
REPORT DOCUMENTATION PAGE 
Form Approved 

1MB ,V0. 0704.0TS8 

'\~.vc ••scrti-- :ur5-p "■• •-■•    '   ■". 

': ~::.2* :• ■—irr'wor   —-„z-.r'.:. 
:!02. jr.c :o :-••>:'• ■■•:* -.ii" 

- ■ .' 3er  «sen"   -v.i:."V3 ;:■» •■—« ,,_..... ..,.._,„._..     .-c ;- — .»• 
• -a.,.«w*<r-: *".truc:::~i  -fifc.iirc -surtn -jtj vsurc?*. 

■- —".":'. '.-»'-KIC-I <"0 .-<»oer:;.   ;  :   ;~»r-:r. 
•'•■«t.^ ■*«),3S). .".flsntrcrcn. ZC 22503. 

AGENCY USE ONLY ■ v>> z:ar,Ki -.EPQRT ZX71 

1995 

: i.  ;E?CST "■'?5   ."O GATES C3VERED 

Interim          

1. ;;TL£  1.ND SUBTITLE 

Intermediate Neglect of Differential Overlap Calculations 
on the Electronic Spectra of Transition Metal Complexes 

5. AUTHQR(S) 

Michael C. Zerner 

"/'. PERFORMING ORGANIZATION NAME(S) AND ADDRESSiES) 

University of  Florida 
Department of  Chemistry 
Gainesville,   FL     32611     USA 

9. SPONSORING, MONITORING AGENCY NAME(S) AND AOCRESSIES) 

Office of Naval Research 
Chemistry Division Code 1113 
Arlington, VA 22217-5000 

.::JMDING ,iUM8£RS 

N00014-90-J-1608 
G 

3.  PERFORMING ORGANIZATION 
REPORT NUMBER 

10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 
Technical Report  37 

11. SUPPLEMENTARY NOTES 
To appear as  a  back  Chapter  in a NATO ASI  on Metal-Ligand  Interactions 

12a. DISTRIBUTION/AVAILABILITY STATEMENT 

This  document has  been  approved  for  public  release: 
its  distribution  is  unlimited. 

12b. DISTRIBUTION CODE 

13. ABSTRACT   Maximum i'.O.mrcsi 

See  attached Abstract. 

19960412 110 DTIf QUALITY INSPECTED 8 

U. SUBJECT TERMS 

17.   SECURITY CLASSIFICATION 
OF REPORT 
Unclassified 

18.   SECURITY CLASSIFICATION 
OF THIS PAGE 
Unclassified 

19.   SECURITY CLASSIFICATION 
OF ABSTRACT 
Unclassified 

15. NUMBER OF PAGES 
40 

16. PRICE CODE 

20. LIMITATION OF ABSTRACT 

SAR 

NSN 7540-01-280-5500 Stanaard ?orm 298 (Rev. 2-39) 
'rncriOM ov ANSI Sta  £39-18 



OFFICE OF NAVAL RESEARCH 

GRANT or CONTRACT N00014-90-J-1608 

R&T CODE 4131057---01 

Technical Report No. 37 

Intermediate Neglect of Differential Overlap Calculations 
on the Electronic Spectra of Transition Metal Complexes 

by 

Michael C. Zerner 

To Appear as a Back Chapter in a 
NATO ASI on Metal-Ligand Interactions 

University of Florida 
Department of Chemistry 
Quantum Theory Project 

Gainesville, FL 32611-8435 

April 19, 1995 

Reproduction in whole or in part is permitted for any purpose of 
the United States Government. 

This document has been approved for public release and sale; 
its distribution is unlimited. 



Intermediate   Neglect   of   Differential   Overlap   Calculations   on   the 
Electronic Spectra of Transition Metal Complexes 

MICHAEL C.ZERNER 
Quantum Theory Project 
University of Florida 
Gainesville, FL 32611 USA 

1. Introduction: 

The title of this manuscript really suggests three separate subjects:(1) The 

Intermediate Neglect of Differential Overlap Model (IND07S) that we have used for 

many years to describe the electronic spectra and photochemistry of large systems, (2) 

the description of how one might calculate electronic spectroscopy, and finally, (3) the 

electronic structure of transition metal complexes, per se. I should like to begin with 
the third of these, which is the theme of this school, paying only cursory attention to the 

first two. Transition metal compounds are different from compounds that contain only 

main group elements, and I think it is interesting to examine why. After all, there are 
rather good computational tools for examining the electronic structure of molecules 
that do not contain transition metal compounds that are now widely used by theorists 

and experimentalists alike. So called ab-initio programs such as Gaussian92[1], 
GAMESS[2], Turbomole[3], ACESII[4], are rather sophisticated packages that yield 

accurate results for smaller systems, AMPAC[5], MOPAC[6], ZINDO[7] and SINDO[8] 
are semi-empirical methods available for rather large systems, and there are 

molecular modeling methods that use classical force fields such as AMBER[9], 

CHARM[10] and INSIGHT[11] that can be used for thousands of atoms. Such 
programs have not been widely used in the study of transition metal compounds. Why 

isthat? 
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