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The crystal field split orbital states of ferrous ion in
N2H5[Fe(N2HSCOO)5].H20 were calculated using perturbation theory. The
ligands were assumed to be point charges with zero charge density in

the vicinity of the ferrous ion, .so the pote?c%al on its site could
1l

be expressed in terms of spherical harmonics :
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The sum over j refers to the ions in the three chelate rings forming
immediate environment of the metal ion. Spherical polar coordinates
rj,ej,gj, were defined in the orthogonal coordinate frame where y and
z were parallel to the crystallographic b and ¢ axis of isomorphous
N2H5[N1(N2HBCOO)3]’H2O compound for which crystallographic data were
known‘'“’/. By operating with U(r) on 3d electronic states ¥ (r,d¥) =
R(r)nY2m(4?) the following matrix elements were obtained:

p é;:%mm<rn><r2m.(&’?)Irnm(#’¢)lY2m,(j’7)> which are nonvanishing
for n=0,2 and 4. They were calculated using replacement theorem
Ynm = anTnm’ with Tnh bein% the irreducible tensor defined by the
angular momentum operators . First order perturbation theory yiel-
ded for the crystal field parameters 8, = 1.6 a5 and the correspon-
ding electronic states ;= Z:aij 73. The electric field zradient
tensor (EFG) arising from thd valence electrons in these states was
evaluated from: <SG | 501(>3§ ZZ ai'::,jaik <¥5 Vup | ¥ > where Vup
represents the EFG operator J For the estimated lowest level

¥y = 0°71xy> + 0°51y2> - 0°4| 22>+ 0°3|xz> the major principal com-
ponent of the EFG tensor (sz) could be either positive or negative.
From further measurements of Mdssbauer effect using single crystal of
N2H5[Fe(N2HBCOO)5].H20 appropriate sign of sz and electronic ground
state of ferrous ion will be determined.
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