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Outline F‘\lR iI= =1

ZnO scintillator for particles counting at HEBT in GSI
ZnO response to 300 MeV/u heavy ions
ZnO scintillation and transmission properties investigated with 4.8MeV/u 48Ca

Summary
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Motivation F'\lR iI=5= 1L

Scintillator is the material, which exhibits light emission, when excited by ionizing radiation (x-rays, electrons,
protons, ions etc.)
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Scintillator is the material, which exhibits light emission, when excited by ionizing radiation (x-rays, electrons,

protons, ions etc.)

Applications in beam diagnostics: screens, particle counters, etc.
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Characteristics of interest:

Light output
Light spectrum
Rise and decay time

Radiation hardness



ZnO:In response @300 MeV/u heavy ions

IBIC-2019, P. Boutachkov et. al.

https://doi.org/10.18429/JACoW-IBIC2019-MOPP005
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Experiment time ~16 h to reach 4000 kGy with Uranium
1E+12 238U/cm2, or 3E+12 124Xe/cm? Not easy to get beam time @300MeV/u
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Relativistic and Swift heavy ion beam F‘\lR iI= =1L

Swift heavy ion beams form UNILAC as alternative to SIS18 relativistic beams
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Energy deposition by swift heavy
ions is higher than by relativistic

heavy ions
Higher beam intensities
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Relativistic and Swift heavy ion beam
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Swift heavy ion beams form UNILAC as alternative to SIS18 relativistic beams

Energy deposition by swift heavy
ions is higher than by relativistic

heavy ions
Higher beam intensities

Faster Dose accumulation
And shorter beam time
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Relativistic and Swift heavy ion beam F'\lR iI= =1L

Swift heavy ion beams form UNILAC as alternative to SIS18 relativistic beams
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ZnO:In performance @4.8 MeV/u Energy

48Ca @4.8MeV/u
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ZnO:In performance @4.8 MeV/u Energy
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Light spectrum

48Ca @4.8MeV/u, ZnO:In luminescence vs. fluence
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Light spectrum

48Ca @4.8MeV/u, ZnO:In luminescence vs. fluence
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Light spectrum

48Ca @4.8MeV/u, ZnO:In luminescence vs. fluence
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4.8MeV/u heavy ions comparison to 300 MeV/u
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Transmittance F'\lR I=5= 1

Radiation damage leads to color change

Zn0O:ln, 48Ca @ 4.8MeV/u, 5E+12 ion/cm?2
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Transmittance F'\lR I=5= 1

48Ca @4.8MeV/u, ZnO:In luminescence and transmittance
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Transmittance F‘\lR I=5= 1

48Ca @4.8MeV/u, ZnO:In luminescence and transmittance
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Summary ZnO:In scintillation by heavy ions @4.8MeV/u F‘\lR iI= =1L

Scintillation properties of ZnO:In have been studied with 48Ca @4.8MeV/u
Scintillation light and transmittance spectra were measured as a function of fluence
ZnO:In emitted light spectrum exhibit one peak near 386 nm

Radiation damage leads to loss of light output and transmittance in UV/Vis range

The loss of light output vs. dose measured with 48Ca@4.8MeV/u irradiation follows
the same trend as the data for heavy ions @300MeV/u

ZnO:lIn light output falls 5 times at 6500 kGy during 48Ca@4.8MeV/u irradiation, which
corresponds to ~5E+12 124Xe/cm2 and ~1.7E+12 238U/cm2 @300MeV/u
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Thank you for watching!!! F‘\l R iI= =1L
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