
IX International Symposium/XIX Nacional Meeting on Solid State Dosimetry 
Mexico city, Aug. 29th – Sept. 1st. 

 
 

About the use of Photoacoustic Spectroscopy for the optical 
characterization of semiconductor thin films: CdTe  

 
 

E. Marín(1), O. Vigil-Galán(2), J- Sastré (2), E. Saucedo(3), C. M. Ruiz(3), G. Contreras-
Puente(2), J. Aguilar-Hernández(2) and A. Calderón(1) 

 

 

(1) Centro de Investigación en Ciencia Aplicada y Tecnología Avanzada-IPN, Legaria 
694, Col. Irrigación, CP 11500, México D.F. 

(2) Escuela Superior de Física y Matemáticas-IPN, CP 07738, México DF, México 
(3) Departamento de Física de Materiales, Facultad de Ciencias, Universidad Autónoma 

de Madrid, 28049, Madrid (SPAIN) 
 

Abstract 
 
CdTe has been used satisfactorily in multiple and diverse technological applications such as 
detectors of X and gamma rays that operate at room temperature, for digital imagenology of 
X rays with medical and industrial applications and as  active part in CdTe/CdS solar cells. 
In form of films, CdTe is generally grown with thicknesses ranging between 3 and 15 µm, 
for which it is difficult to measure, by means of optical techniques, absorption coefficients 
greater than 103 cm-1 because nearly full absorption of light should occur below 800 nm. 
The exact determination of the optical absorption coefficient in detectors on the basis of 
CdTe is very important since this parameter determines the absorption length at which 90% 
of the photons with energies over the forbidden zone of the CdTe will be absorbed by this. 
In CdS/CdTe polycrystalline solar cells the greater efficiency of conversion have been 
reported for film thicknesses of 10 mm, however, the optimal value of this parameter 
depends strongly on the method and the variables of growth.  
The optical absorption coefficient spectrum can be determined by several methods, often 
involving several approximations and the knowledge of some minority carrier related 
electronic parameters that reduce their application in general way.  In this work we propose 
to determine the absorption coefficient in CdTe thin films by photoacoustic spectroscopy 
(PAS), because this technique allows us to obtain the optical absorption spectra in thicker 
layers and therefore the study of the influence of the several growth and post-growth 
processes in the optical properties of this thin films. 
We measure by PAS the optical-absorption coefficients of CdTe thin films in the spectral 
region near the fundamental absorption edge ranging from 1.0 to 2.4 eV using  an open cell 
in the transmission configuration.  
The films were deposited on different substrates by the CSVT-HW (hot wall) technique. In 
order to study the influence of several growth conditions on the CdTe optical absorption 
coefficient, some samples were prepared from CdTe:Bi powders in order to study the 
influence of doping on their optical properties. Low temperature Photoluminescence 
measurements have helped us in the interpretation of the results. 


