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Analysis of the porosity of porous silicon thin layers
by positron annihilation lifetime spectroscopy
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Abstract A porous silicon thin layer was prepared by anodic oxidation under different corrosion conditionE-
mails. The layer thickness was a few tens of nanometers which is much smaller than the average range of posi-
trons from a 2*Na source. The mean pore volume and specific surface area in the samples were measured with
22Na positron life spectroscopy by measuring the bulk lifetime spectrum of porous silicon and then deducting

the lifetime spectrum of the substrate.

Key words positron annihilation porous silicon ortho-positronium anodic oxidation
100 pm
12 3
3—5
PAT
0—-Ps 0-Ps 0.1Inm
+
- € PAT * 19835050
¢ 2004 -08 - 10 2004 -10 -08
2Na 0. 15MeV t . Email Hsia@ nju. edu. cn

2005 2 - 147



2N,
ps 1ps =10""s .
Y
0.511MeV
0. 025eV
*Na Paulin
4
1 _2.8xpx2""
R, - E].w
p g/cm’ E ®Na
MeV R,
cm  Z
2N
103.9pm
5
N r - (%) -r/R,
R,
r .N r dr
r+dr . N,
R
d 2

. 148

545keV

r

o—-Ps .
. o-Ps
o-Ps
o-DPs o-
Ps 0.5 ns .
T Ty I, I,
5
pick-
off
L L1y Iy o7
]ld Tld Izd T2d I3c] T3d
]Ih Tlh Izb sz 131) T3h IL- T,
o
l -«
3 3
Zlifiexp -I't = aZ[i‘F?exp -Iit +
i=1 i=1
3
1l -« ZI?F?exp —]—',}»’t 4
i=1
4 t 0 © t=0
3 3 3
NL=ad I+ 1-a YI
1=1 i=1 1=1
5
3 3
LT, =a) T+ 1 —a Y IT)
izl i1 izl
r=r"'15: 4
[[i=a1?+ l-al .
IT, =al*+ 1 -« LT
4 6
i
o
I, 7 I,;]’ T,;]) 6
Iﬂ Td



3 [i T;
N 100
6 40
=1 =1 . 20°C.
0 24
3 3 3 —
{ Z IT - [az P s 1 -a ] Z I‘“r"} EG&G ORTEC
i=1 izl i=1 .
o= i Ir ' Al 2Na 20Ci Na
= FWHM 270 ps 144 ps
7 2 x10°. ) 6
é 6
221\1a
1 1
1 =30mA/cm? T=20C t =20min
T T T3 I, I, I
/ps | /ps | /ns | /%o | /% | /% /%
2 a /wm
>1pm . 20 208 | 467 [35.7 [93.8 3.3 [ 2.9 |73.5 | 82
m, m, 40 233 | 455 [32.693.7 3.2 | 3.1 |88.1 | 75
m, 60 220 | 463 [27.2]93.4 (3.3 [ 3.3 [91.2 | 70
80 230 | 473 [11.2192.2 | 3.7 | 3.7 | 99.5 | 63
e= m —-my, / m —m, . 8 100 | 235 | 443 | 6.4 [93.1 3.2 [ 3.2 [102.3| 60
2 1=30mA/cm? T=20C ¢ =20min
7,/ps 7,/ ps 73/ns R/nm 1,/% 1,/% 1,/% /m /% | /%
20 238 798 35.7 11.09 71.7 4.0 24.3 73.5 82 -0. 6
40 269 558 32.6 10. 68 80.6 3.2 16.2 88. 1 75 -0.10
60 237 565 27.2 9.94 82.1 3.6 14.3 91.2 70 -0.3
80 239 544 11.2 6.87 81.4 4.9 13.7 99.5 63 -0.3
100 256 458 6.5 5.37 85.4 3.2 11.4 102.3 60 0.1
3 HF CH,CH,0=1 1 T=20C
/mA t/min | 7,/ps 75/ ps 73/ns 1,/% 1,/ % 1,/% /um /%
10 60 228 441 5.3 92.9 3.3 3.8 119.5 52
20 30 228 452 8.7 9.5 2.8 2.7 105.2 65
30 20 229 482 11.2 93.6 3.2 3.2 94.3 71
40 15 232 472 19.0 94.0 2.8 3.2 90.7 75
50 12 233 448 25.9 94.1 2.8 3.1 91.2 74
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4 HF: CH;CH,0=1:1 T=20C
/mA/cm? /min | 7/ps | T/ps | T3/ns | R/nm | 1;/% 1,/ % 1,/ % /pm /% | 8/%
10 60 230 448 5.3 4.87 87.7 3.4 8.9 119.5 52 -0.1
20 30 231 531 8.7 6.14 89.1 1.9 9.1 105.2 65 0.2
30 20 237 742 11.2 6.87 83.0 3.2 13.8 94.3 71 0.15
40 15 259 716 19.1 8.61 82.5 1.2 16.3 90.7 75 -1.7
50 12 265 620 25.1 9.62 82.6 1.2 15.2 91.2 74 -0. 8
3 3
T, =227ps 7 =436ps I, =
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