
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Spectroscopy Letters
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597299

Oscillator Strength Calculation of 1A1-
1T2 (t1-2e) Transition of Chromate

and Permanganate Ions
S. P. Tandona; S. S. L. Suranaa; K. Tandonb

a Department of Physics, University of Jodhpur, Jodhpur, India b Department of Chemistry, University
of Jodhpur, Jodhpur, India

To cite this Article Tandon, S. P. , Surana, S. S. L. and Tandon, K.(1969) 'Oscillator Strength Calculation of 1A1-
1T2 (t1-2e)

Transition of Chromate and Permanganate Ions', Spectroscopy Letters, 2: 10, 295 — 299
To link to this Article: DOI: 10.1080/00387016908050212
URL: http://dx.doi.org/10.1080/00387016908050212

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387016908050212
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SPECTROSCOPY LETTERS, 2 (  lo), 295-299 (1969) 

OSCILLATOR STRENGTH CALCULATION OF 1~~ - lz2 (t l  - 28) 

TRANSITION OF CHROMATE AND P3SMANGANATE IONS 

KEY WORDS: O s c i l l a t o r  s t rength,  Linear  Combination o f  
AtO83iC 0 r b i  t als-Mol ecul  ar Orb1 t a l  8 

( LCAO-MO) 

S.P. Tandon and S.S.L. Surana 
Department of  Physics 

and 
K .  T a n d o n  

Department of Chemistrg 
University of Jodhpur, Jodhpur, India .  

The o s c i l l a t o r  s t rength,  f ,  of the 'A1 - 'T2 ( t l  - 2e) 

t r a n s i t i o n  of both chromate and permanganate ions  have been 

ca lcu la ted  by LCAO-MO method using S l a t e r  type o r b i t a l s '  

(STO'a) and by c r y s t a l  f i e l d  approach'. T h e s e  oomputed valuea 

do not agree with the observed ones'. A de taueds tudy  o f  

d ipole  moment of permanganate ion reveals4 that STO'S do not  

represent  t r u e  state of affairs and more exact atomic o r b i t a l s  

must be used. The double-r3d AO's w i t h  radial funct ione of 

the form 
2 

R(3d) = i y i # 3 d  ( si 

where 

derived by Richardson and hi8 coworkers5 dupl ica te  verg  nearly 

the SCF A O ' s  determined by Watson , which are qu i t e  exact. A 

LCAO-MO paremetric ca lcu la t ion  In t e r n s  of s i n g l e  parameter, 
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TANDON ET AL. 

p, the ligand mixing coefficient using Richardson's o r b i t a l s  
and both dipole velocity and dipole length operators has 

been reported in the present paper. 

Both chromate and permanganate ions are known to have 

the shape of a regular tetrahedron. 'Phair one electron 

wave functions form bases for irreducible representations 

of the peint symmetry group Td. !!!he nonbonding t: and 

autibonding 2ea o r b i t a l s  are given by2 

t;-a'PYl+P 1 + P  + P  ) 
92 93 94 

and 

where Pyi's are 

is the 3d metal AO. 'fhe c o e f f i c i e n t e h  a n d A a r e  related 

t o  the l i gand  mixing coefficient p as follows' 

2Py AO's of the ith oxygen atom and d 2 2 
x -9 

where the normalieation fac tor  

and the Group overlap integral  

neglecting the ligand-ligand overlap integral'. 

'Phe osc i l la tor  strength f theoret of the t ranei t ion of 

energy \I a.u. is given by4 

where the operator Be is  given by e in the dipole length 
a 

az 
cme and by (3) - i n  the dipole velocity case leading t o  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
3
3
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



O S C I L L A T O R  STRENGTH CALCULATION 

V the o s c i l l a t o r  s t r eng th  va lues  eheoret 'theoret 
respec t ive ly  

V values  have been computed me e h e o r e t  f t heo re t  
as funct ions of l igand  mixing coe f f i c i en t  I3 on the bases of 

neu t r a l  atom Zp and 36 double-S Richardson's o r b i t a l s ,  (for 

chromate ion C1 = 0.506, C2 = 0.675, 

f o r  permanganate ion C1 = 0.547, C2 = 0.605, 

a d  

f -vdues  f o r  chromate and permanganate ions  a r e  0.09 and 0.C4 

respect ively.  

Ti = 4.95 and &= 1.80; 

xi = 5.15 
3 x2 = 2.10). The r e s u l t s  a r e  shorn i n  Fig. 1. The observed 

In LCAO-I0 ca lcu la t ions  i t  is aseumed* that the d i s t r i -  

bution of an e lec t ron  around a given MO, though somewhat 

modified by overlap w i t h  neighboring atoms cont r ibu t ing  t o  

the same MO, 1s proportional t o  the d i s t r i b u t i o n  that the 

e lec t ron  would have i n  the  uncombined AO. Since the d ipo le  

ve loc i ty  opera tor  as oompared to  d ipole  l eng th  opera tor  stresses 

more the regions of space nearer  an atomg where the  e l ec t ron  

d i s t r i b u t i o n  preeumably resembles the  e lec t ron  d i s t r i b u t i o n  

i n  the uncombined AO, the d ipole  ve loc i ty  opera tor  is  excepted 

t o  y i e l d  bet ter  results than the dipole  l eng th  operator .  Our 

f ind ing  that  f o r  most of the range of @ values  the ftheoret 

values  approximate f 

do (Pig. 1). is i n  egreement with this.  More precisely the 

va lues  approxlmate f 
V 

13 

V 

values  more than the eheoret values  exp 

values  for high @ va lues  L 
theoret  erp 

values  f o r  low @ values  (-0.3-0.4). ( N  0.95) whereas ftheoret 
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0 02 0 4- 0.6 0.8 1.0 

P -  
Fig. 1 

1 Oscillator strengths for A1 - 'Tg (tl -. 2e) transitions 
as functions af ligand mixing coefficient, @, for ohromate 
and permanganate ions. 

V I .  f for permanganate. exp 

V 

I .  fern for chromate. 

'I Of theore t 

''Iof theoret 

for  permanganate. L for chromate. V. ftheoret L 

for  permanganate. V for chromate. V I .  ftheoret 
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