
Comment on the paper ‘‘Further contributions to the energy levels of a perturbed
anharmonic oscillator: Application to adiabatic corrections’’
J. F. Ogilvie

Citation: The Journal of Chemical Physics 92, 816 (1990); doi: 10.1063/1.458391
View online: http://dx.doi.org/10.1063/1.458391
View Table of Contents: http://aip.scitation.org/toc/jcp/92/1
Published by the American Institute of Physics

http://oasc12039.247realmedia.com/RealMedia/ads/click_lx.ads/www.aip.org/pt/adcenter/pdfcover_test/L-37/20939943/x01/AIP-PT/JCP_ArticleDL_0117/PTBG_orange_1640x440.jpg/434f71374e315a556e61414141774c75?x
http://aip.scitation.org/author/Ogilvie%2C+J+F
/loi/jcp
http://dx.doi.org/10.1063/1.458391
http://aip.scitation.org/toc/jcp/92/1
http://aip.scitation.org/publisher/


Comment on the paper "Further contributions to the energy levels of a 
perturbed anharmonic oscillator: Application to adiabatic corrections" 

J. F. Ogilvie8
) 

Department of Chemistry, National Tsing Hua University, Hsinchu 30043, Taiwan 

(Received 12 July 1989; accepted 20 September 1989) 

Hadinger et al. have recently claimed I to derive'values 
of five coefficients X, for IH35CI and five more X, for 2H35CI 
from the values of the parameters Ukl' or the equivalent 
.:l~iCI, determined from the spectral analysis by Coxon and 
Ogilvie.2 In a previously published paper,3 some values 
equivalent in principle to their X, but designated hj were 
determined. However, no value of h ~ could be determined3 

in that work because it was demonstrated3 that the remain
ing value .:l~2 could provide not additional information but 
merely a consistency test for h ~. A value of X 5 or our h ~ can 
be derived from only .:l~I' .:l~3 or .:l~5' or the equivalent 
intermediate quantities U 2.1' U ;.3 or U b.5' but no such value 
was determined in the analysis, and accordingly none was 

reported.2 Therefore both values of X 5 must be regarded as 
spurious. 

al Present address to which all correspondence should be sent: Academia 
Sinica, Institute of Atomic and Molecular Sciences, p, O. Box 23-166, 
Taipei 10764, Taiwan; bitnet: cc7bOOO1@twnmoelO, 

IG, Hadinger, Y. S, Tergiman, and G, Hadinger, J, Chern, Phys, 88, 4351 
(1988), 

2J, A, Coxon and J, F. Ogilvie, J. Chern. Soc, Faraday Trans, II 78, 1345 
( 1982); minor typographical errors occur that are here corrected: in Table 
3, U3,0 = 19.1910, and on page 1361 k. = 516.33215 N m- I and 
ao= 2.111393XI07 m-'. 

3J. F. Ogilvie, Chern. Phys. Lett. 140, 506 (1987). 
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Concerning Ogilvie's comment on t4e calculation of X 5' 

it seems necessary to explain in detail our process. In page 
4355 (Subsection III.B) of Ref. 1, it is said that the X;""CI 
and X;""CI expansion coefficients of the adiabatic correc
tions .:l~'1 (R) are calculated by use of "the methods de
scribed in Ref. 2." Indeed, for determining these coefficients, 
we have used relation (10) of Ref. 2: 

y,B = k, _ (Be b 2)BOh ~o 

which involves the k, expansion coefficients of the effective 
potential U(R) and the h ~o expansion coefficients of the 
Born-Oppenheimer potential. Having at our disposal the 
values of UOI eH35Cl), Uol eH35CI), ulOeH35CI) , 
UIO CZH35CI) , Ul1 eH35Cl), Ull eH35Cl), U2oeH35CI) , 
U2o CZH35CI) , and U21 eH35CI) = U21 CZH3Cl) together 
with corresponding Born-Oppenheimer values-from Ta
ble 2 of Ref. 3-it has been possible to obtain estimates for 
the k, coefficients up to t = 5 and for the h ~o. Although the 
uncertainty in the relation U21 (IH35CI) = U21 CZH35Cl) is 

unknown, our calculations are based on the assumption that 
this equation is valid. This assumption was also made in the 
original fit of the data by Coxon and Ogilvie. Then the X;""CI 
and X;""CI have been determined. From the knowledge of 
.:l~ , .:l Th, and .:l?. (fit B of Table 2 of Ref. 3), the values of X~ 
for t<;3 have been obtained from Eq. (23) of Ref. 2 and 
results of Ref. 4. Alternatively, we have also calculated the 
values of X~ for t<;3 by use ofEq. (27) of Ref. 2. The results 
are in very good accordance. For the calculation of the X~I, 
we have used formula (28) of Ref. 2. All these results are 
given in Table II of Ref. 1 (in cm- I). 

IG. Hadinger, Y. S. Tergiman, and G. Hadinger, J. Chern. Phys. 88, 4351 
( 1988). There is a minor misprint. In paragraph B, line no. 8, replace Table 
II (fit B) by Table II (fit A and fit B). 
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