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Analytical study of the high absorption Region of the optical absorption
edge of a-Si:H films using the derivative method

Abdulla Abboo ,Abeer Abd salih*
Department of Physics, College of Science For Women, University of Baghdad, Baghdad, Iraqg.

Abstract

In this research, optical absorption data (the imaginary part of the dielectric
function &, as a function of photon energy E) were re-analyzed for three samples of
a-Si:H thin films using derivative methods trying to investigate the ambiguity that
accompany the interpretation of the optical data of these film in order to obtainm the
optical energy gap (Eg) and the factor (r) which in concerned with the density of
state distribution near the mobility edge directly without the need for a pre-
assumption for the factor r usually followed in traditional methods such as the Tauc
plot. The derivative method was used for two choices for the factor g (which in
connected with the dependence of the dipole matrix element on the photon energy )
for two choices g=0 and g=2. Results showed that r might take non-integer values .
the result for two of the samples, those prepared by Jackson et al and Cody, showed
that the derivative plot that adopt q=0 better fits the experimental data, thus Cody's
model might seems closer to the experimental results than the Tauc model. While
the third sample the one prepared by Ferlauto et al showed somewhat different
behavior such that neither Cody nor Tauc models could be considered a better fit to
experimental data for this sample
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cilalisay)
alaiiul a-SitH Glue s g lily Jilad die Buwe s il dalsal) Cilales 22e Gl a0 3 Canl 138 (g (i
AlSa) () ey Lee e L 331 ) (S0 £5a0 ) Al o V) A8ES aygi Bleiall T oaleadl o)) ¢ AEEA sl
sl Ay (ool sSilull A Ak aldly Cody 5 TaUC J8 (e A yisall (AlSAl adadll Ay e Y La) A0S Al oyl
(Jall Je Cody 5 TaUC am) pe G=0 5 =2 lavic d&idall cau) ddlse (o Jang) LS L ale JS5 d)5ll) LAl
e>35ai (e OS me 23lsEY i 8-SitH (e (il Joiie 0a A Cody  zasat (e a5l (e i Ay peand) liladl o
phalls Al sdall cBlagall oLl Ayl Gliball Jidas o) o oy 13 L AN duell ailly Jiie JS3 Tauc ) Cody
b Laels 8 A6sal gyh ofs deuls 3065 (M Jpeasll SV Jladll 138 L oplalall vie sediall TAUC anS dplil)
il 13 jelal LeS Aplad¥) i) (amy adlatil Lagys Juad) (S5 (Gesl)

o Jalrall A dad (138 vie TAUC z3sar s —1 Jgaa

a-Si:H Glue ?493“.43\ 1Al Aales l'\_J)m._d\ A3l 59n4 r Jalzall R J:Lﬁj}(\ Jalas
2.00- eV sl 48 cae Jackson et al
Qs 4t s 11.120E-20.757 1.866 eV 2 0.995
3.00
1.98-3.34 eV 55l &l soe Ferlauto | 10.970E-20.957 1.910 eV 2 0.997
2.00-3.00 eV ;g5 Gk 2 Cody | 10.411E-19.283 1.852 eV 2 0.997

T Jalrall A dad (3 v COdY z35a v =2 Jgia

a-Si:H clue ?.153“.4“ 1Al Aales L ypadll 48kl 34ad r Jalaadl R Ll Jalea
eV el 48U g2 Jackson et al
At 4t s 3.304E-5.541 1.677 eV 2 0.998

2.00-3.00

1.98-3.34 548l 43l s Ferlauto
assth 4tk s 2.991E-5.041 1.685 eV 2 0.994

eV
2.00-2.70 6V 535 &k 530 Cody | 3.242E-5.476 1.689 eV 2 0.999

a-SitH clie aiedl all Asles | Apeadl BN s | r Jaleddl | R LY Jelas
200~ eVosdl aj:(‘;“ Jackson etal | 359E-0.590 1.643 eV 2.785 0.986
200280 0’3’52 \jm’ s Ferauo | 390E-0.681 1.746 eV 2.564 0.995
2.00-3.00 6V ygll &b sse Cody | 0.366E-0.608 1.661 eV 2.732 0.999

1 Jalaall el Fae A axe 5 Q=0 (jh xic —4 g2

a-Si:H Glue ﬁélml\ LAl Adolas I\_D.a,d\ PEOA] Boad r Jalzall R L\.Qf)]\ Jalza
2.70 eV 448l d8la s2e Jackson et al
Gl B 0.541E-0.945 1.746 eV 1.848 0.989
2.00~
2.00-2.80 eV ;s &k s Ferlauto | 0.597E-1.102 1.845 eV 1.675 0.996
2.00-2.70 eV 55l Gk se Cody 0.554E-0.997 1.799 eV 1.805 0.999
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