
application note

PIKE Technologies’ Mid-IR IntegratIR integrating sphere was used to 
compare the performance of DLaTGS (DTGS) and HgCdTe (MCT) FTIR 
detectors for a diffuse reflection measurement of a powder-coated paint 
sample. Analysis of the spectra indicated that the MCT provides a 27x 
enhancement in signal-to-noise ratio (SNR) when compared to the  
DTGS detector.
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Introduction
MCT detectors are ideal for low light level detection, 
due their high sensitivity and low noise of the 
sensor. The performance of a detector is defined 
by the signal amplitude of the detector during a 
measurement of the light source relative to the noise 
floor of the detector averaged.

Eq. 1

Typical detectivities of MCT detectors are ~ 3*1010 
enabling high SNR FTIR spectra in low light levels, 
while DTGS detectors exhibit lower detectivities, ~ 
3*108. Sensitivity requirements should be carefully 
considered selecting a detector for the application. 
An overview of the mid infrared detectors available 
with PIKE Technologies accessories is  
shown in Table 1.

In this study we have compared the SNR 
performance of the MidIR IntegratIR with a midband 
MCT and a DTGS detector.

Methods
A PIKE Technologies Mid-IR IntegratIR integrating 
sphere was coupled to a commercial FTIR 
spectrometer to collect diffuse reflectivity spectra. 
Spectra consisting of scans averaged over 1 minute 
were collected with a resolution of 4 cm-1 and a scan 
rate of 2.2 kHz and 20 kHz, for the DTGS and MCT 
detector, respectively. The detectors used were a 
midband MCT and DTGS.

A powder-coated paint sample was used as a model 
diffuse scattering sample. The noise floor for each 
detector was measured by collecting a raw spectrum 

Figure 1. Downward 
IntegratIR integrating 
spheres outfitted 
with a DTGS (left) and 
MCT (right) detector.
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of a dark (blocked beam) measurement, while the 
maximum theoretical signal magnitude was calculated 
from the raw spectrum of a reference measurement 
with diffuse gold reference sample. Next, a raw 
spectrum of the sample was collected, to determine the 
experimental signal magnitude. The SNR reported here 
corresponds to the ratio of the raw differential single 
beam signal, , to the noise floor, , as  
shown in Equation 1.

Results
As expected, the liquid nitrogen cooled MCT exhibits a 
higher SNR than the DTGS detector, represented by the 
SNR enhancement factor QMCT, as shown in Equation 2.

Eq. 2

The diffuse reflection spectra of the sample are  
shown in Figure 2 for the midband MCT (red) and DTGS 
(blue) detectors.

A quantitative analysis of the detector-specific spectra 
revealed the SNR, as defined in Equation 1, at the 
prominent 2080 cm-1 spectral band of the powder-
coated paint sample to be 2898:1 and 106:1 for the 
MCT and DTGS detector, respectively, indicating a 27x 
SNR enhancement of the MCT over the DTGS detector. 
The SNR spectra are shown in Figure 3.

Figure 3. Peak signal-to-noise spectra for an MCT and DTGS detector.

The relative SNR of each detector can be represented 
by the ratio of the SNRs of the midband MCT to the 
DTGS detector, as shown in Figure 4. Clearly, the 
midband MCT outperforms the DTGS detector in this 
application, with an enhancement factor that increases 
for increasing wavenumber.

Detector Range of Sensitivty (cm-1) Typical Detectivity (D*)

Wideband MCT Detector 500-5000 1*1010

Midband MCT Detector 650-5000 4*1010

DTGS with CsI Window 250-5000 3 *108
Table 1. Properties of various mid 
infrared detectors available with 
PIKE Technologies accessories.

Figure 2. Diffuse reflection spectra of a powder-coated paint sample 
detected using an MCT (red) and DTGS detectors (blue).
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Figure 4. Ratio of Midband MCT SNR to DTGS SNR with a horizontal 
gray line at 1.0 showing the superior SNR of the Midband MCT  
from 4000-620 cm-1.

Conclusions
An MCT detector provides the greatest sensitivity 
needed for low throughput FTIR measurements, such 
as diffuse, boasting a 27x SNR enhancement over the 
DTGS detector. In order to collect FTIR spectra of the 
same SNR as collected by an MCT, the number of scans 
would need to be increased by a factor of (QMCT)2, ~ 729.       
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