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Fig.1 Effect of proton irradiation with different energies and fluences on reflectance spectrum of ZnO white paint
1 AN ) B R & 1 BT - BROG ZnO 18 3 S 3R B0 52 )
K 2 g AR 110 keV BT 348 BUHT S ZnO HBOLBEOOLIER 2. B 20 AL T 438 nm ALK
W R A A0S L R S R 220 nm, BFRAL T 462 nm A RIS ZnO fi 4 R AR AE Bl P S A L VS OB B 4R
23 A AR L O SO A B A B R A 608 5 67 T 390 nm Ak Y SR i 1 G 7 AR Y SR AN RO s T
510 nm LA ZnO Fh % H A BRFE R 2S00 Vo CRRL B S s Al 3R 1 A 7O iSO AR i T AR s
KU s 0 F 405 nm AL Iy ZnO ffis o A AE B B BE 23 07 Vo, SR I R OBIE

7000 () E10kev S00F  (b) ET110keV
ook ».=0 @,=5x10" cm
400
5 500F s
< < L
<. 400[ E 300
§ 3001 é 200 F
= 2001 =
100 100
O L 1 1 1 1 1 1 0 I
350 400 450 500 550 600 350 400 450 500 550 600
Alnm Alnm
500
5001 E=110 keV E =110 keV
(C) P7 15 2 (d) F7 16 2
@,=3x10" cm 400 F @,=1x10" cm
4001 o
g s00k g 3001 438 nm
2 2
— o
£ 200k £ 200f
‘QE) 200 405 nm 462 nm
- 510 nm
100} 390nm 100 F
of 0
350 400 450 500 550 600 350 400 450 500 550 600
A/nm A/nm

Fig. 2 Photoluminescence spectra of ZnO white paint irradiated by 110 keV protons with various fluences:
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Fig. 3 XPS Oy, spectra of ZnO/silicone white paint before and after proton irradiation
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Effects of low energy protons on optical degradation of ZnO white paint

XIAO Hai-ying', LI Chun-dong', YANG De-zhuang', LI Zhi-lei*, HE Shi-yu'
(1. Space Materials and Environment Engineering Laboratory, Harbin Institute of Technology, Harbin 150001, China;
2. China Electrical Equipment Group PV-Tech Co. , Ltd. , Nanjing 210000, China)

Abstract; The formation and evolution of oxygen vacancies in ZnO white paint during exposure to less than 200 keV protons
were investigated in terms of photoluminescence spectroscopy and X-ray photoelectron spectroscopy (XPS). The decreases of lat-
tice oxygen and Zn vacancies which are respectively shown by XPS and photoluminescence spectroscopy, indicate that oxygen va-
cancies of ZnO white paint increases under the proton irradiation. The double ionized oxygen vacancies can trap electrons in the
conductive bands to become the single ionized oxygen vacancies, leading to that the singly ionized oxygen vacancies gradually be-
come the major defects induced by the proton irradiation. Proton irradiation leads to increase the amount of oxygen vacancy, and
oxygen vacancy can trap electrons to form color center, which results in optical degradation of ZnO white paint.
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