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Outline Experimental
s At laboratory setup scale, the irradiation with high energy alpha particles has been used to study the effects <+ ZnO films with wurtzite type structure, thickness of about 100 nm, and average crystallite size of 21
on ZnO thin films for devices operating in space environment. The targeted materials are relevant for nm have been synthesized by sol-gel method. The optical transmission of the films in the visible
advanced nanoelectronics, optoelectronics, transparent electronics, UV high performance photodetectors, region is 88% and the band gap energy, calculated from the absorption spectrais 3.24 eV [1].
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» The effect of alpha particles irradiation on the morphology, structure and luminescence emission of ZnO iIrradiation time was varied from 100 s (~11 pC) to 500 s (~54 uC), 1000 s (~104 pC) and 8 h (~2100 uC).
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nlln WIS 2w [Beeh Invesiigenes 557 ey enifeeden E-RID), ENemie folee MICTesEeity (AL ane » The Irradiations were performed at the U120 Cyclotron facility at the National Institute for R&D In

photoluminescence (PL), aiming to evaluate the types of defects generated by radiation as a function of the Physics and Nuclear Engineering-“Horia Hulubei” (IFIN-HH), Bucharest, Romania.
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Surface morphology of ZnO films, showing an uniform distribution of the grains (c) o f f N f o
size and roughness. Atomic force microscopy images (a) 2D and (b) 3D. : variation of surface roughness after 8
iIrradiation with 3 MeV alpha particles.
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500 s, and 1000 s.  XRD data evidenced the increase of (002) oriented crystallites size from 21 nm to 29 nm after 8 h

Photoluminescence emission of ZnoO films irradiation. The lattice constants remain unchanged, the residual stress is reduced at the interface and In
irradiated for 8 h. the irradiated area.
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< PL spectra of the non-irradiated films exhibit emission peaks situated at 3.26 eV, 2.75 eV and abroad % AFM 2D and 3D images reveal modification of the ZnO films surface roughness after irradiation. The films

peak, with low intensity, in the region 2.60-2.25 eV. While the PL emission in the UV region is iIrradiated 8 h show a transition region at the interface between the irradiated and non-irradiated zone with
determined by free excitons band to band transitions, the emission peak in the green-orange region Rims = 11-15 nm and inside the irradiated area, R,,s= 23 nm in the localized zones containing clusters or
IS related to radiative transitions involving native point defects in ZnO [2-4]. large grains.
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% PL emission after irradiation for 100 s: increased intensity and shift of the peak at 3.28 eV. »» The grains growth and the clusters formation on the ZnO films surface could be attributed to thermal

decreased intensity of the peak at 2.75 nm. Low intensity and broad emission in the region 2.59 — annealing effect resulted by energy transfer from the incident particles, due to inelastic collisions. This
2 23 aV/. effect could also account for the slight crystallite size growth and residual stress relaxation observed in

the films volume in our study.

»» PL emission after irradiation 500 s: 3.26 eV peak preserves the intensity, while the intensities of the
peaks at 2.80 eV, 2.65 eV, 2.40 eV increase. R@F@V@HC@S
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»* PL emission after irradiation 1000 s: new peaks appear at 3.10 eV, 2.64 eV which suggest the
formation of Zn interstitials (Znl) defects and increase the intensity of the peak at 2.30 eV associated
with oxygen vacancies (OVs).
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»» PL emission after 8 h irradiation: several peaks (3.23 eV, 3.10 eV, 3.02 eV, 2.75 eV, 2.62 eV, 2.64 eV,
2.30 eV) observed at the interface between non-irradiated and irradiated regions and almost

quenced PL emission in the irradiated region. ACkV\OWledgemeV\t
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