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Cavity Technique
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Experimental Setup
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Measurements 

• Seawater used in the measurements is purchased from OSIL

(Ocean Scientific International ltd)

ü Salinity: 30 psu, 33 psu, 35 psu and 38 psu

ü New Sample: 20 psu, 34 psu and 36 psu

• Previous measurements were made from 0�C to 35�C in

5�C increments. For one temperature and salinity, at least

three measurements were made.
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Zhou et al., 
TGRS (2017)
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Salinity Retrieval Results

Zhou et al., 
TGRS (2017)
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Improvements
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New Thermistor and Temperature Recalibration
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New Fitting Technique

Average of 8 sweeps 
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Frequency Drifting Problem 

1.4 kHz

Room Temp.Resonant freq.

Resonant freq.
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0.5 kHz

10 MHz Counter as External Source

Resonant freq. Room Temp.

Resonant freq.

Ocean Salinity Science Team and Salinity Continuity Processing meeting



Low-Temperature Measurements
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Freezing Point of Seawater

Algorithms for computation of fundamental 
properties of seawater (UNESCO 1983)
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Measurement Points
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Original Measurements
Low Temperature measurements
New Measurements at 34 and 36 psu
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Temp psu ε’(uε’) ε’’(uε’’) psu ε’(uε’) ε’’(uε’’)

-1.5 29.969 78.67 (0.03) 42.76 (0.03) 34.992 77.46 (0.06) 47.24 (0.21)

-1 29.969 78.48 (0.08) 42.95 (0.18) 34.992 77.36 (0.08) 47.52 (0.11)

2 29.969 77.91 (0.06) 44.70 (0.13) 34.992 76.78 (0.07) 49.52 (0.24)

3 29.969 77.69 (0.01) 45.38 (0.13) 34.992 76.63 (0.10) 50.36 (0.29)

10 34.004 75.08 (0.02) 55.44 (0.31) 36.002 74.76 (0.04) 57.20 (0.30)

20 34.004 72.26(0.16) 65.09 (0.27) 36.002 71.90 (0.13) 67.99 (0.21)

Measurement Results
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Tb  vs. T
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Tb  vs. T
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Salinity Retrieval Results 
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New Measurements at 34 and 36 psu
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Histogram of SSS from Argo Floats
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Measurement Points
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Salinity Retrieval Results

Zhou et al., 
TGRS (2017)
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Salinity Retrieval Results
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Conclusions
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• Continue to improve accuracy. Experimental Setup is now
more accurate particularly in measuring the Q.

• Low temperature measurements lead to a small increase in
the accuracy of the model function at low temperatures. More
measurements at low temperatures are planned.

• New measurements at 34 and 36 psu have been made. More
measurements are planned

• New measurements at S=20 psu will be made.
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Conclusions
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• Exit-Hole Problem: Complicated analytic approach
involving modal expansions predicts errors that
could impact our results.

• Alterative Approaches:
1. Employ numerical methods – great accuracy is
needed.

2. Build a TE011 cavity that has a very small exit
hole effect.



Thank You
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Sensitivity Analysis

Δɛ=0.3+0j Δɛ=0+0.3j

Lang et al. ,
Radio Science (2016)
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New Fitting Technique
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Q drops as Power increases 

New Fitting Technique
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Measurement Points
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