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Abstract The response of an E-field probe is ordinary calibrated against a well-defined E-field. A transverse
electromagnetic (TEM) cell is widely used to generate a standard E-field at a frequency sufficiently below the higher-order
mode cutoff. A calibration method of an E/O probe for E-field strength transfer is discussed in the present paper. In addition to
the methodology, sources that affect the calibration result are carefully investigated for the precision measurement.
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Source of uncertainty Value (%) Distribution Divider Sens. Coeff. Contribution (%) Degrees of
freedom
1 | E~field cal. 1.1502 Normal 1.0000 1.0000 1.1502 1647
power meas. 2.0000 Normal 1.0000 0.5000 1.0000 999
impedance 1.0478 Rectangular 1.7321 0.5000 0.3025 999
septumn height meas. 0.8333 Rectangular 1.7321 1.0000 0.4811 999
2 | Spectrum power meas. 1.7430 Normal 1.0000 0.5000 0.8715 590
mismatch 0.8264 U-shape 1.4142 1.0000 0.5844 999
accuracy 2.6833 Rectangular 1.7321 1.0000 1.5492 999
Readout stability 0.5445 Normal 1.0000 1.0000 0.5445 9
3 | Repeatability 0.8768 Normal 1.0000 1.0000 0.8768 4
Combined uncertainty (k= 1) 1.6886 54.28
0.1454 dB
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[5] Evaluation of measurement data - Guide to the

T, TEMEBELOERE— A4 LR WEE®
AREE LRE LENRBER e —T VAT AOERE
RBEIZH T DIGEEZKRIET D FIEEZRFN L. TEM
A OF A AEE 2 EIRE K KT E oW oY A XK
FL, TRENTVWIER e -T2 INETELRE
DRKEESEZHSELTIE, 200MHZEETHD. Zh
b7 —T7 LR LTt/ SVWREBER e —T %
AN Z LIk TEMEBALDO S » N4 7 8 % 900
MHz BRE F Thl & LiFoi, HEAEFREEZ TEM &
NMNNICERT D ERAEE R, ZRE AW TR
BRI 0 — T OINEEREEERBE I L TKRIEL,
T OEBBIE RS ERDT-.

X #R
[1] N. L. Crawfoord, “Generation of standard EM fields
using TEM transmission Cells,” IEEE Trans.
Electromagn. Compat., vol. 16, no. 4, Nov. 1974.

P. F. Wilson and M. T. Ma, “Simple approximate
expression for higher order mode cutoff and resonant
frequencies in TEM cells,” IEEE Trans. Electromagn.
Compat., vol. 28, no. 3, Aug. 1986.

N. S. Nahman, M. Kanda, E. B. Larsen, and N. L.
Crawford, “Methodology for standard
electromagnetic field measurements,” IEEE Trans.
Instrun. Meas., vol. 34, no. 4, pp. 490-503, Dec.
1985.

T. Morioka, “Tracing E-field probe responses to the
the dipole antenna factor,” in Proc. IEEE Int. Symp.
Electromagn. Compat., pp. 1-5, Long Beach, CA.,

[2]

(3]

(4]

Expression of Uncertainty in Measurement, JGCM
100, 2008. Available:
http://www.bipm.org/en/publications/guides/gum.htm
|

Evaluation of measurement data - Supplement 1 to
the "Guide to the expression of uncertainty in
measurement” - Propagation of distributions using a
Monte Carlo method, JGCM 101, 2008. Available:
http://www.bipm.org/en/publications/quides/gum.html

(6]






