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geacts Olo3Y daliae Wl by dancial) bilills Gandiall juz Tl Lilall () Llall Jaall Jole ws 2(3) Jgaall
ol

Sample No. S-27 S-34 S-28 S-32% S-22

(Leslid)
Ea (MeV) 5.1 4 3 1.8 1.2
Irrd. Time 12 12
i B(V'?) BV
0 0.0363 0.0363 0.0363 0.0363  0.0363 S-32  0.0363
3 0.0454  0.0356 0.0399 S-27  0.0363
6 0.0437 0.0347 0.0342 0.0355 S-17  0.0363
9 0.0445 0.0405 0.0354 0.0356 0.0325 S-18  0.0363
12 0.0351  0.0195 0.0341 S-24  0.0363
15 0.040  0.0433 0.0347 0.0278 S-3 0.0363
18 0.0411  0.0422 0.0349 S-14  0.0363
22 0.0079  0.0448 0.038 0.0356  0.0293 S-7 0.0363
26 0.009 0.0404 0.0344 0.0317 S-28  0.0363
30 0.0318 0.0437 0.0353 0.0359 0.0338
After 1day  0.0018  0.0522  0.0356 0.0393  0.0351
*The results of the samples are normalized according to sample S-32.
0.07
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Alpha irradiated sample
0.06 F Normalized relative to
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Current,I (uA)
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Applied voltage, V (volt)

Galins Glosl Ll clogea (o dalias clilhy Laadell Lilall 44158 -,Ls ailad :(4a-€) JSo¥

il el Jaall claays MeV (5.1-12)
(D) 8l Jole Glua (Ko ale daslil) cliaioll
gl 5l ey bl B lall J& e Gengall
caliatall dlsb Juall ol midgs (2) Jsually - Lead

daadiall MIS dhags & Lall Jas LfF
“Oaas g i Go Aai Ll JE 4T e oyl
oy el w8 AN 8ya oo B hese 4l —Jile
( Log (V)= E") ey (4 a-¢) Gl JISa)
2 bl Wilall ALyl Jlaall 8l B Jioy S
cllay Ll um Lancall bilill dliey dandall

fanitoall bilyills danctall 5t Lyl Lilall Jyadl g £(2) J i

Ll ciloenasy daadiall a2 Laiball

Sample No.  S-27  S-34  S28  S-32% S22 (L)

Bo(MeV) 51 4 3 1.8 1.2 Slope

Irrd. T¥me Slope (cm'2/ Q V'? Sample No. (cm'?/ Q V")

tir (Min)

0 0314 0314 0314 0314 0314 S-32 0.314
3 0393 0.304 0.345 S-27 0.314
6 0379 0307 0311  0.307 S-17 0.314
9 0385 0348 0321 0308 0.282 S-18 0.314
12 0304  0.167 0.295 S-24 0.314
15 0346 0372 0315 0.240 S-3 0.314
18 0356  0.363 0.302 S-14 0.314
22 0.068 0385 0345 0308 0.254 S-7 0.314
26 0.077 0347 0312 0.274 S-28 0.314
30 0275 0445 0322 0310 0.293

After Iday ~ 0.016 0.449 0323 0346  0.303

*The results of the samples are normalized according to sample S-32.
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MIS: Au-Ta,05-GaAs i Lalf claeuad Olusdl) Janes Bl i yially Aadlod] clEUall $(1) Jgaad)
Deposited Transmitted

MIS Incident energy =~ Average energy loss Range energy energy
Layer E, (MeV) dEy/dx (MeV/mm) Ry (um) E, (MoV) E, (MeV)
5.1 450.525 8.632 0.045 5.055
Au 4.0 504.4 6.378 0.0504 3.9496
(0.1m) 3.0 570 4.528 0.057 2.943
R 1.8 676 2.558 0.0676 1.732
1.2 725.9 1.675 0.0726 1.1274
5.055 243.641 15.596 0.0122 5.0428
3.9496 274.604 11.385 0.0137 3.9359
Ta;05 2.943 312.132 7.961 0.0156 2.9274
(0.05pum)
1.732 375.628 4.362 0.0188 1.7132
1.1274 411.725 2.726 0.0206 1.1068
5.0428 229.463 16.485 5.0428 -
GaAs 3.9359 260.47 11.989 3.9359 -—--
450 2.9274 298.644 8.348 2.9274 -
(450pm) 1.7132 362.4 4.542 1.7132
1.1068 397.665 2.872 1.1068 -—--
Ec - 5.1 4.0 3.0 1.8 1.2
(Mew)
R - 8. 632 65.378 4.528 2558 1.675 I
('JI‘I‘I) L L - - L 4
0.1 pm
E - H.0595 3.949 2.9435 1.732 11274
{MeV) L 4 w R - -
Ta20s 00Spm
Re - 15.59 11.38 F.OG1 4362 2. 726
(umj}
Ec = H.042 3.935 29027 1.713 1.106 ::
{MeV) . S
. S 2.876
4.542
Ry = SR, SN
(m) 8.348 450pm

MIS: Au-Ta,05-GaAs i b Wl Elogead GIaEall Juns g 338l Lo ytally Undlad) SlilAl) Llis 3(3) Sl

A1 sas (450pm ssany) S solall sigh aasianll  (3) JSall o dliSy (1) Jsuadl Go adl LS
Sule b dondioall Gl W Slaps o G0 580 L slue GaAs Lih i Gkl Oluli Juse Ol
Bolell sda Ll IS i W clages 0l GaAs el (¥ Ta0s wuSo¥l @ik b ohaial] Juned
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times of (0-30) min. The irradiation solid angle was small to maintain the alpha particles normally
incident on the devices. The maximum energy (5.1 MeV) of the alpha particles is attenuated to lesser
energies by situating polymer sheets with different thicknesses in front of the incident particles. The
energy loss and the range of alpha particles within the layers of the device; the gold (Au), the
tantalum oxide(Ta,0s) and the gallium arsenide(GaAs), are calculated to determine the way of losing
the alpha particles of their energies, the amount of the produced damage and the point where the
maximum energy loss is taking place within the device. The irradiation showed an effect on the
electrical properties of the device, and this effect is found to be varied with the particles energy and
the irradiation time. The I-V characteristics showed that the current transition mechanism is Shottky
for most of the cases of irradiation and Poole-Frenkel for some cases. These characteristics also
showed a permanent damage in the device at energies of (1.2 and 5.1) MeV, and a temporary effect

at energies of 4 MeV, while there was no significant effect at energies of (1.8 and 3) MeV.
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Effect of Alpha Particles on the Electrical Characteristics of the
MIS: Au-Ta,05-GaAs Devices

S. H.S. Alnia'emi®, A.S. Al-Rawass” and S.M.B Al-Abasee®

a- Physics Department, College of Education, Mosul University, Mosul, Iraq.

b- Basic Sciences Department, Faculty of Dentistry, Mosul University, Mosul, Iraq.
c- Teacher Preparation Institute, Directorate of Education in Nineveh, Nineveh, Iraq.

Abstract: The paper aims to study the effect of alpha particles on the electrical properties of
MIS:Au-Ta,05-GaAs devices and on the electrical current transition mechanism. The devices are
prepared by deposing a layer of gold with a thickness of 1000 A by using the thermal evaporation
method under a pressure of 10 torr to form the upper gate of the MIS construction. The prepared
devices are irradiated with alpha particles from a *** Ra source (0.5 pCi). The irradiation is
performed under room temperature with alpha energies of (1.2, 1.8, 3, 4, 5.1) MeV for different
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