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GRRMGRRMGRRMGRRM    NEWSNEWSNEWSNEWS    No. 004  

 

GRRM NEWS reports recent developments of the ADD/SHS algorithm and its 

applications. The newest version of the GRRM program is GRRMGRRMGRRMGRRM1.21.21.21.22222, which was 

released on 4 January 2010, and its minor change has been made on 3 May 2010. 

 

(1) The major improvement in GRRM1.22 is an extension of disposable atoms up to 

Rg (atomic number=111). Many metal atoms can now be handled by the GRRM 

program. 

 

(2) In connection with the above improvement, partial coordinates of more than two 

atoms in the system can be frozen as “a field” of the remaining part. 

This “field” can easily be introduced by adding series of atomic coordinates at the 

end of the coordinates for the flexible part of the system to be optimized by placing 

just one line starting from a word of “FIELD” as a separator between the flexible part 

and the frozen part. 

   Before applying the GRRM option, the MIN option (geometry optimization) 

should be used to obtain optimized structures as the starting geometries for the 

GRRM option.  

   With using this technique, a large catalytic system with BINAP could be handled, 

and further applications to surface reactions are under progress. 

 

(3)  A graphical display (GDSP) system for GRRM calculations has been developed. 

GRRM-GDSP is a data handling system, which automatically creates a system of 

web pages for viewing lists of obtained geometries and three-dimensional structures 

based on output data from the GRRM program. 

    Animations around transition structures along IRC pathways can also be 

produced automatically.  

 

(4)  An general extension of the scaled hyper sphere search (SHS) algorithm to the 

more general problems has been under progress. It has been proved that the SHS 

algorithm can be used for global optimization for a smooth system in which adjacent 

minima have mutual influences with a perceivable distinction between them.  
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GRRM1.22 is an updated version of the first program based on the SHS algorithm for an 

automated exploration of reaction pathways by using energies from solutions of HHHHΨΨΨΨ＝＝＝＝EEEEΨΨΨΨ. 

GRRM 1.22 copes with various problems in chemistry by automated exploration of reaction pathways. 

О GRRM 1.22 automatically explores unknown isomers. 

О GRRM 1.22 automatically explores unknown synthetic routes. 

О GRRM 1.22 automatically explores unknown dissociation channels. 

GRRM 1.22 develops an unexplored world of chemistry by elucidating unknown reaction networks. 

○ GRRM 1.22 is useful for production of the Atlas for the chemical world. 

○ GRRM 1.22 is useful for design of new chemical compounds and reactions. 

○ GRRM 1.22 is useful for designing new tactics for energy/environment problems.  

○ GRRM 1.20 is useful for elucidation of catalysis and design of new catalysts. 

GRRM 1.22 is an epoch-making program of potential analyses for the following problems.  

● Normal coordinate analysis  Normal coordinate calculations can be made at arbitrary 

structures. Optionally, enthalpy and Gibbs energies can also be obtained. 

● Optimization of equilibrium structures  Equilibrium structures can be optimized by 

SIRFO and BFGS methods. 

● Optimization of transition structures  Transition structures can be optimized by SIRFO 

and Bofill’s methods.  

● IRC search  IRC can be traced by Page and McIver methods. 

● GRRM search  Global reaction route mapping (GRRM) can be made for the potential surface 

of a given chemical formula. Starting from an equilibrium structure, automated search of 

dissociation and isomerization can be performed to explore GRRM corresponding to the Atlas of 

chemical reaction routes. Optionally, exploration of reaction routes can be made for the limited 

region around a particular structure.  

● One step TS search  An efficient search of the reaction pathway via a transition structure 

(TS) between a reactant and a product can be made automatically without initial guess, and this 

technique is much more rapid and applicable than any other methods. 

● Intermediate search  Intermediates between a pair of isomers can be found, even if they are 

far apart. The SHS method in the hypersphere-contraction-mode enables us to explore multi-step 

reaction pathways, even if they amount to several tens of steps. 

● Large ADD following (LADD) A very efficient search of lower lying structures can be made by 

the LADD algorithm, which is especially suitable for systems with huge numbers of isomers. 

● ONIOM and various QM&MM methods ONIOM as well as various methods available in the 

Gaussian program can been used as options in combination with the above techniques. 

Program Package & Requirement forProgram Package & Requirement forProgram Package & Requirement forProgram Package & Requirement for    GRRM 1.22 

GRRM 1.22 utilizes energies obtained by Gaussian03 (Gaussian09 can also be used directly). 

  Conventional packages other than Gaussian03 can also be used with additional data handling. 

GRRM 1.22 can be used under a Linux/Unix environment.  

GRRM 1.22 can be used for research and education, after application to the following address by 

E-mail. ohnok@m.tains. tohoku.ac.jp 
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