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ABSTRAeT 

3+ The absorption spectra of ternary complexes of 
Pr and Nd 3+ in different environments i. e. 
l~ater. ~etranol, fOI1i}amide and DMSQ (dimethyl ­
sulphoxlde¡ ~e been recorded in the visible re ­
gion, using methionine as primary l igand and propa­
ne -1,2-diol as secondary l igand o rhe energies and 
intensities of various transitions calculated using 
the Judd-ofelt relations are in good agreement with 
these obtained experimentally. This study reveal 
that the complexes are covalent in nature. 

RESUMEN 

El espectro de absorción de complejos terna­
rios Pr3+ y Nd 3+ en diferentes solventes, esto 
es agua, metanol, formamida y DMSO (dimetil - sulio ­
xido) han sido registrados en la región visible, u­
sando metionina como ligante primario y propano -l, 
2-diol como ligante secundario. Las energías e i n­
tensidades de varias transiciones calcul adas usando 
las relaciones de Judd-ofelt concuerdan b as t a iJ. e 
bien con las obtenidas experiment almente. Este es­
tudio reve l a que los complejoa son de naturaleza 
covaIente. 

INTRODUCTlON 

A great deal of spectroscopic work has been 
done on the rare earth c9lP1?1exes with oxygen donor 
l igands in last decade1 - 10 as en importan t lasing 
mater i al due to their narrow l ine width s nd weak 
crIstal field interac t ion . The energy levels of 
Nd + ion in different l attice sit es have been 
r eported in t he literaturell - 15 • The present com­
munication r eports the study of various en rgy and 
intensity int eraction parameter froro the absor pt i on 
spectra oí complexes of Nd 3+ and Pr 3+ .n dif­
ferent environment s. 

The va l ues of spectral parameters l ike Slater ­
Condon (Fk) , Lende (~ 4f ), Oscillator s trength (p ). 
J udd-ofelt (T ), Nephelauxetic rat i o e d) and

A
Bonding (b1' 2) which give usef ul information re ­
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~arding ~n te:elec tronic repuls ion and spi n - orbi t 
ln ~eractlo~ 10 the compl exes, have been computed by 
uS lng part lal reg(ession method. 

EXPERIMENTAL 

The complexes were pre~ared by the methad 
reported earlier by author l . Complexes synthes i zed 
were NdM ep)2 and PrM(P)2, where M s t ands for 
methionir:e and P stands for propane- 1, 2-diol and 
subscript 2 shows the number of moles u sed. Tbe 
spectra bave been recorded in che r egion 360- 920 
nm on Carl-Zeiss VSU-2 spectrophotometer in dif­
ferent solventa i.e. wat er, methanol, formamide snd 
DMSO. The records \Jere ob t ained be t ween optical 
density and wave l ength. 

RESULTS AND DISCUSSION 

(a) ENERGY LEVELS : The ener gy levels oE various 
transi t ions were evaluated theoretically17 by using 
the relation 

E. (F I" l;,. f)J ., 

... (l) 

The ob served and calculated values of energy 
levels us ing the above rela tion for the complexes 
of Nd 3+ and Pr3+ in different so lven t s have 
beeo collected in Tables 1- 2 . Small r.m . s . devia­
t i an s be tween cheoretical and experimental values 
su~por ts the vali di ty of r el a t ion used io case oE 
Nd + complex while high r. ro .s. dev i ati on fo~ Pr 3+ 
complex i s due t o the assuropt ion of 4f - wave func­
tioos to be hydragenic. The red shift of the 
energy l evel s f r om that of free i on in dil fereot 
solven ts suppor t s the compl exation . The hyper ­
sensi t i ve transition (4GS / 2 ~ 4Iq / ) in Nd 3+2
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complex and pseudohypersensitive transition (3P2 + 

4H ) in Pr3+ camplex sbGw red shit t as the s01­
3 F 'd >vents are changed in th.e order I»tSO > ormaml. e 

Methanol > water . Ibis may be attributed .due to 
some partfcipation of the oxigen atom orbLtals of 
solvent with those of metals at different distances 
in 	solu tion. 

(b) INTENSlTY PARAMETERS : As we know that P exp = 
4 6 x 10-~ x & x dV1/Z • • • (2) where E and 
~~ are the m molecular extinction co~f ficient 

1 12 	 • . t' 1and band width for each tranSl.tl.on 1:'espec 1ve y. 
!he value of TI. (). = ~,4,6) parameters nave been 
computed from Judd-ofelt relation by using partíal 
multiple and regression method. The values of 
reduced matrix elements nave been taken from 
Carnall e t al. 1 8 

!he experimentall y observed values of oscilla­
tor strength for Nd 3+ complexes alongwith their 
calculated values usign the relatioo (2 have been 

collected in Tables 3 and 4 respectively. 

!he calculated values of intensity parmneters 
T2> T", T6 have been col~ected in Tables 5 ~ .6. 
!be value of the parameter T2 which i8 senSl.tl.ve 
to the environmental changes 1S found to be in­
creased as the solvents are changed in tbe order of 
water-1llethanol-formamide-DMSO. The negative value 
of T2 parameter has no physical significance. 

l t is observed that the ratio of (T~/T6) for a 
met al is fairly eonstant in all the four solvents. 
lt is ~ 0.25 in case of praseodymium while ~ O.~Q 

in neodymium. This is due to the fact that co­
ordinating environment around the metal-ion remains 
unaltered. Thus the ratio of tT~/T6) increases as 
the atomic number of metal ion increases.Oscillator 
strength for the hyPersensitive transitions in­
creases as the solvent s are changed in the arder of 
water < methanol < formamide < DMSO, which indicate 
that the coordinating affinity of tbe metal i5 
largest for DMSO and smallest for water. 
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