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Letters__________________________________________________________________________________________

Comments on “High-Impedance Electromagnetic Surfaces
with a Forbidden Frequency Band”

A. Kumar

In the above paper1 the authors used a human’s head as a jar of
water and then made a statement that the dielectric constant of water
is similar to most human tissues. We disagree with this statement [1].
The radiation pattern shown in Fig. 25(b) of the above paper presents
a large discrepancy compared to our computed and measured radiation
patterns for a human’s head [2]. Therefore, application to the authors’
theory in the above paper to the existing cellular phone antenna is not
possible.

Fig. 25(c) in the above paper is cited within the paper’s text, but is
not shown, which is supposed to show the radiation pattern of a wire
antenna on a high ground plane.
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Authors’ Reply

Dan Sievenpiper, Lijun Zhang, Romulo F. Jimenez Broas,
Nicholas G. Alexópolous, and Eli Yablonovitch

We respectfully disagree with the comments regarding the above
paper.1 It is claimed that our experimental results are invalid because
water is a poor substitute for human tissue. While a jug of water and
a human head may differ significantly in function, they differ little in

Manuscript received August 4, 2000.
D. Sievenpiper is with HRL Laboratories, Malibu, CA 90265 USA.
L. Zhang, R. F. J. Broas, and E. Yablonovitch are with the Electrical Engi-

neering Department, University of California at Los Angeles, Los Angeles, CA
90095 USA.

N. F. Alexópolous is with the Department of Electrical and Computer Engi-
neering, University of California at Irvine, Irvine, CA 92697 USA.

Publisher Item Identifier S 0018-9480(01)00030-8.

1D. Sievenpiper, L. Zhang, R. F. J. Bross, N. G. Alexópolous and E.
Yablonovitch, IEEE Trans. Microwave Theory Tech., vol. 47, no. 11, pp.
2059–2074, Nov. 1999.

form from the perspective of an electromagnetic field, and the substitu-
tion of one for the other offers simple insight into antenna performance
near a high-dielectric lossy mass. We concede that the dielectric con-
stant of water is roughly 1.5 times that of average human tissue. How-
ever, this neither invalidates our observation that antenna performance
is significantly affected by the presence of a watery mass, nor our state-
ment that one may expect similar degradation of performance near a
human head. In fact, our measurements are in qualitative agreement
with simulations involving realistic human tissue models [1], which
indicate that radiated power may be roughly one-half in a typical cel-
lular phone configuration.

The point of the above paper is not that water provides a perfect
model for human tissue. The concept that we tried to convey to
the readers is: antennas that we normally consider omnidirectional,
such as a simple dipole, are not omnidirectional when placed near
a large lossy high-dielectric medium. Furthermore, the performance
of these antennas can be improved significantly while maintaining
a low profile by shielding them with a textured ground plane as
described in our paper. The fact that we demonstrated this using a
simple example of a jug of tap water does not lessen the significance
of the result.
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Corrections to “Effects of Carrier Tracking in RAKE
Reception of Wide-Band DSSS in Ricean Fading”

Rodger E. Ziemer, Branimir R. Vojcic, Laurence B. Milstein, and
John G. Proakis

Prompted by the questions of a reader, the authors would like to
make the following clarifications and corrections to the above paper.1

1) Equation (1) in the above paper is only valid for small values
of phase error, meaning for high values of loop SNR. In reality,
there is a quadrature term present, one component of which is
the sine of the phase error, and this latter term is negligible for
small phase errors.
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