? |
8 7 #6)L2
1 14 ! I#
> [ I#
K * $ @
Rtot - R’nner U Fé)ounda'y U Router ? / /M N
M _ pinner oundary link_atom_QM M N
RM = Ry R UR + $ 4
RML — Router U Rbounda’y U RIink_aom_ML < $ 4 8 I#
! 8
81 J! 81 J#
! 8 1% 8 C A 1
] [}
1# & %
8 ! 1% 8
7 7
& $ =
7 )
8 817 J! 81 J#
! 1% 2
81 J!
83 Ji# % | m
$ " "
! I# 7
7 #
8 /
. @« A 7 &
' %
" 1"14 ( ° ¥
$ C "%
1"l
! 1# "N
! 1# ! I
1% ! "
$ -/K
pt — QM ML -
R = RMyR"™u 2 & ]
E(Ropt) - EQM(RQM) + EML(RML) + ' I '
ELagra‘nge(Rboundary, /1) + EvdW(Rtot) _ ’ ! 6
"% K
ELOmR(RNY, 4y = 37 1 x (factor x M — ML)
i ! I#
@
-*3

1 $% &



# 0 St # + + $0& e
( ) s ) k. 6 8 ( ).
) * /o "I 1) 31,2
5
7 ! A , !
I# 3" ) /
) R =+
* =+ 3/. 3., /! ! I#
)* e
8 *
) ) /
& 7 "I ) N
"I G 2
8 % C
! I# e+ ) /
C ! : <<
% ) /. )* o, =+ =+ *
I % -=?
n C
!
H /
cC # . %
"I 14 .
$ % ) ) 2/
2- 2 C /
"I
11 C 9
o % (( 8 19 o
1 % $ o
I# «
?
) P 0 $ 1/ 3. /7?25
7 1) %
14 8:..,# AG = AE + ABzpe + AHg o815 — TAS "
(( ! p
%1 g’
+ 5 2/ : I# ) 7 P9 i
) 7 1) 8
$ C $
I"I# 2, 2 C
7 1)
+.+ +
; ( 012 (
* > 8 L **
/ < ? < /
/ 1 Iy I = 14 LI g |

x4

1 $% &



# 0 &# # + o+ $0& ]
2 )* . )t («( i
3/,25 (9 )* o /o ) * /o >
« )<, /o ) o+ /o L ‘G
“G )G G
6 0 *x 8 1)
H / , /
7 021 " 114
) % ) 1)
| *x "I %
092 1) 1) %
8 22& 092 2 "I
$ (129 L ** («(
=7=4 5" -4 "I 1)
5'R A 092 % A ’ "I 1)
1) .44 1>9 ..+ 5
<,@ 1 < 5
L * 228& **
2 C -+ 2%2
27? C
2 7 ) P
1) 5 '
8 5>20 7 ( 7
% LL> 7 0 6 8 ' )*
97 069 % 7 '« % fo )
> +. 5 '(( %
8 6 7 )* +/</_
% 0
..@5 R/ %
/. <5 ((
& 7 ((
)* .+ 08
0 6 7 $ 1106 7 % (( ) R
oo # $%& % % & %
/ ' *
: (( ) K
"I ( %
cC '

ko

*

1 $% &



# 0 &#  # + 4 808 I
.(('+*+ s+ ) AGEE 3 .2 0.=@5
. " W ((
(( )* M )* o, '((
N 0 1) AGeps
0 0, "
e /. 5 [ )
22 2@ 24 2+ 2<
>
M" N 0
. %
) 2 ( ; ’ 5
)* |+ "I % C % («
> ) ) * % 2
% 2/ / . '
/@ 5 2 $ ' ’
@ - AGEE
.<@5 -5 ! :
3 /.
" ] ' 2 )* +
4 5 *% %
$ . 2 % S
0.<? 0.=? 5 95>)2 ) * ) R
) ? R
< 5 012 (( )* o, - . 314=R
! =, 5 / )); 3 /4+ R
-k .
: . . )* . 2R
( (( ) + / * / s 3/4. R , / )+ 3/ @:R
012 K 2 (o 3,
) 2= ORR )* * ’
'(( AGpps
S 012
) + O _ - 5 , 2+ ?<
AGms  )* . % =4 c 8
.=, 5 . O < 5
A 4= 2+
-+.+ ) ?
'(( ) k-
| 1"l >
* ‘ )
'(( ) ) 2/. %
.+@5 '
30/745
'((
) M N
(( )* . )
'(( ) *e
012
% ) 2/
) + AG,?DRS?
(( ) *. AGRES
3.4 .@ .-?5
, ! ((
) ’*
1) AGTE I= 5
. / , / ) 2/,
212 2- 2= AGSE
2 ORR ) i i
: AGRRE )% . ’ AGSR 3
) \ oRR e
A .4 0.@/5 AGHE
) ¥ .4 5 )* . ..2 5

1 $% &



'# 0 &# + + $0&
) )%
'(( )* ., - < -4 5 < <+ <=?
5
5+ % ' 2" %72 2
2 22, 8
c 7 2 )
) ) ) ?
|(( )* +") ’*_ ,
< < H 12 012 ) ?
$ )
C ) $ ,?
6
: )
11@ 11 R
oo 2/-
)" | @+R
>
012
8+ %2, 2
8 14
% ; %
A
"4
8
C I# 092
8 I* +
rom 13
% 114 I# 092
: % )*
* L) "4
7 %
$
| "I
)< ) ((
/ /
I OH 012 ) ! )
"1 )* o )L ) < o
* ) *. )* ) * )
), F
< R? (
; 02 v ) ). AGE
=4 .=, 5 . ’
! AGEE 3
) ) ) UL ? 0.=@5 > ) I '«
) < "I 012 AGSE® @/
) 2+ 2k - Fs r
8 012 ) h ORR 5 4
)<, ) AGps 3 .4 0O.@/5
) ? $ ) ?
' 7 7
) < )

1 $% &



# 0 &t # + + $0& [ ]
Izz,' v ?7# 1 G# & E® & EQ@ 2'GQ F
% % ) 8
2 ’ $2 2 2" 58 /= I=<<,,
2 C +0 )G# 6@ 9 FA F® SdA PG
K™ "L H ?.@.=? P 0& LG G# G F GP G
1 [ ** 208 ** G # F > 1 Cc * 2
% G ( ! : * L * ;]
)* G 8 14 G 0172 : R A
. o <# IGP PQ@ F@ F® FGt )GF FG
) 01) P SG 26 FG EFGt )G2 1G# LGL
20! % 6" "# 47)
T- "o =—==- @/@<
’ ’ - P IGP >Gl PO F OGP )
# 9 2 7 : > ! *
L 8% 2 2 "" BB) ?4 [-<+][-<+-
" = F FG! EG P& 2@ E !
% 9 L *
#" $ 1 1 %# ( "# 55/, .@/.@~=
&" -(()** + " @ 2 EG #G S& F@ P
2 =
L2422 =4272G 9 K §] 12 420 ) =<
" 42 &G& L9 : 0 C
: * 1 : * ( 2
>
# $ 1 vl %# E 5}'<4 ,41/-..+/-?/, ? 8% 2 2
&" ' "(0* + | /. 2 1G2 'GQ 0 #G# PO >
&"! " " 2 12"$ 9+ @-++@-<<
-l Il " /i 2 1G2 'GP SE®& PO!
+ /[ 0 " ((x( 8 7
+ " A- < /=G 9 K7 U 8 2 12"% : 4 -2=-77=
/, ' 2G PO! # > 2
> 0 : K : 2
# ) - 2 5( ., [12)?12,-
? 2EG G: E &G E:G& FLG#
o E: ( 9% C 2 9 0
’ 9 1 * ( - 2
" 5 1@ 1<?. lI<+.
&ft $ ! !. *z/"# + Q 0 & ‘G# P (
© #>20 ? KL 8
K 8" ! $ 1
K" 00 H ?.@.=? N < <@? <4
< F &G: 2Gt FG #G 2@ SG PG
& :G# (G: IGP EG 0®&® #CG EG
S FO * ) > :
*1 : > '% ( (
. o "# 4 // v@'< 1@:@
9 % ;"2 - P *GP GL E@& FGL P&® : G
8 Q &GE GF (G FG &G& :GS F
1 0 L 1 0 8 ) 2 7 9 '%
vnF)>1<.2<.2 * 2 ) (/ X IG *:& sa4<) 6
: L w2l J4=07 @@l ,,.2?.? = ! ot
Ml4+<2.] 4l=+<,] 4]+<?., 4,.-ll, 2 -2 2 227 ) = lH@).A4
) So#(9( O(CP9 ) ( /@ 68 EL 7 : K
) _ : 7 82 #'2 2 ## 5%, 4. <?
) ' L R 14 L 2G EG 2® >
7
T 2 1)1 4+ 0 822 $2""
/| F EG PG S@P F& G: 5% < I<H .+
Gl E®@ S@ F@® G& sa - S  G& SG E@® EP )
#E #1G& F: 2 ! 2 C ! : 0 Cc >
2 : 2 6 9 "% 220 2 )7 4 =@ =<=
( - 12 2 2 2" 3+, = aS@ 2 1) : % &
o LGt (G# :GF E@ SG #@ GP LG 2 " 5,
# 2@ E® | C8 F& LGS EG S , & 5G5S *G# E :G LGL & 5>20QCK
0 : : >
2 YA+ 2 ( 5520 #2 $2 "2 " '37
-2 2 " %49 ?.4= 1.@.7?
-*-5 1 $% &



# 0 &t # + + $0&

2?2 2 :G# P02 2 & 8 !
2 0 0 2 82 2 #
97?7 /@?@ +<
+ 2 GP SE@ P02 8
$2 2 2 $2" 53 ?? |=@+<<-
< # F)G# PO02 2 2"23, C
2 ! # 6
L 2 $2 2 2" 59 ., .,
- ! 2G 21G# PO1
7 %
6" " ' @ -=/-==
= # F& :G# POC2 > 2
> ): 7 ) 2 !
# 822 2 12" 5)% 4 .41,
@2 F)GQ O0#@ :G# PO! 2
1% P 1 8
L ! # 0 2 822 2 12"
5)) 4 [?+][?+/+
4 Q L G) E9
$2 2
; #H& 4) - -4 ]l@-
?. 0 E0OGBG 8 Q®7 'L 7 L
> % ! 2 $2 2 2#E&T7T/@ ?@-<
?@-@
? QR (G# & QG
>G (LC
82 2 $ 2
5)( @ .@+.-
?, 2 P &GQ EA 8 : )G: 8 CG
*8 EQG& ) %
K C Il "% *44
-2,/ +44@

72 L (G& EG P)GP (G& &GO #G
P E® &GP S®@ :G# E® EB",”?
0) % 0
6" "3 -
L HP G& FG 9G QG #&
F& P& PG EG PG :GS &6 6

% # > % )* 2 :
( 0 12 2 22t 4972

1242 124,@

2<: LG FG 2@ )G G& G FGt

0@ (GP E® >@& IGP G G&

LG) S ) *+

%
2 12" 54- -4-@

-*-8 1 $%



