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GDC (Gadolinium doped ceria) 2] 120 keV 2 5 MeV olUA] 8] A} T A= o] 22 FI3150H,
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Aol E Aol o] WS AN F 4 H2AE 0] Al#EE o, fluence”t &7l
XRD HEE o] 29 oA W xHe] T3} Zojg} WAk #A 7 QU e, 120 keVE] YA W=
ot 2 o9 FYoE AH FxE A A A AUt STtk the AS #Esith

The ion-beam induced changes in the characteristics of gadolinium doped ceria (GDC) pellets have been studied by UV-visi-
ble spectroscopy (UV-vis), SEM, and XRD. Implanted ions were protons or Xe ions with the energy of 120 keV or 5 MeV.
Densely sintered pristine GDC pellets have cubic fluorite structure and are brown in color. As the ion irradiation proceeded,
its color gradually turned into light black and finally into dark black. XRD patterns of GDC pellets were closely related with
ion energy and the penetration depth of X-ray. It showed that upon the ion irradiation (120 keV) the lattice parameter of
the cubic fluorite phase just beneath the surface is increased.
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Figure 1. UV-vis spectra of GDC pellet obtained before and after the
120 keV proton beam imadiation. The numbers in the figure represent
the ion fluence in the unit of ions/cn’.

Figure 2. SEM image of the sintered GDC pellet.
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Figure 3. Effects of 120 keV proton fluence on the XRD pattem of
GDC pellets. (b) is the expanded view of (a) in 66~82° region. The
numbers in the figure represent the proton fluence in ions/cm’.

Intensity

o] o] FHE T A S3I3T)E 1 PR, o] F]lo] A5 FH
Fzo mR= GEE A A5 $18te] L st Aldel o
o] A (w)S 1°E 143kl GDCS XRD #HElS =48}
11 ARE o] 9] ZAMIER] SR Figure 49 YERITE o] 171
ZAMARk0] S8k ) BE 3t 9507 o]Fshe AS WES
e AL Stk o] A¥l= Figure 33 vRR7EX| 2 GDC7} cubic fluorite
TE A A o] Flell gJste] 1 G99 ARSI AR thE
g sleta ik

Figure 5% 5 MeV FAAF W& 2A13E GDC Helof thalo] 33
XRD FHEolth A oUA|(120 keV)S FAAE AR Zg-ofl=
Figure 3(b)2} 7201 26 scanoX = 2] W37} #S5E AT 5 MeV
FIAE AR el Ak HsF B5E A ekortk ek QAR
< 13k ST Aol o] 2Rl AP "] Fxe w|X] &=
G2 ASHA] Aot 11 olfie 5 MeV e dAt Hl AL Al
X9 T} Zlo|Ro} o] Z12 3rof o]&o] 7] wliEel ASoR
AJzy et

[N

>,\I

42 £
Gd doped ceria (GDC) 2& AAEE F, o] 21 2AF 41 - §-2] 5
& A5l ol APl W 54 WSS FAskslen
O

25k GDC - pore”t 78] §lo] AEE 95% o F o=
zUa7 24E001, grain A7) 1~4 umo| itk
2) o]2HE 2A}El7] Aol GDC FElo] ZMo|g ANk o] &1l 2

Intensity

65 70 75 80 85

240
Figue 4. XRD pattems of GDC pellets as a function of ion fluence.
The pellets were imadiated with 120 keV protons and the XRD pattermns
were measured at the fixed incident angle of 1°. The numbers in the
figure represent the 120 keV proton fluence in the unit of jons/cm’.
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Figure 5. XRD pattems of GDC pellets presented as a function of ion
fluence. The pellets were imadiated with 5 MeV protons. The numbers
in the figure represent proton fluence in the unit of ions/cnr.
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