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Iappreciate the letter from Foster, 
Chou, and Croft expressing their 
concerns about my recent article 

on health safety guidelines for RF 
exposures [1]. The letter is understand-
able, given its authors strong convic-
tions that there is nothing but heat to 
worry about with RF exposure. In the 
interest of clarity, I will respond to 
the writers’ three points in their order 
of presentation.

It is correct, as it should be, that the 
scientific literature does not support the 
view that a whole-body temperature rise 
of 1 °C is carcinogenic. Regrettably, as 
my article said, for some reason, the enti-
ties putting out the guidelines and stan-
dards forcefully criticized the NTP find-
ings of malignant tumors in RF-exposed 
rats as confounded by  the 1 °C body 
temperature rise instead of being caused 
by the RF exposure, which was the inde-
pendent variable in arguably the best 
and largest NTP animal study includ-
ing chemicals to date. It is paradoxical 
that the same entities that profess not to 
hold a position that a “whole-body tem-
perature rise of 1 °C is carcinogenic” pro-
claim that the NTP findings of malignant 
tumors are “confounded by a 1 °C tem-
perature rise.” Furthermore, these same 
entities proceed to use phrases such as 
“substantial limitations” to declare their 

reasons in barring any “conclusions 
being drawn concerning RF EMFs and 
carcinogenesis” to justify their guide-
lines and recommendations.

The letter complains that the thermal 
damage threshold discussion in my arti-
cle oversimplifies and distorts a complex 
issue by referring to the hyperthermic 
temperature of 42°C. It is appropriate to 
recall that the topic under discussion is 
the recommendations for RF protection 
guidelines and safety standards based 
on thermal effects for short-term expo-
sures that specify a  1 °C temperature rise 
in 6–30 min (see [1, Table 1]). So, the pur-
pose of the statement “it is not useful to 
refer to a threshold for thermal injury 
without specifying the exposure level 
and duration” is obscure, if not point-
less. However, I am glad to see recogni-
tion of the fact that biological damage 
and injury generally occur “in the range 
of 42–45 °C.”

In the context of addressing inaccu-
racies and misstatements, it should be 
noted that the microwave auditory effect 
[2] associated with TA wave generation 
in the head by high-power microwave 
pulses is not produced by “transient 
heating.” The microwave auditory effect 
at the threshold hearing level occurs 
because of the miniscule but rapid 
(in microseconds) rise of temperature 
(10−6 °C) in the brain from the absorption 
of high-power, pulsed microwave radia-
tion in the microsecond pulsewidth 
range. The miniscule theoretical tem-
perature rise is not measurable with any 
available sensor or felt as heat by anyone. 

Generating a traditional  tissue-injuring 
level of sound pressure would require 
an estimated peak power density of 
14 (3–50) GW/m2/pulse [3], [4]. The cor-
responding theoretical temperature rise 
at this level would be about or less than 
1 °C, which is a temperature considered 
“safe” by the recommended exposure 
guidelines or standards. The letter writ-
ers may have missed the point—the 
tissue-injuring level of a power density 
of 14 GW/m2/pulse producing a theo-
retical temperature rise of less than 1 °C 
is “unsafe.” The reason being, as men-
tioned in my article, “Such high-power, 
microwave-pulse-generated, acoustic 
pressure waves can be initiated in the 
brain and then reverberated inside the 
head to potentially, if not surely, cause 
serious injury to white and gray brain 
matters, along with other neural ele-
ments.” Actually, in this case, both the 
1 °C temperature rise recommended 
by the guidelines and standards and 
the acoustic pressure waves generated 
inside the head are unsafe.
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