
GAMESS+Python获取分子势能面：流程与代码
分子势能面揭示了系统微观结构的相互作用细节，是物理、化学、材料等许多科学研究的基础。这里以双原子分子为例，利用开源免费的软件GAMESS，通过Python脚本在服务器端实现了势能面获取的完全自动化。大家可以利用这里提供的代码，稍加修改实现更复杂的功能。

基本流程是：

第一步：创建多个GAMESS输入文件；

第二步：将GAMESS输入文件提交到服务器运行；

第三步：从GAMESS运行结果中按要求提取有用信息。
一 产生GAMESS输入文件
    势能面是势能关于原子坐标的函数，所以第一步我们根据不同原子坐标建立相应的GAMESS输入文件，计算单点能。相应的Python代码如下：

#!/usr/bin/python

"""

Created on 2015 2
To creat input files of GAMESS to Scan Potential

@author: scu
"""

inputFilePart1 = '''\

! Eample
! Test of Coupled-Cluster energy
!

!-------------------------------------------------------------

 $CONTRL SCFTYP=RHF RUNTYP=ENERGY CCTYP=CCSD(T) UNITS=BOHR MAXIT=30

         COORD=ZMT  ISPHER=1                          $END

!-------------------------------------------------------------

 $SCF    DIRSCF=.True.                                $END

!-------------------------------------------------------------

 $BASIS  GBASIS=ACCQ      EXTFIL=.FALSE.                $END

!-------------------------------------------------------------

 $GUESS  GUESS=HUCKEL                                 $END

!-------------------------------------------------------------

 $SYSTEM MWORDS=500                                   $END

!-------------------------------------------------------------

 $DATA

 N2...RHF

 CNV 4

 N

 N 1  CRD

''' 

inputFilePart3 = '''\

 $END

'''

for i in range(1,200):

    distance = 0.45 + i*0.05

    fileName = 'N' + str(i) + '.inp'

    f = file(fileName, 'w') # open for 'w'riting 

    f.write(inputFilePart1) # write text to file

    f.close() # close the file

    inputFilePart2 = ' CRD=' + str(distance) +'\n'

    f = file(fileName, 'a')

    f.write(inputFilePart2)

    f.close()

    f = file(fileName, 'a')

    f.write(inputFilePart3)

f.close()
运行完成后,会得到*.inp的文件,核心如下:

!-------------------------------------------------------------

 $CONTRL SCFTYP=RHF RUNTYP=ENERGY CCTYP=CCSD(T) UNITS=BOHR MAXIT=30

         COORD=ZMT  ISPHER=1                          $END

!-------------------------------------------------------------

 $SCF    DIRSCF=.True.                                $END

!-------------------------------------------------------------

 $BASIS  GBASIS=ACCQ      EXTFIL=.FALSE.                $END

!-------------------------------------------------------------

 $GUESS  GUESS=HUCKEL                                 $END

!-------------------------------------------------------------

 $SYSTEM MWORDS=500                                   $END

!-------------------------------------------------------------

 $DATA

 N2...RHF

 CNV 4

 N

 N 1  CRD

 CRD=5.05

 $END

二 批量提交任务到服务器

    批量提交任务到服务器端的方法详见本网站“服务器端大批量提交计算任务的方法（http://yz.scu.edu.cn:8083/Article/Details/497）”这里需要的相应的核心PBS代码如下：

#!/bin/sh

#PBS -N N2PotentialScan

#PBS -j oe

#PBS -o N2.out

#PBS -q Einstein

#PBS -l nodes=1:ppn=1

#PBS -v num

#################################################################

#......you only need to modify the filename of these line.......#

#............or add lines similar as these......................#

export workdir=/tmp/$USER

mkdir -p $workdir/$PBS_JOBID

echo "$workdir/$PBS_JOBID"

cd /home/cluster/scuser/work/N2/CCSD

time /public/gamess/VERSION/rungms N${num} nap 1 > ./N${num}.log  

rm -rf $workdir/$PBS_JOBID

#################################################################

exit 0
    运行完成后,将会生成一系列的*.log的文件.
三 从结果文件中生成势能面文件

    在第二步完成之后，利用下面的代码就可以从GAMESS的log文件中获取相应的势能面信息，并生成结果文件：
#!/usr/bin/python

"""

Created on 2015 2

scratch energy results from several gamess output log files

@author: scu

"""

Title = '''\

            PES

           R-Re                   E

'''

keyWord = ''' COUPLED-CLUSTER ENERGY E(   CCSD(T)) ='''

f = file('Npes.txt','w')

spaceHere = '           '

f.write(Title)

for i in range(1,100):

    fileName = 'N' + str(i) + '.log'

    f = file(fileName, 'r') # open for 'r'eading

    for line in f:

        if line.startswith(keyWord) :

            potential = line.split(' ')[-1]

            f1 = file('Npes.txt','a')

            r = 0.45 + i*0.05

            distance = str(r)

            inputLine = spaceHere + distance + spaceHere + potential

            f1.write(inputLine)

            f1.close()

            break

    f.close()

最终将得到结果文件Npes.txt,内容如下：
     PES
           R-Re                   E

           0.5           -83.8597765764

           0.55           -88.4458559778

           0.6           -91.9237198697

           0.65           -94.6154179424

           0.7           -96.7960198298

           0.75           -98.6711691294

           0.8           -100.3001326292

           0.85           -101.7230786964

           0.9           -102.9530065353

           0.95           -104.0069054578

           1.0           -104.9046064360

           1.05           -105.6661438096

           1.1           -106.3101304403

           1.15           -106.8533209372

           1.2           -107.3104691466

           1.25           -107.6943823016

           1.3           -108.0160730502

           1.35           -108.2849519555

           1.4           -108.5090291330

           1.45           -108.6951075938

           1.5           -108.8489594024

           1.55           -108.9754813522

           1.6           -109.0788295652

           1.65           -109.1625343370

           1.7           -109.2295972810

           1.75           -109.2825731179

           1.8           -109.3236384217

           1.85           -109.3546493797

           1.9           -109.3771903644

           1.95           -109.3926148057

           2.0           -109.4020796245

           2.05           -109.4065742632

           2.1           -109.4069451922

           2.15           -109.4039166189

           2.2           -109.3981080105

           2.25           -109.3900489505

           2.3           -109.3801917482

           2.35           -109.3689222018

           2.4           -109.3565687916

           2.45           -109.3434105981

           2.5           -109.3296841055

           2.6           -109.3012942504

           2.65           -109.2869408366

           2.7           -109.2726476072

           2.75           -109.2585138992

           2.8           -109.2446228602

           2.85           -109.2310442183

           2.9           -109.2178367356

           2.95           -109.2050503708

           3.05           -109.1809081837

           3.1           -109.1696245273

           3.15           -109.1589092202

           3.2           -109.1487931957

           3.25           -109.1393075523

           3.3           -109.1304846061

           3.35           -109.1223589925

           3.4           -109.1149687783

           3.45           -109.1083565596

           3.5           -109.1025705946

           3.55           -109.0976660647

           3.6           -109.0937063504

           3.65           -109.0907642765

           3.7           -109.0889232692

           3.75           -109.0882781064

           3.8           -109.0889354058

           3.85           -109.0910124278

           3.9           -109.0946346294

           3.95           -109.0999295953

           4.0           -109.1070183007

           4.05           -109.1159998707

           4.1           -109.1269344995

           4.15           -109.1398224956

           4.2           -109.1545872858

           4.25           -109.1710670300

           4.3           -109.1890196807

           4.35           -109.2081444928

           4.4           -109.2281102394

           4.45           -109.2485879960

           4.5           -109.2692763159



