
NTChem  
NTChem  (.inp )  (bash

( ) csh (RCCS)) ntprep

ntprep

 

 

/opt/aics/ntchem/scripts 

  (RCCS) 

ccpg: /local/apl/pg/ntchem/scripts  ccuv: /local/apl/uv/ntchem/scripts 

Focus: /home1/share/NTChem/ntchem2013.4.0/scripts 

  

ntprep  

(1)  

xmol xyz

 

(2) .bash_profile ntprep  

.bash_profile  $PATH ntprep

 

*  

# User specific environment and startup programs 

$ PATH=$PATH: /opt/aics/ntchem/scripts 

$ export PATH 

(3)  

ntprep NTChem

ntprep

ntprep

.basis  

(4) ntprep  

cd

ntprep Enter ntprep  

$ cd ~/my_ntchem_wrkdir 



$ ntprep 

(5)  

“Enter geometry file name:”

xmol xyz Enter  

: h2o.xyz  

h2o.xyz [Enter] 

(6) NTChem  

“Enter input file name” NTChem

Enter  

: NTChem h2o_dft_opt.inp  

h2o_dft_opt [Enter] 

Enter (3)

(3) h2o.xyz

h2o.inp  

(7)  

“Select the type of task”

1 Enter

Enter

 

:  

3 [Enter] 

(8)  

“Select the quantum chemistry method”

DFT Enter

Enter  

: HF  

1 [Enter] 

(9)  

“Select how to assign the basis set”  

Enter

2 Enter

 

, “Select the basis set for”



Def2-SVP Enter

Enter

, ”0”

Enter ”Select basis set card”

Enter

 

: ”mybasis.basis”  

mybasis.basis [Enter] 

 

(10)  

“Select the scalar relativistic Hamiltonian”

Enter

Enter

 

: DK  

2 [Enter] 

-

“Select the spin-orbit relativistic Hamiltonian”

-

-

Enter

-

Enter  

: - DK3

- DK1  

2[Enter] 

2[Enter] 

(11)  

“Define the total charge”

(0) Enter

Enter  

: -1  

-1 [Enter] 



(12)  

“Define the spin multiplicity”

 ( 1 2) 

Enter

Enter  

: 3  

3 [Enter] 

(13) SCF  

“Select the type of SCF” SCF

SCF ( 1 Restricted 1 Unrestricted)

Enter SCF

SCF Enter

 

: 3 SCF Restricted-Open  

2 [Enter] 

(14) DFT (7) DFT  

“Select the DFT exchange-correlation functional” DFT

wB97XD Enter

Enter  

: DFT B3LYP  

3 [Enter] 

(15) SCF Fock 2 Coulomb  

“Select the method for evaluation of Coulomb contribution in SCF” SCF

Fock 2 Coulomb 2

Enter RI

2 Enter  

(16) SCF  

“Select the SCF initial guess”

NDDO Enter

Enter

 

: NTChem

 

3 [Enter] 



.MO  

(17) TD-DFT (TD-HF)  ((6) 1 (7)

HF DFT ) 

“Calculate the excitation energy by TD-DFT(TD-HF)” TD-DFT (TD-HF) 

Enter

2 Enter ”Select the TD approximation”

TD-DFT (TD-HF) 

RPA Enter

TDA 2 Enter ” Define the number 

of excited states”

Enter

Enter SCF

RHF ” Select target state” ,

1 Enter

3 2 Enter  

(18) Mulliken  

“Calculate the Mulliken populations” Mulliken

Mulliken Enter

Mulliken 2

Enter  

(19)  

“Calculate the electrostatic potential”

Enter

2 Enter  

(20)  

“Perform the parallel calculations”

Enter

2 Enter

”Define number of nodes used for parallel 

calculations” Enter

 

: 128  

128 [Enter] 

(21)  



“Define the job time limit in hh:mm:ss”

1 Enter

hh:mm:ss Enter

 

: 18 30  

18:30:00 [Enter]  



NTChem  
 

 

NTChem

ntprep inp

.bash

pjsub

 

: ntprep NTChem h2o_dft_opt.bash

 

$ pjsub h2o_dft_opt.bash 

 

NTChem  

 

   

  NTChem

ntprep inp

.csh jsub

 

: ntprep NTChem h2o_dft_opt.csh

ccpg  

$ jsub –q PF h2o_dft_opt.csh 

 

NTChem .out  

 

 

  



 (ab initio Molecular Dynamics)  
gradient 	 

RATTLE Nosé–Hoover

Tully

 

 

 ( ) 

 

Geom Velo

Velo  

 

Velo 

Vx1   Vy1   Vz1 

... 

VxN   VyN   VzN 

End 

 

Vx Vy Vz x y z &AIMD

VelUnit = 'AngFs' Angstrom/Femto second  

 

 

 

NormMod

Geom

Classical

Quantum &AIMD VibSample

Classical

Quantum  ( ) 

0  

 

 (

)

&AIMD RotSample = .TRUE. 1 1/2kT (k: 



T :  (&AIMD Kelvin )) 

 

2  

2 2

Molecule1 Molecule2

Geom Molecule1 Molecule2 …  

 

Geom 

!--- Molecule 1 

Symbol1   X1   Y1   Z1 

... 

SymbolN   XN   YN   ZN 

!--- Molecule 2 

Symbol(N+1)   X(N+1)   Y(N+1)   Z(N+1) 

... 

Symbol(N+M) X(N+M) Y(N+M) Z(N+M) 

End 

 

Symbol X Y Z x y z Molecule1 Molecule2

&AIMD NAtom1=N NAtom2=M  

2 &AIMD CollSample = .TRUE.

Molecule1 Molecule2

&AIMD Distance

2 &AIMD ImpParam

2kT

T &AIMD Kelvin

Molecule1 Molecule2 Z

&AIMD OriSample = .TRUE.

 

Molecule1 Molecule2

&AIMD VibSample RotSample

NormMod Geom

Molecule1 Molecul2 NormMod

Prefix Name &AIMD Name1 = 'Name1' Name2 = 'Name2'

 



 

&AIMD Kelvin

 

 

MD AIMD AIMD

AIMD &AIMD Restart = .TRUE.  

 

Nosé–Hoover chain

&AIMD Ensemble

&AIMD Kelvin  

 

RATTLE MD

(H–X )

RATTLE &AIMD RATTLE = .TRUE.

RATTLE

 

 

RATTLE 

Num1   Num2 

... 

NumN   NumM 

End 

 

Num  (Geom )  

 

 

 (NYI) 

Tully

&AIMD SurfHopt = .TRUE. Gradient

StateNum  



 (Molecular Mechanics)  
Tinker &Tinker2NT

Param TinXYZ

TinXYZ Tinker XYZ  

 

TinXYZ 

1   Symbol   X1   Y1   Z1   Param1   Bond1-1   Bond1-2   Bond1-3 

... 

N   Symbol   XN   YN   ZN   ParamN   BondN-1   BondN-2   BondN-3 

End 

 

Symbol X Y Z x y z Param MM

Bond Geom

TinXYZ  

Key Prefix Name

 



QM/MM  
Quantum Mechanics (QM) Molecular Mechanics (MM) 1

QM MM

van der Waals Molecular Mechanics (MM) 

QM MM  

QM/MM 3  

 

Name.inp   

Name.QM.inp QM  

Name.MM.inp MM  

 

 

QM/MM Geom

&QMMM NameQM NameMM QM MM Prefix Name

QM MM van der Waals TinXYZ

&QMMM Param van der Waals

TinXYZ Tinker XYZ  

 

TinXYZ 

1   Symbol1   X1   Y1   Z1   Param1   Bond1-1   Bond1-2   Bond1-3 

... 

N   SymbolN   XN   YN   ZN   ParamN   BondN-1   BondN-2   BondN-3 

N+1   Symbol(N+1)   X(N+1)   Y(N+1)   Z(N+1)   Param(N+1)   Bond(N+1)-1   

Bond(N+1)-2   Bond(N+1)-3 

... 

N+M   Symbol(N+M)   X(N+M)   Y(N+M)   Z(N+M)   Param(N+M)   Bond(N+M)-1   

Bond(N+M)-2   Bond(N+M)-3 

End 

 

Symbol X Y Z x y z Param MM

Bond Geom

TinXYZ  

 

QM  

QM Geom Geom_ONIOM

T



QM MM Ch

&MDInt1 CalChg = .TRUE.

QM  

 

Geom_ONIOM 

!--- QM 

Symbol1   X1   Y1   Z1   T 

... 

SymbolN   XN   YN   ZN   T 

!--- MM 

Ch   X(N+1)   Y(N+1)   Z(N+1)   Charge(N+1) 

... 

Ch   X(N+M)   Y(N+M)   Z(N+M)   Charge(N+M) 

End 

 

X Y Z CX CY CZ Charge  

 

MM  

MM Geom Geom_ONIOM

T MM TinXYZ MM

MM  

 

Geom_ONIOM 

!--- QM 

Symbol1   X1   Y1   Z1 

... 

SymbolN   XN   YN   ZN 

!--- MM 

Symbol(N+1)   X(N+1)   Y(N+1)   Z(N+1)   T 

... 

Symbol(N+M)   X(N+M)   Y(N+M)   Z(N+M)   T 

End 

 

TinXYZ 

!--- QM 



! 1   Symbol1   X1   Y1   Z1   Param1   Bond1-1   Bond1-2   Bond1-3 

... 

! N   SymbolN   XN   YN   ZN   ParamN   BondN-1   BondN-2   BondN-3 

!--- MM 

N+1   Symbol(N+1)   X(N+1)   Y(N+1)   Z(N+1)   Param(N+1)   Bond(N+1)-1   

Bond(N+1)-2   Bond(N+1)-3 

... 

N+M   Symbol(N+M)   X(N+M)   Y(N+M)   Z(N+M)   Param(N+M)   Bond(N+M)-1   

Bond(N+M)-2   Bond(N+M)-3 

End 



ONIOM  
NTChem 2-layer ONIOM Molecular Mechanics

ONIOM 4

 

 

Name.inp   

NameLR.inp Low-Real  

NameLM.inp Low-Model  

NameHM.inp High-Model  

 

 

ONIOM Geom &ONIOM

3 Prefix Name  

 

NameLR = ’NameLR’ Low-Real Prefix Name 

NameLM = ’NameLM’ Low-Model Prefix Name 

NameHM = ’NameHM’ High-Real Prefix Name 

 

Low-Real  

Low-Real

ONIOM Geom

 

 

Low-Model  

Low-Model Geom

Geom_ONIOM

T Model

Model Geom T

 

 

Geom_ONIOM 

Symbol1   X1   Y1   Z1 

... 

SymbolN   XN   YN   ZN 



!--- Model part 

Symbol(N+1)   X(N+1)   Y(N+1)   Z(N+1)   T   Cap(N+1)   Scale(N+1) 

... 

Symbol(N+M)   X(N+M)   Y(N+M)   Z(N+M)   T   Cap(N+M)   Scale(N+M) 

End 

 

Molecular Mechanics TinXYZ

Model

C5H8 2 Model

2

 

 

Geom_ONIOM 

 C   -0.909200   -1.126700   -0.207500 T 2 0.7  

 C   -1.300300    0.245100   -0.107400 

 H   -1.320900   -2.040000   -0.149000 T 

 C   -0.280000    1.163900   -0.112100 

 H   -2.149300    0.379500    0.806900 

 H   -1.874700    0.435900   -1.021500 

 H   -0.214800    1.664100    0.924700 

 H   -0.164900    1.942400   -0.794100 

 C    1.068700    0.180400   -0.018000 

 H    1.688800    0.488300   -0.918500 

 C    0.519000   -1.207700   -0.170000 T 9 0.7  

 H    1.662100    0.432500    0.911300 

 H    1.157900   -2.003100   -0.076500 T 

End 

 

TinXYZ 

 1  C   -0.909200   -1.126700   -0.207500  2     2     3    11   

! 2  C   -1.300300    0.245100   -0.107400  1     1     4     5    6    

 3  H   -1.320900   -2.040000   -0.149000  5     1    

! 4  C   -0.280000    1.163900   -0.112100  1     2     7     8    9    

! 5  H   -2.149300    0.379500    0.806900  5     2    

! 6  H   -1.874700    0.435900   -1.021500  5     2    



! 7  H   -0.214800    1.664100    0.924700  5     4    

! 8  H   -0.164900    1.942400   -0.794100  5     4    

! 9  C    1.068700    0.180400   -0.018000  1     4    10    11   12   

!10  H    1.688800    0.488300   -0.918500  5     9    

11  C    0.519000   -1.207700   -0.170000  2     1     9    13   

!12  H    1.662100    0.432500    0.911300  5     9    

13  H    1.157900   -2.003100   -0.076500  5    11   

! Cap atom 

 2  H   -1.300300    0.245100   -0.107400  5     1    

 9  H    1.068700    0.180400   -0.018000  5     11   

End 

 

High-Model  

High-Model Low-Model  



DL-Find

Nudged Elastic Band Dimer  

 

Geom &DLFind

Coord.xyz  

 

	 

Cartesian  

FixGeom

 (CoordType = 'Internal') 2 3 4

FixGeom  

 

FixGeom 

!--- Fix bond length atom1 - atom2 

atom1   atom2 

!--- Fix bond angle atom3 - atom4 - atom5 

atom3   atom4   atom5 

!--- Fix dihedral angle atom6 - atom7 - atom8 - atom9 

atom6   atom7   atom8   atom9 

 

End 

 

Cartesian FixXYZ Cartesian

Cartesian  (CoordType = 'XYZ')

FixXYZ "X" "Y" "Z"  

 

FixXYZ 

!--- Fix X coordinate of atom1 

atom1   X 

!--- Fix X and Y coordinate of atom2 

atom2   XY 

!--- Fix X, Y and Z coordinate of atom3 



atom3   XYZ 

End 

 

Hessian gradient Hessian

 

 

Nudged Elastic Band (NEB)  

NEB NEB 2

 

 

Name.inp   

Neme.2nd.inp  

 

 

Name.inp Geom

&DLFind NEB = .TRUE. Prefix 

Name OtherGeom = 'Name.2nd'  

 

 

Geom  

 

NEB nebpath.xyz NEB

nebinfo  

Image XYZ XYZ Image

&DLFind NEBPath

NInitImg NInitImg NImage 

- 1 Image Image

Image Image Image

 

 

Dimer  

Dimer &DLFind Dimer = .TRUE.  

 



&DLFind Dump  

(dlf_*.chk) &DLFind

Restart = .TRUE.  

 



¶º´µ¸´µ¼�

¶�

Tin2QMMMġėĦĆĪ'

'

version(2015/3/2�

¶�

Tin2QMMMùg��

•  Tin2QMMM.exeùj�'
–  QM/MM,(ONIOM��ùNTChemĈĭĞđĕ�Q�$ĒįĪ(

–  ��TinkerĈĭĞđĕß��XMol(XYZĜąĈĪßMDĚĨĤįĐĄħįč
ôp�ëßQM®3ĄY=ëóNTChemùĈĭĞđĕù�¤Ą�Q(

–  @�HEô�wëóãèùôßdġėĦĆĪJ'ù�Ą)s(

–  ďĉĩĞĕĜąĈĪø§ëóúQM/MM��÷öùġėĦĆĪ)s(

·�



¶º´µ¸´µ¼�

·�

��~�ĶQM/MMm�

•  QM/MMm'

– ��±=(QM�±+(MM�(

– MMx6�ôùQM��ĲQMx6�ôùMM��(

–  QM¤�õMM¤�æ}�øI¬(

– vtùNTChemôúQM/MM¦�/ú�Pë÷ã(

°�C�

��C�

¸�

QM�� MM��

nĶQM/MMmôúlink'atomú«@M�

ĥĔĪ��

��~�ĶONIOMm�

•  ONIOMm'

– ��±ĮĥĔĪ�(

– ����CĳĥĔĪ���CĲĥĔĪ�°�C(

– .��úu�Į��īğĪù�ü/ăîú�{(

–  NTChemôùlink(atom(

•  l�ô�^Į�/¥ú�ù�åY=(

link(atom�

C
C

×�

Ý�

°�C�

��C�

¹�

Real�� Model��

nĶĥĔĪ(:ĵòøòçlink'atomúc91��



¶º´µ¸´µ¼�

¸�

��~�ĶNTChemôùęĈĝĩđĖmù>��

•  MM��øúTinkerĞĬĊĨģĄ z'

–  Ĝĩįù+�%#<ĞĬĊĨģ(

–  version(6.2Ą"](

–  Tinker2NT.exeĄ ëó>�(

–  TinkerùĈĭĞđĕ�Qù~�æL�(

•  �_ùĈĭĞđĕô��Ą�åè!K'

– ��Ą�XìāĈĭĞđĕ(
–  “�×��īğĪ”kø�ùĈĭĞđĕ�

º�

��~�ĶĜąĈĪù�¯õWF:�

•  TinkerùĈĭĞđĕĜąĈĪ'

–  Tinker�ôùipWF:±.xyz(
– dġėĦĆĪ�ôúWF:±.Mn±õìā(

•  TinkerùĚĨĤįĐĜąĈĪ'

–  Tinker�ôùipWF:±.prm(

!!1362 !...(:_"
!!!!!1!!!!C!!!!!'0.618857!!!!0.280455!!!!0.694444!!!!!174!!!!!!!!2!!!!!3!!!!!4!
!!!!!2!!!!HC!!!!'1.025636!!!!0.601040!!!!1.653358!!!!!194!!!!!!!!1!
!!!!!3!!!!O!!!!!'1.298259!!!!0.066638!!!'0.305014!!!!!175!!!!!!!!1!
!!!!!4!!!!N!!!!!!0.696627!!!!0.165599!!!!0.657239!!!!!176!!!!!!!!1!!!!!5!!!!!6!

!!!!!5!!!!H!!!!!!1.166436!!!'0.119781!!!'0.198998!!!!!179!!!!!!!!4!
!!!!!6!!!!H!!!!!!1.218847!!!!0.419401!!!!1.501609!!!!!179!!!!!!!!4!
!!!!!7!!!!OW!!!!'3.834754!!!'3.944380!!!'7.301575!!!!!!53!!!!!!!!8!!!!!9!
!!!!!8!!!!HW!!!!'3.701833!!!'3.096644!!!'7.772730!!!!!!54!!!!!!!!7!
!!!!!9!!!!HW!!!!'4.161088!!!'4.571539!!!'7.967254!!!!!!54!!!!!!!!7!
ÞÞÞÞĶ!

Þ±(|-)"(0�)"""(XDi)"""""(YDi)""""""(ZDi)"""((:ĐĈĞ)"""(�/(:) !!
ÞÞÞÞĶ!
!!1362!!!!HW!!!!!7.520907!!!!6.410806!!!!5.514449!!!!!!54!!!!!1360!

»�



¶º´µ¸´µ¼�

¹�

��~�ĶĜąĈĪù�¯õWF:�

•  �:DiĜąĈĪ'

–  XMol(XYZ(file(format(

– dġėĦĆĪ�ôúWF:±.xyz(õëóSä(
!!1362 !...(:_"
(ČĤĭĕ�)"
!C!!!!!!!'0.618857!!!!0.280455!!!!0.694444!
!H!!!!!!!'1.025636!!!!0.601040!!!!1.653358!
!O!!!!!!!'1.298259!!!!0.066638!!!'0.305014!

!N!!!!!!!!0.696627!!!!0.165599!!!!0.657239!
!H!!!!!!!!1.166436!!!'0.119781!!!'0.198998!
!H!!!!!!!!1.218847!!!!0.419401!!!!1.501609!
!O!!!!!!!'3.834754!!!'3.944380!!!'7.301575!
!H!!!!!!!'3.701833!!!'3.096644!!!'7.772730!
!H!!!!!!!'4.161088!!!'4.571539!!!'7.967254!

!O!!!!!!!'3.344361!!!'5.064728!!!'3.292616!
!:!
((:0)"""(XDi)""""""(YDi)"""""(ZDi)"
!:!
!H!!!!!!!!7.520907!!!!6.410806!!!!5.514449�

¼�

��~�Ķ.RmôL�÷ĈĭĞđĕ�

•  QM/MMm'

•  ONIOM(QM/MM)m�

${Name}.inp (Ķ��ĈĭĞđĕ(
${Name}.QM.inp (ĶQM��ĈĭĞđĕ(
${Name}.MM.inp (ĶMM��ĈĭĞđĕ(
(

�3�ùĈĭĞđĕĜąĈĪ�

${Name}.inp (Ķ��ĈĭĞđĕ(
${Name}.LR.inp (ĶLowVRealĈĭĞđĕ(
${Name}.LM.inp (ĶLowVModelĈĭĞđĕ(
${Name}.HM.inp (ĶHighVModelĈĭĞđĕ(
(
�4�ùĈĭĞđĕĜąĈĪ�

½�



¶º´µ¸´µ¼�

º�

��~�ĶĈĭĞđĕùg��

•  ��ĈĭĞđĕõ��ĈĭĞđĕ�

��ĈĭĞđĕ'
ÞęĈĝĩđĖ����ùe
ĄY=(

��ĈĭĞđĕ'
Þ.áù¤���ùe
ĄY=�

&Control(
(Name=‘alice’,(NCorePerIO=8,(

/(

(

&QMMM'

'NameQM=‘alice.QM’,'

'NameMM=‘alice.MM’,'

/'

(

Geom'

(��ù�:h¡Y=)(
:(

:(

End'

&Control(
(Name=‘alice.QM’,/(

(

&SCF'

(��e
)'

/'

(

Basis'

(4B§_Y=)(

Ķ(
End�
(

Geom_ONIOM'

(¤�h¡Y=)(

:(

:(
End'

&Control(
(Name=‘alice.MM’,/(

(

&Tinker'

(��e
)'

/'

(

Geom_ONIOM'

(¤�h¡Y=)(

:(

:(
End'

(

TinXYZ'

(�:ù�/N5Y=)(

Ķ(
End�

¾�

NTPrepô�Q(
Tin2QMMMô�Q�

g�ĶĈĭĞđĕ�QR�

•  ��ùTinkerĈĭĞđĕĜąĈĪĄ�Q'

–  éù¤�údġėĦĆĪù�28(

–  TinkerġėĦĆĪ)sùéõ(

•  �ß��īğĪkùĈĭĞđĕù�Q'

– ��e
÷öúNTPrepô�Q(

– h¡Y=ú��TinkerĈĭĞđĕåÿTin2QMMMô�Q'

– ���òĄ�/ëó.ĈĭĞđĕĜąĈĪĄ�Q(

¶µ�

�;¤�æTin2QMMM.exeùVG�2�



¶º´µ¸´µ¼�

»�

1ĴQM/MMmôù�z��

•  �Ķlqo�ùĠĪģĆĢĖ'
– l�:ùI¬ĄMMôSñó*Ā�ý(

QM���

MM���

ª©}��z(

�:¦#}��z�

¶¶�

QM/MMmù�(1)�

•   zìāĜąĈĪùp�'
•  ��TinkerĈĭĞđĕ (Ķformamide+water.Mn(

•  ��XMolĜąĈĪ (Ķformamide+water.xmol.xyz(

•  MMĚĨĤįĐ ( (Ķoplsaa.prm(

– �fzĔćīĉĕĩĄ�QĮĜąĈĪĄČěį(

– �fzĔćīĉĕĩø�%(

¶·�



¶º´µ¸´µ¼�

¼�

QM/MMmù�(2)�

•  ħįēćĩēćĞĬĊĨģĄzãó¤�h¡p�'

–  Tin2QMMM.exeĄ>�(
>$!${NTChem}/util/Tin2QMMM.exe"
Select!calculation!type![!1:ONIOM(QM/MM)!2:QM/MM!]!>>!2"
Enter!tinker!param!file!>>!oplsaa.prm"
Enter!tinker!input!file!>>!formamide+water.tin"
NAtom!=!1362 ! ! ! ! !!
NFrag!=!453 ! ! ! ! !!
!>>!Press!enter!to!continue!(Press!Y!to!show!fragment!information)!
Þ(EnterĄUì)"
!Input!QM!atom!list:!
!!!!Enter!''I!J'!to!set!sequential!atoms!from!I!to!J!
!!!!Enter!'0'!to!terminate!input!
E1"6"0 ! ! ! ! ! !!
!Accept!this!QM/MM!division!?!(Y:!Accept!/!Q:!Quit!/!other:!Redo)!
y ! ! ! ! ! !!
Enter!output!base!name!>>!exam01! ! ! !!
!
>$!ls"
DLFindFixXYZ.txt!exam01.QMMM.MM"exam01.QMMM.QM"exam01.QMMM.QM.xyz!
formamide+water.tin!formamide+water.xmol.xyz!oplsaa.prm"

İ�;¤�Ą�#ı"

Tin2QMMM.exeĄ>�(
QM/MMôúÞ2ÞĄ£T'

ĚĨĤįĐĜąĈĪĄY='

TinkerĈĭĞđĕĄY='

��ù(:_ú1362(:!
453�:(ĠĪģĆĢĖĲl452�)(

(
(

(
(

(*)ÞÞĠĪģĆĢĖø@Mìā"
1|ķ6|ûôĄQM®3øY="

!
éùQMY=Ą\z!

�#ùğįďĘįģĄY="
!

ôçðĜąĈĪĄ��(
l�¤�æ`ëèôçðĜąĈĪ�

¶¸�

(*)|-Y=ú”1'2'3'4”'÷öùþäø�òíòY=,�àIķJûôù�2Y=ú”TI'J”ôY=à”'0”ô���

QM/MMmù�(3)�

•  yQêĂāĜąĈĪù�?'

–  exam01.QMMM.MM"
•  ÃÃ®3ùh¡Y=Ķ¿ÑØÖÍÅÄÁÅÃ±²±ÉÔ×ÊËÌ�

–  exam01.QMMM.QM"
•  ÇÃ®3ùh¡Y=Ķ¿ÑØÖÍÅÄÁÅÃ�

–  exam01.QMMM.QM.xyz"
•  ÇÃ®3ùüĄ�Ā�ëðÊÃØÕĜąĈĪßÄÉÆÚÑÙô z�

–  DLFindFixXYZ.txt"
•  ÖÔÏÚØ±ÔÛÑÚÎÛÔØ×Ą zëðc¢&Ąìā¨øL�÷N5�

¶¹�

�;ùğįďĘįģú'

ħįčY=�



¶º´µ¸´µ¼�

½�

2ĴONIOM(QM/MM)môù�z��

•  ĕĩĞĕĜąĭċįĎ(PDB�-Ķ1L2Y)'
–  ĕĩĞĕĜąĭ¤ĄĥĔĪ�õëó8�ùI¬Ą�P(

¶º�

Real��

Model��

ONIOM(QM/MM)mù�(1)�

•   zìāĜąĈĪùp�'
•  ��TinkerĈĭĞđĕ (ĶTrCage_1L2Y.Mn(

•  ��XMolĜąĈĪ (ĶTrCage_1L2Y.xmol.xyz(

•  MMĚĨĤįĐ ( (Ķoplsaa.prm(

– �fzĔćīĉĕĩĄ�QĮĜąĈĪĄČěį(

– �fzĔćīĉĕĩø�%(

¶»�



¶º´µ¸´µ¼�

¾�

ONIOM(QM/MM)mù�(2)�

•  ħįēćĩēćĞĬĊĨģĄzãó¤�h¡p�'

–  Tin2QMMM.exeĄ>�(
Tin2QMMM.exeĄ>�(

ONIOM(QM/MM)ôúÞ1ÞĄ£T(

ĚĨĤįĐĜąĈĪĄY=(

TinkerĈĭĞđĕĄY=(

(:_ú304(:!

1�:(�ó�/ëóãā)(
(

(

(

(

(

99|ķ116|ûôĄQM®3øY=!
ĥĔĪõïù	ù¦ø�/æâā!

!
!
!

ĥĔĪ�ù(:99|õ!
ĥĔĪ8ù(:94|ù¦ø�/âĀ!

éùQMY=Ą\z!
�#ùğįďĘįģĄY=!
link!atomø§ëóùnO!

!
ôçðĜąĈĪĄ��(

l�¤�æ`ëèôçðĜąĈĪ�

¶¼�

>$!${NTChem}/util/Tin2QMMM.exe"
Select!calculation!type![!1:ONIOM(QM/MM)!2:QM/MM!]!>>!1"
Enter!tinker!param!file!>>!oplsaa.prm"
Enter!tinker!input!file!>>!TrCage_1L2Y.tin"
NAtom!=!304! ! ! ! !!

NFrag!=!!!1! ! ! ! !!
!>>!Press!enter!to!continue!(Press!Y!to!show!fragment!information)!
Þ(EnterĄUì)"
!Input!QM!atom!list:!
!!!!Enter!''I!J'!to!set!sequential!atoms!from!I!to!J!
!!!!Enter!'0'!to!terminate!input!

E99"116"0 ! ! ! ! ! !!
!*!Caution!!Fragment!!!!!!!!!!!!1!!has!partial!QM!attribute!
!
!Fragment!!!!!!!!!!!!1!
(Fragment1øAìā(:ù|-æ�Z)"
QM'MM!connect!!!!!99[CT!!!!]!'!!!!!!94[CT!!!!]!
!Accept!this!QM/MM!division!?!(Y:!Accept!/!Q:!Quit!/!other:!Redo)!
y ! ! ! ! ! !!
Enter!output!base!name!>>!exam02 ! ! ! !!
!NOTICE!:!Please!change!hydrogen!atom!type!manually!

!
>$!ls"
DLFindFixXYZ.txt"TrCage_1L2Y.tin!!TrCage_1L2Y.xmol.xyz!exam02.ONIOM.Gl"
exam02.ONIOM.HM"exam02.ONIOM.HM.Model.xyz"exam02.ONIOM.LM"exam02.ONIOM.LR!
oplsaa.prm!! !İ�;¤�Ą�#ı"

ONIOM(QM/MM)mùr�(6)�

•  yQêĂāĜąĈĪù�?'

–  exam02.ONIOM.Gl"
•  ÅÄÁÅÃ����zùh¡Y=Ķ¿ÑØÖ�

–  exam02.ONIOM.HM"
•  ÀÔÒÓ³ÃØÐÑÕ�zùh¡Y=Ķ¿ÑØÖÍÅÄÁÅÃ�

–  exam02.ONIOM.HM.Model.xyz"
•  ĥĔĪ�ùh¡Ą1ýÊÃØÕ±ÊËÌĜąĈĪßÄÉÆÚÑÙô z�

–  exam02.ONIOM.LM"
•  ÂØÜ³ÃØÐÑÕ�zùh¡Y=Ķ¿ÑØÖÍÅÄÁÅÃ±²±ÉÔ×ÊËÌ�
•  [�aú”ChangeToH”õ÷ñóãā¤�Ą7b�

–  exam02.ONIOM.LR"
•  ÂØÜ³ÈÑÎÕ�zùh¡Y=Ķ¿ÑØÖ±²±ÉÔ×ÊËÌ�

–  DLFindFixXYZ.txt"
¶½�

�;ùğįďĘįģú'

ħįčY=�


