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In order to experiment with electronics equipment interference,

antenna properties, as well as to measure the-radar reflection surface

areas of aircraft, it was hoped to have a "free space" environment

which has ideal electromagnetic shielding and satisfies distant field

conditions. Normally, this type uf environment should not be

influenced by atmospheric factors. Moreover, it is capable of

obtaining, from experimentation, precise data which is continuous and

replicable. The frist means for carrying out this type of simulation

* of "free space" is to opt for the use of a chamber which does not have

echo waves--a microwave dark room.

A microwave dark room must have, inside a construction which

satisfies definite distant field separation dimensions and definite

spacial forms, high surface adhesion properties in wave absorbing

materials, used in order to lower reflections from walls, floors, and

ceilings, etc. This~causes the electromagnetic waves from distant

field locations to possess wave fronts which have the same amplitudes

and the same phase. Satisfying the requirements described above

causes the dark room, in areas of distant field experimentation, to

form a "still area" or "dead zone" simulating "free space".

Southern Aviation, in early 1988, constructed a microwave aark

room that was a rectangular chamber (See Fig.l). It was composed of

an experimental chamber and a control room. The clean space was 27

meters x 8.5 meters x 8.5 meters. Inside it was affixed FA-800 and
FA-400 wave absocbing materials. Along with this, in principal

Fresnel regions, special hand]ing was carried out. As a result >f

this, the elecLric level of reflection in the X wave band for the

"dca6 z,_nes" was caused to bhi lovc r than -IdB both when 1.v ,z'tP.:%

was hortizontal and whc.n it w,,s verLical.



As far as the microwave dark room is concerned, when antenna

property experiments were carried out and radar reflection cross

section surface area measurements were made, one normally opted for

the use of scale models. The models were reduced in size by N times.

The wavelengths had to be reduced N times, and then, the frequencies

rose N times. Because of this, the upper limit of the operating

frequency range for working with the microwave dark room was

determined on the basis of the dimensions of the models, and the lower

limits were determined by the properties of the wave absorbing

materials. The Southern Aviation micrcwave dark room, has an

operating frequency range, at the present time, of 1-18 GHz.

Fig.2 Microwave Dark Room Measucement System (1) Test Body (2)
Support (3) Revolving Platform (4) Computer (5) Information Sltoae
(6) Digital Readout (7) HP Company Signal Sour:ce (8) Przase

Eliinination Branch Circuit (9) S-A Company's Mea sut>;nmnt Receiving

Device (10) Re-cording insL:'un,.nt
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A schematic for the measurement system of the microwave dark room

is as shown in Fig.2. As far as the HP Company's composite signal

generator is concerned, it is a crystal vibration stabilized

continuous wave signal source (its output power is +13dBm). After

going through a wave tube power amplifier and being amplified, the

output power is less than 1 Watt. As far as the microwave measurement

receiving system manufactured by the S.A. Company is concerned, it

includes a receiving device, an amplitude display device, and a

directional antenna graphic recording instrument (orthogonal

coordinates and polar coordinates). They are mutually connected with

two wide frequency band loudspeaker feed sources. The target is

placed on the revolving platform. It is capable of revolving 3600

in 6 minutes. It is also capable of revolving 3600 in 24 minutes.

The data from the revolving platform and the received signals is

picked up, processed, and controlled in operations carried out by the

DEC Company's PDP-11/23 computer. In order to eliminate coupling

between the antennas as well as other undesirable signal effects, in

the schematic, there was added a background phase elimination branch

circuit.
In order to stop outside electromagnetic interference and effects

on measurement properties, the dark room opts for the use of

completely sealed type structure plated with a protective shielding of

zinc and iron. This causes the electromagnetic wave interference from

the outside world to be attenuated to 120 dB.

In the micr6wave dark room, one goes through optimization

measurements from a pilotless airplane antenna array, antenna property

measurements, radar reflection surface area measurements, as well as

experimental research work on electromagnetic diffusion in the

relevent wave guide models.

These dark room distant field conditions are not ideal ones in
which one has level wave front surfaces with the same amplitudes aad

the same .-hase electromagnetic waves. There is a certain phase
deviation or de'lection. In ordef to raise the dark Lvoem c opet s
as wilt as Lhe prciision of m(:.urements, use will be iadQ ot tht
cutstandin; "field c,) m)r.esoX,)n" sysLem of thv dark Loom ,
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