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Development of ultra-sensitive measurement method for terahertz absolute power
by real-time drift compensation
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In this research, we have realized a drift reduction technology for
high-sensitivity absolute power measurement that accelerates the application development of
terahertz waves. In order to identify the cause of drift, we have developed a technique to analyze
the frequency component in the terahertz region. Furthermore, we have developed a precision
calibration technique for terahertz attenuation, which is indispensable for stable control of small
power, and demonstrated the basic technique for real-time drift compensation. As a result, we have
succeeded in developing an important technique for speeding up terahertz power measurement and
evaluating its uncertainty.
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Souece Probabili Attenuation
of Type - oMY TR 10dB 15dB 20dB
. distribution . b s
uncertainty Uncertainty contribution (dB)
u, IVD B rectangular  0.00005  0.00005  0.00005 0.00005

u, Loading effect B rectangular 0.0002  0.0002  0.0002  0.0002
rectangular  0.0006  0.0006 0.005 0.009
rectangular  0.052 0.052 0.052 0.052
rectangular  0.075 0.075 0.075 0.075
rectangular  0.120 0.120 0.120 0.120
rectangular  0.054 0.054 0.054 0.054
ug Uniformity rectangular ~ 0.120 0.120 0.120 0.120
u, Random normal 0.005 0.015 0.012 0.105

Combined standard uncertainty 0.20 0.20 0.20 0.23
Expanded uncertainty (k = 2) 0.40 0.40 0.40 0.46

u 5 Linearity

u 4 Source stability
u s Harmonics

u ¢ Incident angle

u, Polarization
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