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Jahn-Teller Effect of Spectrum Structure and g Factor of Electron
Paramagnetic Resonance in ZnSiF;6H,O:Fe**
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Abstract: Jahn-Teller effect of spectrum structure and g factor of electron paramagnetic resonance in ZnSiF; 6H, O
:Fe’ are explored. The crystal structure of ZnSiF;6H,0 found by the single crystal neutron diffraction method may
be described with two ions SiF®~ and Zn(H,0)**. Zn(H,0)** :Fe** of locally trigonal (C;,) symmetry expresses
the main spectral propectry of the crystal. The crystal-field and spin-orbit interaction Hamiltonian matrixes and the
formula of electron paramagnetic resonance have been composed by the irreducible representation method. The zero-
field splitting parameters (D, F — &) and g factor of the electron paramagnetic resonance of Fe’™ ions in
ZnSiF; 6H;0: Fe?* crystal are presented by the crystal-field and spin-orbit interaction Hamiltonian matrixes. The
contribution of low-spin state ® L to zero-field splitting parameters is studied to be important and strong, whereas the
contribution of g factor is ignorable. The structure of crystal is calculated which proves the existance of Jahn-Teller
effect. The calculated results are in good agreement with the experimental data.
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# 1 ZnSiFs6H,0: Fe*™ By RE R A S 451
Table 1 Energy levels and crystal structure of ZnSiF;6H, Qs Fe?*

Calculation . [16,17]

Crot SO /em™ 0, +S0 /em™ Experiment
A 10635. 241 A, 10051. 353
A, 10634, 726 T, 10050. 804
E 10624. 026 T, 10050. 209
A 10613. 916 E 10050. 147
E 10603. 930 T 10050. 070
E 10603. 878 T, 384. 299
A; 10593. 475 A, 372.010
E 923. 589 T, 355,165
E 923. 044 E 152. 793
A, 879.994 T 144. 601
A, 827.128 A, 0. 000
E 781.674
A 735.078
E 679. 460
E, 46.962 47.700
A; 11.177 11.020
A 0. 000 0. 000

Crystal structure
Calculation Experiment-¢-1" AO AR
e/") 55.6 54.8 0.8
R /nm 0.2132 0.2146 0.0014

Parameters: £(41)=—309 cm™ !, B,,=2062 ¢m !, By =13744 cm™', By =—16885 ecm™ !,
B=947 em™!, C=3375 em™ !, =85 cm™!, () =2.2949, {(+*)=14

Bigte =— /10/7B3™,

BZO = O’

Bgbe = 13744 em™?, €))

FE AR A0 P R B T AR RO AR B, iK% 2 B By B - B S IEEHEZE(R.OKF TH

HIRAR:
By =— %3Q<7'2>|:(3C052@1 — 1)+ (3cos’@— 1) ] 1%,
d By =— %eQ(r‘)[(SScos‘@l — 30cos’ @, + 3) + (35c0s*@, + 30cos’@, + 3) ] %, (9)

By, — Lﬁ&(r4>(sin3@1cos 8 — sin’®,cos @,) %,
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Fig.1 Spectrum structure of ZnSiF, 6H,O: Fe*"
# 2 ZnSiFs6H,0: Fe?™ fy47-45 8% i
Table 2 Jahn-Teller effect of ZnSiF,6H,O: Fe?*

Calculation

Experiment[$:1)

) ® ® o) &) ®
T 10. 700 9669. 886 35.785 36. 680
T, 9. 986 43. 050 46.596 9. 900 45. 000
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Table 3 Zero-field splitting parameters and g factor in ZnSiF,; 6 H, Ot Fe?™

SHRENS R HTRESERIIAR I P, AR IFIG
RERLSH=AXNKNERTEERELRME
MEBRE, IRERER, KA KL 5355k

Zero-field splitting parameters Ground-states energy levels g factor
D F—a A Al A 81 82 8y 81

Calculation* 10.51 1. 37 9816 9.75 41. 44 2.01 2. 06
Calculation* * 11. 88 1.26 9817 740 10549 11.18 46. 96 2.01 2. 06
Experiment™177  11. 88 10t 760 11.02 47.7 2.00 2. 14

% Only ®°D states; * * *D and L states

3.3 BFII#LRHBFIRSEM g EF
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5% =48 . _ 9& — )
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