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1- Input for potential energy surface scan using DFT with M06-2X functional  
    and TZ2P basis set

1.1- for the reaction HCO + CH2 --------CH2CHO 
 $CONTRL SCFTYP=UHF RUNTYP=surface DFTTYP=M06-2X 
   NOSYM=1 MULT=2 maxit=200 ispher=1 $END 
 $DFT DFTTYP=M06-2X LC=.T. NRAD=125 $END 
 $surf ivec1(1)=2,6 igrp1(1)=4,5,6        
    disp1=-0.02986 ndisp1=100 orig1=0 $END 
 $BASIS GBASIS=PCseg-2 $END 
 $SCF DIRSCF=.TRUE. DIIS=.TRUE. DAMP=.TRUE. $END 
 $GUESS GUESS=HUCKEL $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=300 IFREEZ(1)=4 $END 
 $SYSTEM TIMLIM=9000 MWORDS=100 $END 

 $DATA 

Title 

C1 
 O           8.0  -0.6818159231   1.1871739135   0.3199085297 
 C           6.0  -0.1605293557   0.0848310885   0.0973227254 
 H           1.0  -0.7860451851  -0.8269328574   0.0236690388 
 H           1.0   4.8969715167   0.7758502625  -0.0127746477 
 H           1.0   4.6717417854  -1.0666485665  -0.2715542309 
 C           6.0   4.2433171618  -0.0882238406  -0.0768014154 
 $END
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1.2- for the reaction HCO + CH2 --------CO + CH3
 $CONTRL SCFTYP=UHF RUNTYP=surface DFTTYP=M06-2X 
   NOSYM=1 MULT=2 maxit=200 ispher=1 $END 
 $DFT DFTTYP=M06-2X LC=.T. NRAD=125 $END 
 $surf ivec1(1)=2,1 igrp1=1        
    disp1=-0.08196 ndisp1=53 orig1=0 $END   
 $BASIS GBASIS=PCseg-2 $END 
 $SCF DIRSCF=.TRUE. DIIS=.TRUE. DAMP=.TRUE. $END 
 $GUESS GUESS=HUCKEL $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=300 IFREEZ(1)=4 $END 
 $SYSTEM TIMLIM=9000 MWORDS=100 $END 

 $DATA 

Title 

C1 
 H  1.0   -3.54516  -0.18727  -0.19813 
 C  6.0    1.62735  -0.39402  -0.38942 
 C  6.0   -4.51160   0.21297   0.31676 
 O  8.0   -4.41852   1.11308   1.00833 
 H  1.0    1.96462   0.62424  -0.53377 
 H  1.0    1.80547  -0.89323   0.55425 
 $END
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2-CASSCF calculations

2.1-Input for starting orbitals
 $CONTRL SCFTYP=ROHF RUNTYP=energy  
   NOSYM=1 MULT=4 maxit=200 ispher=1 $END 
 $BASIS GBASIS=ccd $END 
 $SCF DIRSCF=.TRUE. DIIS=.TRUE. DAMP=.TRUE. $END 
 $GUESS GUESS=HUCKEL $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=300 $END 
 $SYSTEM TIMLIM=9000 MWORDS=100 $END 

 $DATA 

Title 

C1 
 H  1.0   -1.96075  -0.05256  -0.07349 
 C  6.0    1.62735  -0.39402  -0.38942 
 C  6.0   -2.92719   0.34768   0.44140 
 O  8.0   -2.83411   1.24779   1.13297 
 H  1.0    1.96462   0.62424  -0.53377 
 H  1.0    1.80547  -0.89323   0.55425 
 $END
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2.2-Input for potential energy surface scan for the reaction HCO + CH2 
      --------CO + CH3  using  CASSCF with cc-pVDZ basis set
$CONTRL SCFTYP=mcscf maxit=200 mult=2 
   NOSYM=1 RUNTYP=surface ispher=1 $END 
 $surf ivec1(1)=2,1 igrp1=1        
    disp1=-0.08196 ndisp1=53 orig1=0 $END 
 $GUESS GUESS=MOREAD NORB=57 $END 
 $MCSCF CISTEP=ALDET MAXIT=200 MICIT=40 FORS=.T. FULLNR=.T. NWORD=100000000  
    $END 
 $DET NCORE=9 NACT=5 NELS=5 NSTATE=3 ITERMX=200 $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=500 IFREEZ(1)=4 $END 
 $SYSTEM TIMLIM=9000 MWORDS=500 $END 
 $BASIS GBASIS=ccd $END 

 $DATA 

untitled 

C1 
 H  1.0   -3.54516  -0.18727  -0.19813 
 C  6.0    1.62735  -0.39402  -0.38942 
 C  6.0   -4.51160   0.21297   0.31676 
 O  8.0   -4.41852   1.11308   1.00833 
 H  1.0    1.96462   0.62424  -0.53377 
 H  1.0    1.80547  -0.89323   0.55425 
 $END 
 $VEC   
 paste $VEC data here

$END 
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2.3-Input for hessian 
 $CONTRL SCFTYP=mcscf maxit=200 mult=2 
   NOSYM=1 RUNTYP=hessian ispher=1 $END 
 $GUESS GUESS=MOREAD NORB=57 $END 
 $MCSCF CISTEP=ALDET MAXIT=200 MICIT=40 FORS=.T. FULLNR=.T. NWORD=100000000 $END 
 $DET NCORE=9 NACT=5 NELS=5 NSTATE=3 ITERMX=200 $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=500 $END 
 $SYSTEM TIMLIM=9000 MWORDS=500 $END 
 $BASIS GBASIS=ccd $END 

 $DATA 

untitled 

C1 
 H           1.0  -0.3893800000  -0.2020900000  -0.2118500000 
 C           6.0   1.6273500000  -0.3940200000  -0.3894200000 
 C           6.0  -1.5116000000   0.2129700000   0.3167600000 
 O           8.0  -1.6241545613   0.8735694753   1.2442833217 
 H           1.0   2.0756907242   0.4710398717  -0.8599185972 
 H           1.0   2.0514632669  -0.9853496932   0.4112235902 
 $END 
 $VEC     

paste $VEC data here
 $END 
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2.4-Input for saddle point location
 $CONTRL SCFTYP=mcscf maxit=200 mult=2 
   NOSYM=1 RUNTYP=sadpoint ispher=1 $END 
 $GUESS GUESS=MOREAD NORB=57 $END 
 $MCSCF CISTEP=ALDET MAXIT=200 MICIT=40 FORS=.T. FULLNR=.T. NWORD=100000000 $END 
 $DET NCORE=9 NACT=5 NELS=5 NSTATE=3 ITERMX=200 $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=500 HESS=READ  ifolow=1 $END 
 $SYSTEM TIMLIM=9000 MWORDS=500 $END 
 $BASIS GBASIS=ccd $END 

 $DATA 

untitled 

C1 
 H           1.0  -0.3893800000  -0.2020900000  -0.2118500000 
 C           6.0   1.6273500000  -0.3940200000  -0.3894200000 
 C           6.0  -1.5116000000   0.2129700000   0.3167600000 
 O           8.0  -1.6241545613   0.8735694753   1.2442833217 
 H           1.0   2.0756907242   0.4710398717  -0.8599185972 
 H           1.0   2.0514632669  -0.9853496932   0.4112235902 
 $END 
 $HESS

Paste $HESS data here

$END 
 $VEC

Paste $VEC data here

$END 
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2.5-Input for Hessian of saddle point
 $CONTRL SCFTYP=mcscf maxit=200 mult=2 
   NOSYM=1 RUNTYP=hessian ispher=1 $END 
 $GUESS GUESS=MOREAD NORB=57 $END 
 $MCSCF CISTEP=ALDET MAXIT=200 MICIT=40 FORS=.T. FULLNR=.T. NWORD=100000000 $END 
 $DET NCORE=9 NACT=5 NELS=5 NSTATE=3 ITERMX=200 $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=500 HESS=READ $END 
 $SYSTEM TIMLIM=9000 MWORDS=500 $END 
 $BASIS GBASIS=ccd $END 

 $DATA 

untitled 

C1 

paste saddle point geometry here

 $END 
 $HESS
Paste $HESS data here
$END 

$VEC
Paste $VEC data here
$END 
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3-Input for potential energy surface scan for the reaction  HCO + CH2 --------CH2CHO using  CASSCF with cc-pVDZ basis set
 $CONTRL SCFTYP=mcscf maxit=200 mult=2 
   NOSYM=1 RUNTYP=surface ispher=1 $END 
 $surf ivec1(1)=2,6 igrp1(1)=4,5,6        
    disp1=-0.05938 ndisp1=53 orig1=0 $END 
 $GUESS GUESS=MOREAD NORB=57 $END 
 $MCSCF CISTEP=ALDET MAXIT=200 MICIT=40 FORS=.T. FULLNR=.T. NWORD=100000000 $END 
 $DET NCORE=9 NACT=5 NELS=5 NSTATE=3 ITERMX=200 $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=500 IFREEZ(1)=4 $END 
 $SYSTEM TIMLIM=9000 MWORDS=500 $END 
 $BASIS GBASIS=ccd $END 

 $DATA 

untitled 

C1 
 O           8.0  -0.6818159231   1.1871739135   0.3199085297 
 C           6.0  -0.1605293557   0.0848310885   0.0973227254 
 H           1.0  -0.7860451851  -0.8269328574   0.0236690388 
 H           1.0   4.8969715167   0.7758502625  -0.0127746477 
 H           1.0   4.6717417854  -1.0666485665  -0.2715542309 
 C           6.0   4.2433171618  -0.0882238406  -0.0768014154 
 $END 
 $VEC 
Paste $VEC data here
$END 
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4-Input for unconstrained geometry optimization for the reaction  HCO + CH2 --------CO + CH3 in presence of one water molecule using  CASSCF with TZ2P  basis set
 $CONTRL SCFTYP=mcscf maxit=200 mult=2 
   NOSYM=1 RUNTYP=optimize ispher=1 $END 
 $GUESS GUESS=MOREAD NORB=190 $END 
 $MCSCF CISTEP=ALDET MAXIT=200 MICIT=40 FORS=.T. FULLNR=.T. NWORD=100000000 $END 
 $DET NCORE=14 NACT=5 NELS=5 NSTATE=3 ITERMX=200 $END 
 $ELDENS IEDEN=1 WHERE=NUCLEI $END 
 $STATPT NSTEP=500 $END 
 $SYSTEM TIMLIM=9000 MWORDS=500 $END 
 $BASIS GBASIS=PCseg-2 $END 

 $DATA 

untitled 

C1 
 H           1.0  -1.4318011862  -0.1657173435   0.1036516421 
 C           6.0   1.1377339341  -0.3208712290  -0.2152001999 
 C           6.0  -2.4292642565   0.1895392480   0.4158962687 
 O           8.0  -2.6881564277   1.1309505309   1.0494334998 
 H           1.0   1.6208309591   0.6092709778  -0.4380461535 
 H           1.0   1.3833020851  -1.0548933189   0.5181833546 
 H           1.0  -0.5629599293  -4.2901582339   3.6122718206 
 O           8.0  -1.0214844063  -3.9642523834   2.8595926686 
 H           1.0  -1.9141707722  -4.2335382478   2.9517370988 
 $END 
 $VEC  

Paste $VEC data here
$END 
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