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ABSTRACT 
The need for reliable measurement techniques for optical characterisation of thin films is growing. In the past, we have developed a manual tool for measuring directional optical 

properties with high accuracy. This tool is currently in use in over 40 laboratories for the characterization of coated window glass and optical filters. It has also proven to be a valuable 

instrument for thin film analysis by Variable Angle Spectroscopy. An update on our latest developments includes an Automated Goniometer tool for Variable Angle Spectroscopy and 

BRDF/BTDF measurements and tools for measuring absolute reflectance and transmittance with the measurement spot at a fixed size and position on the sample. 

Various new tools are described in the paper for the accurate characterisation of thin films by spectrophotometry in the UV/Vis/NIR and MIR ranges. Examples of measurement results 

are given to demonstrate their performance. Automation of directional optical measurements for Variable Angle Spectrophotometry has increased the reliability and significantly 

reduces the time required for the operator to be involved with the measurement. 
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Reflectance of a low-e coated window 

glass, measured with our IR IV accessory 

at different angles and polarisation  

Schematic drawing of the IV accessory  
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Top view of the sample stage, showing 

the optical path of the beam in the I-mode 

(a) and V- mode with sample (b).  

Directional IV accessory for measuring 

absolute reflectance of highly reflecting 

materials at angles of incidence in the 

range 10�q �± 80�q.  

Optical path of the beam between sample 

and detector sphere in transmittance (left) 

and reflectance (right).  

Absolute Reflectance/Transmittance 

accessory for the PerkinElmer Lambda 

950 spectrophotometer  

Reflectance (R) and transmittance (T) 

measured on a 1 mm clear float glass 

sample  

The accessory in Reflectance (R) and 

transmittance (T) mode with a glass 

sample in position  

Direction of the beam in the reference 

mode a),  transmittance mode b) and 

reflectance mode c).  

Our Absolute 10�q Reflectance/ 

Transmittance accessory installed in the 

Spectrum GX FTIR  

Measurements performed by the ARTA 

in a single task. The results are the 

transmittance (T) and reflectance 

measured on the coated side (Rc) and 

glass side (Rg) of a Ag coated window 

glass sample measured with P and S 

polarised radiation at different angles 

of incidence  

The Directional Reflectance / Transmittance 

accessory currently sold by PerkinElmer 

(part nr. L631-0231) for the Lambda 

800/900 and 850/950 spectrophotometers  

Automated Reflectance / Transmittance 

Analyser (ARTA) installed in the 

PerkinElmer L950 spectrophotometer  

Sample compartment of the ARTA: (1) 

sample beam periscope, (2) sample, 

(3) integrating sphere detector  

Top view of the sample chamber with 

different measurement geometries: (1) 

Autozero mode (no sample installed), (2) 

transmission at 0�ƒ, (3) transmission at +45�ƒ,  
(4) transmission at -45�ƒ, (5) reflection at +8�ƒ,  
(6) reflection at -8�ƒ, (7) reflection at +60�ƒ,  (8) 

reflection at -60�ƒ. 

Angular Resolved Scattering measurement 

of radiation transmitted by a TCO coated 

solar cell cover glass sample  

The ARTA is also capable of measuring 

BRDF/BTDF and Angular Resolved 

Scattering. For this purpose, the detected 

solid angle can be controlled by a variable slit 

in the entrance port of the integrating sphere 

detector. 

Absolute fixed angle 

Reflectance/Transmittance accessories  IR IV accessory 
Directional  Reflectance/Transmittance accessories  


