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National Laborator 
power research. 

Other tube yrotrons that work 
at millim r wavelengths, are also 
bein sed in experiments at Oak 

· ge and in the Soviet Union at·· 
Gork'iy State University to heat ,. 
confined plasma (MSN, July 1978, 
p. 24). • 
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· Can mm Waves . 
'(( 

Detect Cancer? 
A research team at the University 

of Utah is investigating use of milli
meter waves to detect cancerous 
cells, but is frustrated thus far by the 
high water content of ail cells. · 

Measurements of millimeter 
wave cellular absorption levels are 
being made with a prototype of a 
full-band· computer-controlled· re
flectometer test set built around a 
solid state source (MSN, Dec. 1978, 
p. 77). 

In the experiments, two sample 
holders containing biochemical ma
terial such as DNA, ~NA, cancer 

· cells, or E. coli bacteria, are com
pletely enclosed in the test 
equipment's waveguide, and· mea
surements are taken of differences 
i11 absorption between samples. 
Frequencies used range from _26.5 to 
90 GHz, generated through two 
separate klystron sources. Reflec
tion factors are assumed to be equal 
for the samples, and results are then 
run through an on-line attenuator: 

'' Several variables must be held 
in absolute control during testing," 
pointed out Dr. Om P. Gandhi, re

. search. head. "Temperature is one 
· of the most critical." During all 

measurement processes, constant 
temperatures ,must be maintained 
because cell growth is strongly in
fluenced by temperature changes. 
To avoid temperature increases due 
to radiation effects, all power levels 
art: kept constant. ' 

Present goals are to determine 
through an examination of cell 
morphology (biochemistry, stimu
lation or retardation of growth, etc.) 
which frequencies in the millimeter 
band are absorbed, and then study · 

which biological effects-if any
are produced in the cellular material 
as a direct result of that irradiation.• 

To date, the researchers have 
been unable to detect any significant .. 
differences in absorption levels be-
t ween cancer and normal cells . 

. •-:Preliminary results thus far ob-

. tained," stated Gandhi to MSN, . 
· '' appear to indicate little possibility 
for use of millimeter waves as a 
diagnostic .tool for cancer.'' He then 
pointed out that the obstacle is the 
high absorption of these frequencies 
by water. Cells are 80% water and 

.the supporting medium for the 
biological material tested is, itself, 
50% liquid; thus there is little non
aqueous material for any useful, 
definitive results to be obtained 
quickly. Gandhi instead believes 
that a more· fruitful avenue of re
search could be the use of the 

· Raman effect, scattering that pro
duces spectral· lines; however, an
swers won't be forthcoming until 
some time in August, when the 
present research is concluded. 
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remain competitive. 
But management and its labor 

force alike agree that even the 
semblance of an exemption could 
promote positive effects within the 
U.S. electronics industry. "If elec
tronics is seen by the government as 
an exempted area, chances are that 
the banks won't tighten up on the 
capital for our industry,'' said one 
microwave executive. ''This will 
continue to promote our growth, 
our access to capital, and our ability 
to compete in a free market for 
people," continued this same indus
try source. 

This will be a banner year in the 
microwave industry, although 
predicting industrial activity is a 
vague science. But 1979 will see 
continued advances in the micro
wave industry-every manager's 
benchmark will be, success in an 
environment of uncertainty. Yet 
microwave· industry growth will 
easily outpace Gross National 
Product. 

The view here is that unless 
currency markets significantly con
strict capital spending for new 
equipment, the U.S. Federal Re
serve is making a very bad mistake 
in its policy ofrestraint. Overall ups 
and downs will be neither sharp nor 
protracted. In short, there's no re
cession on the horizon. 

Microwave companies: take note 
as you file your exemption briefs to 
the Council on Wage and Price Sta
bility. Microwave engineers: take 
note as well, because it means your 
employer can legally afford to keep 
you in his employ. • 

Covert Link 
Uses 60 GHz· 
for Digital Data 

A digital data link is being evalu
ated by the Royal Signals and Radar 
Establishment, Great Malvern, 
Worcestershire, U.K., that uses an 
all solid state 60-GHz transmitter. 

Amplitude shift keying is directly 
modulated onto a 60-GHz carrier 
with a PIN diode switch developed 
specifically for the program by 
Microwave Associates Ltd. 

'\ . 

Covert 60-GHz link uses parabolic 
antennas. 

Specifications for the switch are: 
Frequency 1.5 GHz 

bandwidth 
Switching 

speed 
Isolation 
Insertion loss 
Power handling 
Temperature 

range 

0.6 ns (10 to 90% 
levels) 

20 dB 
1.5 dB 
lOOmW 
-10 to +50°C 

A waveguide-cavity stabilized 
Impatt oscillator is used that con
tains an inverter and constant 
current source to drive the Impatt 
from 24-V batteries. The stabilized 
oscillator, developed by Plessey 
Ltd., Caswell, U.K., produces a 
minimum of 100 mW power at a 
nominal de-to-RF conversion ef
ficiency of 7%. Silicon double-drift 
diodes are mounted in a waveguide 
cavity and coupled to a stabilizing 
cavity, according to RSRE's S.E. 
Gibbs. 

The data link's offset paraboloid 
antenna is built by vacuum-forming 
a thick skin of thermoplastic metal 
on a precision mould. Specifications 
for the link are: 
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Frequency

Terminal 1 
Terminal 2 

Transmitter 

Antenna 

Gain 
Beam width 
Sidelobes 

Modulation 
Data rate 

Range 

Power 
consumption 

Weight 

60.25 GHz 
61.00 GHz 
100-m W stabi-

lized Impatt 
Offset-fed 

parabola 
38 dB 
2.5 deg 
-37 dB 
Digital, ASK 
133.Mbit/s 
1 km in 25-mm/h 

rainfall 
17 Wat 24 V 

7.7 kg + 2.7-kg 
tripod • 

Tube Guards 
Tokamak 

P;inceton University scientists 
working with a tokamak plasma 
confinement device announced 
success in heating deuterium, a 
form of hydrogen, to more than 60 
million degrees Celsius for a 
confinement time of 50 millisec
,onds. This is the highest tempera
ture ever achieved in a tokamak, 
according to the Princeton 
group-about four times the tem
perature at the, sun's core. 

Sensitive neutral beam sources, 
vital to the experiment, were con
trolled and protected by four 69-
kilogram Eimac 8973 (X-2170) tet
rodes. In the experiment, each tube 
controlled 40 kV at 60 amperes. The 
8973, an Eimac regular production 
tube, is also in use at Oak Ridge 

1 Hybrid Combines Fet With Bipolar 
A Fet structure has been built 

into the base· of a standard 
bipolar transistor creating a 
new hybrid 'device capable of 
breakdown-voltages as~igh,as 
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250 V at cutoff frequencies of 
380 MHz. . 
·· Researchers at Mitsubishi 
Electric Corp.'s Semiconduc
tor Laboratory, Hyogo, Japan, 
were due to present their new 
device, called a Gate
Associated Transistor (GAT) at 
the 26th International Solid 

'State Circuits Conference in 
Philadelphia this February. 

Part of the base is doped with 
a higher-impurity concentra

, tion, acti.ng much like the gate 
of a JFET in the off condition. 
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