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Fig. 4: Assembly and experimental setup for the QCL power stability measurement and thermal testing

6. PRELIMINARY RESULTS AND DISCUSSION

The output power of the front facet of QCL for 60s operating time at 1.5A driving current is shown in Figure 5. The
average output power calculated for stable laser operation time was 115.6 + 0.56mW (1o).
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Fig. 5: The QCL output power as function of time

The QCL mount temperature increased to 24.7, 27.3 and 32.1°C from the initial temperature of 22°C after the QCL was
turned on for 30, 60 and 90s respectively. As shown in Figure 6, the required time to return room temperature from its
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maximum temperatures are less than 30 min for 30 s, and 60 s laser running times and less than 45min for 90s laser
running time.
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Fig. 6: Temperature curve at the QCL heat spreader plate after 30, 60 and 90s operating time

The temperature on the heat-sink was larger than laser mount temperature as hot-face of TEC was touching on the heat-
sink. As shown in Figure 7 the maximum heat-sink temperature reached to 47°C for 90s operation time and it needed
~50min to cool down to the room temperature. The increased temperature decreased from 26°C to 8°C when the laser
running time changed form 90s to 30s.
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Fig. 7: Temperature increase on the heat-sink close to the laser as the function of time after 30, 60 and 90s laser operating time

We compared the above results to the heat transfer model explained in section 3.2. From calculation using our heat-sink
parameters, the heat dissipation rate by conduction is 2 orders of magnitude higher than the heat dissipation by radiation.
Both measured temperatures and model temperatures of the QCL sub-mount are shown in Figure. 8. The results from the
model have a very good agreement with the measurement in <0.5°C difference for the range between 22 and 32°C.
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Fig. 8: Comparison of QCL sub-mount temperatures from the measurements and the model results

7. CONCLUSIONS

We have demonstrated the operation of a QCL for use in monitoring emissivity. The integration of the QCL in the
blackbody design is explained. Moreover, the temperature distribution at the laser mount was analyzed in the context of
a conductive heat transfer model. The results show that the emissivity monitor can easily operate hourly with a QCL
running time up to 90s. Immediate future efforts will be to document the operational performance of this QCL-based
emissivity monitoring technology on the CORSAIR blackbody.
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