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Introduction 
 
Absolute Reflectance Accessory is a compact sampling accessory for measuring the specular reflectance 
of materials that are flat (polished) such as mirrors and coated substrates. The accessory fits in the 
sample compartment of most FTIR spectrometers. 
 
Reflectance of flat reflecting materials is usually measured against a highly reflecting reference with 
many different accessories. The reflectance of the unknown material can be ratioed against the 
reference. The measured reflectance, however, will be dependent on how close the reference is to the 
ideal 100% reflectance. Even with very good reflectors used as reference, the reflectance is never 100% 
and there is also a wavelength dependent variation of the reflectance. The most commonly used 
reference material, fresh, evaporated gold surface for example, has a reflectance of 94 to 99%, thus 
there will always be a remaining error of unknown magnitude using conventional reflectance 
accessories. Absolute reflectance of materials is usually measured close to near normal, absolute 
reflectance cannot be measured with the conventional 30-80 degrees accessories.  
 
The new PIKE Absolute Reflectance Accessory has a unique design that corrects for the above 
mentioned small remaining errors. The background is established using an internal mirror, which is part 
of the accessory. The reference mirror is illuminated with a small diameter collimated beam at a small 
angle (12 degrees relative to perpendicular). The optical path with one reflection off of the reference 
mirror is referred to as the “V” configuration. The optical path has two selectable positions and can be 
easily switched over to “sample” position where the beam is reflected in an “inverted W” form. The 
sample is placed on a horizontal plate with pinned position to eliminate positioning errors. The “W” 
represents two reflections from the sample and one from the reference. The optical path allows the 
cancellation of the reflectance of the reference mirror, allowing of the measurement of true absolute 
specular reflectance, independent of the reference mirror reflectance. The measurement, ratioing the 
background and sample spectrum, results in the square of the absolute reflectance of the sample due to 
the double reflection from the unknown sample. The unknown reflectance of the reference mirror is 
cancelled in the measured ratio, thus resulting in an absolute spectrum.  
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Unpacking Your Accessory  
 
In order for you to quickly verify receipt of your accessory, we have included a packing list. Please 
inspect the package carefully.  

 
Packing List 

User Manual  Absolute Reflectance 
Accessory 

 Sample Block 

PN 350-001400  PN 014-10XX  Quantity 1 

Quantity 1  Quantity 1   

 

 

 

 

 

 
Gold Substrate Mirror  Hex Wrench   Purge Tube 

Quantity 1  Quantity 1 set   

     

 

 

 

 

 

 
Foam Rings  Camel Hair Brush   

Quantity 8 (4 large, 4 small)  Quantity 1   
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Installation 
 
Place the Absolute Reflectance Accessory in the sample compartment. The accessory requires a 
sensitive alignment in the factory which cannot be corrected without a test fixture.  
 
IMPORTANT:  Do not adjust any mirrors on the accessory. 
 

 

Figure 3. Interior view of the Absolute Reflectance Accessory 
 

Operation 
 
With no sample in the accessory, place the Sample Block with the slide handle facing towards the 
instrument. This is the “V” configuration with the purpose of obtaining the background spectrum. 
Depending on the resolution and signal-to-noise requirements, you may run 8 cm-1 and 32 scan average 
with a typical highly reflective sample. 
 
Remove the Sample Block which is positioned on two pins, turn it 180 degrees then replace it. Make 
sure the pins are holding the Sample Block in position with the slide handle facing towards the operator 
(Figure 4). Pull the sample slide handle until enough gap is formed for sample placement. Slide the 
sample to be measured into the slot with the surface to be measured facing the circular illuminating 
mirrors. Collect a sample spectrum. 
 
When placing the sample, make sure the sample surface covers the opening completely. Otherwise, the 
measured signal will not be the absolute reflectance. 
 

Sample Block 
 

Sample Spring 

Purge Fitting 

Slide Handle 
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Figure 4. Proper placement of the Reference Mirror in the Sample Block.  

 

Evaluation of Results 
 

The results of the measurements are in transmittance. However, this is not the absolute reflectance of 
the sample surface. The beam was reflected twice in the “W” optical mode; thus, the reflectance is the 
square root of the measured spectrum. 
 
MEASURED SPECTRUM[%] = (ABSOLUTE  REFLECTANCE)2 
 

The correct absolute reflectance therefore has to be calculated as  
 

Absolute Reflectance = �Measured Spectrum 

 
Correction with Reflection Standards 
 

If the accuracy of the results of the measurement is even more demanding, the spectra can be corrected 
using standards with known, calibrated reflectance. This correction is: 
 

R (ABS, CORR) = R (ABS, MEAS) * STD (KNOWN) / STD (ABS, MEAS) 
 

Where  
R (ABS, CORR) = the corrected absolute reflectance of the unknown sample 
R (ABS, MEAS) = measured absolute reflectance of the unknown sample 
STD (KNOWN) = known absolute reflectance of the standard 
STD (ABS, MEAS) = measured absolute reflectance of the standard 
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Typical Spectra 
 
The single beam spectral results using the Absolute Reflectance Accessory will depend to some degree 
on the spectrometer it is used with. Source intensities, shape of the infrared beam, and beam splitter 
characteristics vary from bench to bench. Thus the single beam spectra could be slightly different. A 
typical throughput curve is shown in Figure 5, which was referenced to an open beam background with 
no accessories in the sample compartment as a background.  

 

 

                
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 5. Energy throughput spectrum using internal reference mirror. 
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Figure 6 shows a typical result of gold and aluminum mirrors, with the aluminum being less reflective in 
the mid-infrared.  
 
The actual reflectance of the samples at around 2000 cm-1 are: 
 
%𝑅𝑅𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − %𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎 √ %𝑅𝑅𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎𝑚𝑚𝑚𝑚𝑚𝑚 =  √92.9%  = 96.4% 
 

%𝑅𝑅𝐴𝐴𝐺𝐺𝑚𝑚𝑚𝑚𝑙𝑙𝑙𝑙𝑚𝑚𝑚𝑚 − %𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎 √ %𝑅𝑅𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎𝑚𝑚𝑚𝑚𝑚𝑚 =  √91.12%  = 95.4% 
 
 
With appropriate spectral software or via ExcelTM, you may also calculate the whole absolute reflectance 
spectrum. Purging the sample compartment will reduce the effect of increased spectral noise in the 
water vapor regions. 
 

 

 Figure 6. Reflectivity of gold (red) and aluminum (purple) mirror. 

 
Precautions 
 
Normally, mirrors will not need cleaning since they are contained within the housing of the accessory. If 
they do need cleaning, they may be gently wiped with a lint-free, abrasive-free cloth, such as lens tissue 
or a camel hair brush. Under no circumstances must the mirrors be rubbed with paper products such as 
“Kleenex” since this may scratch the mirror coating. 


