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Radiation Damage in Alumina irradiated with heavy Ions of high Fluences”
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Scintillating screens are used at accelerator facilities To calculate the color center concentration the Smakula-
for ion beam diagnostics with very high ion fluences. Dexter formula was used (equation 1, [5]).
However, during irradiation of the material, formation of 1
color centers occurs. This results in a degradation of light Ni1/em2) = 6.55 - 101 = . FWHM.v) - A, (1)
yield, which is one of the main problems using the screens
as an appropriate tool for imaging the beam [1]. Due to  where A is the absorbance at peak maximum, FWHM is
its radiation hardness, alumina is an interesting material  the full width at half maximum of the absorption peak and
for scintillation applications [2]. Another advantage of  f is the oscillator strength (fr = 1.3 respective fp+ =
using Al2Os3 is that the understanding of its luminescence  0.6). The volume concentration of F-centers as a function
behavior is at an advanced stage [3]. of the applied dose is shown in figure 2. The formation of
High purity (99.9 %) alumina samples were irradiated with  color centers centers in alumina depends mainly on the ion

different ion species and different fluences (see table 1).  species and on the applied dose. The fitting of data obeys
The given value for the dose is integrated over the ion  an exponential law:

range, although the energy dissipation is a function of ion
velocity [1, 4]. Np = No (1 —exp(op - D)) )

For low energy doses, color center formation complies
with exponential growth. For higher doses of around
6 MGy, saturation in the concentration of color centers can
be determined.

Further measurements will are planned to investigate
color center formation for high energy ion doses.

Table 1: Parameters for irradiation of the alumina samples.
The range values are calculated with SRIM-2013 code.
Ion Energy Range  Dose Fluence
species  [MeV] [pm]  [MGy] [ions/ch}
e 136.8 169 0.09 2.8-10'!
2¢ 136.8 169 1.36 4.1-10%2
50T 570 78.6 0.30 1.0-10t*
50T 570 78.6 3.87 1.3-1012
974y 11623 37.3 0.64 5.0-10%0
YTAu 11623 373 1.28 1.0-10*!
YAy 11623 373 639  5.0-101
YTAu 11623 373 1278 1.0-10'2
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After irradiation, absorption measurements were
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performed. F- and Fs-color centers are ob- " [/ 3 oy
served due to strong absorption bands in the o _i DR
range from 200 nm to 450 nm (figure 1). R R R R
Dose [MGy]
70 T T T T T . .
F —— Pristine Figure 2: Volume concentration of color centers as a
- ifﬁg:xi}% . function of the applied dose. Solid line: fit with expo-
é 50 1,0x10" e . nential growth function (2).
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