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Ground State Energy of Gd** Paramagnetic Ion in PbWO, : Gd Single Crystal
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Ground state energy levels of Gd** ion (effective spin S = 7/2) in PbWO; single crystal doped with Gd*" paramagnetic impurity at
tetragonal symmetry are calculated with spectroscopic splitting parameters and zero field splitting parameters using by effective spin
Hamiltonian. It turns out that the zero field splitting energies of Gd** ion were the same regardless of the directions of PbWO,: Gd
single crystal. The calculated energy differences for |+ 7/2> <> [+ 5/2>, |+ 5/2> <> [+ 3/2>, and [+ 3/2> <> [+ 1/2> transitions were
6.9574 GHz, 6.9219 GHz, and 15.8704 GHz, respectively when the applied magnetic field is zero. The calculated energy level
diagrams were different for different directions of applied magnetic field. For B // a- and c-axis, the energy level diagrams are
calculated and discussed.
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Fig. 2. (Color online) Typical EPR spectrum of Gd** impurity ion in

PbWO,: Gd** single crystal when applied magnetic field is parallel to

crystallographic a-axis.



L AE=> Journal of the Korean Magnetics Society Vol. 26, No. 2, April 2016

9
9]
I
=~

R TN 3% F5d0] Ut Fig. 2941 o719
At A G4A FEE S da, ymA| 1749
57t oksliA BER|A] ek T FHAE e
T Ao vERdaL ok 2 AeA 4
oln] Hargl x| A I A 2
F221e}F 2 IAg}. wEpA 2 Al o] Bard 7
A 32 3 A, &, B3] EEA 9 A
A7) 55 olgste] niEdElolA oA £915 ALt

a3ict.

o
o
o

e}
r
flo rlo

fr okl

ol

Q
&,
OH od,
of.
lofs
}4
»~
flo

ELoh & oflHX] E¢ ALt

PbWO, ©2H W] Gd** o]2-& SAEj9) o]eow {&
A} 2=3o] §=7/20|aL vie vsgto] 8,00 A o]
ojth. XA} A TN e ArEFH AUA F9E
Akt f18te] theat 22 fE 23 SEURES ARE
3It}H29, 30].

H=H,+H,.g=uzB-g-S+ZBl0O! (1)

A HA 2 Hi= Zeeman O 2A TSy o] M=
UeRd 4= Sl

H,=uzB-g-S 2)

o714 pge Bohr PEIMIE, BE &5olA 7heliE A1,
g= WA 2 I, st R 21 iAol

= A e G Aol 9 el oA ZER7 17t
DAEL7] wiol] Fx71 AEFA] 7(zero field splitting:
ZFS)Ekal F-231 o33} o] veRd 4 Q.

—yRrINd
Hyps = 2B Oy 3)

7 B AP AeA71E veMIA Qla, ofe 9%
H Stevens ArEAlo|TH29-32].

PbWO,: Gd 474 ol &= 7= J= Gd’* 9]
& ofn] HarE =F[22]] ©ls}d Fig. 19] Pb A& A
ghalar Sol7hA IAti o] Aot WA gAbr]
2 AERA7] 5= AUEA(Cy) TS 2 SPEELRE

[32]1= AREslAo) it} =,
H3re = B0%+ 03+ 04 + 510;"

+BY0Y+ Biog + B0 (4)

21(1) FE A@E o83t A 5 A=,
O] aH A]‘%@l’ ZﬂZ} /;)PZ}/;:} %"Ué‘ *J"T’ET% Exx= 1-988, 8yy=
1.991, g,,=1.993, BI=-830MHz, B3=0, B}=-0.81 MHz,
Bi=-339MHz, B;*=-330MHz, B=0.0009MHz, B{=0.009

—47 -

120

1:9.45GHz

Energy (GHz)
o

1 L 1 L 1 L 1 L 1 L

0.0 0.2 0.4 0.6 0.8 1.
Applied Magnetic Field (T)

Fig. 3. (Color online) Energy level diagram of Gd** in PbWO, : Gd**

single crystal when applied magnetic field is parallel to the

crystallographic a-axis.
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Fig. 4. (Color online) Energy level diagram of Gd** in PbWO, : Gd**
single crystal when applied magnetic field is parallel to the
crystallographic c-axis.
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