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Structural , morphological , chemical , optical and electrical
properties have been studied before and after irradiation by different
Gamma ray intensities (50 Gy and 100 Gy) , the nano porous silicon was
prepared using electrochemical etching (ECE) technique ,the process was
performed on a P-type silicon waferwithresistivity(0.01- 0.02 Qcm) and
orientation <111>with etching time (20 min) , current density (30

mA/cm2) and HF concentration (20 %) .

X-ray diffraction (XRD) ,scanning electron microscope
(SEM),Fourier transform infrared (FTIR),Raman shift spectrums and
electrical properties of Porous silicon (PSi)ensure the presence of nano

structures in the porous silicon layer .

Before irradiation process, SEM images were showed a high
density numerouspores emerged which distributed randomly on the
surface of PSi. After irradiation by 50Gy gamma ray, the pores diameter
increases and increasing the irradiation the diameter increases more, the

number of pores on the surface of PSi causing low porosity.

The cross sectional images of the samples before and after
irradiation showed that the thickness of the prepared porous silicon
layerincrease with radiation intensity to about (10um) at 50 Gy and

increases approximately todouble at 100Gy .

Atomic force microscope images (AFM) showed that the surface
roughness rate is directly proportional to the amount of irradiation , also
showed that the distribution of the pores silicon was random, irregular
and the spaces (voids) covers all over the surface , the images also
showed that the PSi possess a sponge structure in which the pores

diameter and surfaces roughness in the nano range .



The (XRD) spectrum before irradiation showed the existence of a
distinctive cubic peak <l111> in addition to another low intensity peaks.
After irradiation with 50Gy and 100Gy gamma ray, the peaks intensities

varied randomly.

The FTIR spectra before and after gamma irradiationshow
absorption bands belong to different vibrational modes.After irradiation
by 100Gy gamma irradiation , another bands appears in the spectrum in
addition to the latter bands at the wave number (1056cm™) and

(1105cm™) .

Raman shift spectrum indicate that Raman peak and width was
shifted to low energy reign in comparison to bulk silicon as a result to

photonic limits in the nanorang .

Specimen reflectivity spectrum over a range of wavelength (300-
1200 nm) showed a reduction in the reflectivity with the increase in the

amount of irradiation.

The PSi possesses high electrical resistivity of about (10°Q.cm)
which decrease with increasing radiation , while the Identity factor

increase and the barrier height decrease with the increase of the radiation.



