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Studies on biological effects of microwave radiation
(Ist report)
Our microwave unit and relative measurement of microwave energy

By
Kazutomo Ban

Department of Radiology, Nagoya University School of Medicine
Director: S. Takahashi

Results obtained from studies on the biological effects of microwave radiation will
be reported in the forthcoming serial papers. This preliminary report deals mainly
with basic problems such as follows:

1) Our microwave generator, made by Tokyo-Shibaura Electric Co. Ltd., is equip-
ped with Magnetron M-4511 as a transmitter, emanating 2,440 megacycles continuous
waves about 200 watts of average power.

2) Powerful RF-fields was usually detectable by neon-lamp attached with a dipole
or a loop antenna. In order to know microwave energy relatively, two types of field
power meter, consisting of dipole receiving antenna, IN-34 diode and amperemeters,
were constructed. One type having 1 mA-meter was employed for measuring the power
of the main beam and the other kaving 100 #A meter for measuring the distribution of
scattering from the walls of experimental room.

3) Power density, as presented in isodose charts of the relative dose of main
beam showed concentration along the centarl axis of radiating antenna, and fall off with
the increase of distance from radiating antenna (Fig. 4,5). Scattering was only a few
percent of maximum relative dose of the main beam (Fig. 6).

4) To protect employee working in high power RF-field from microwave hazards,
an operating cage and protective clothings were produced for trial by using 24 mesh
copper nets. The leakage was measured and it was proved to be naglegible.
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Fig. 1: Our microwave generator
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Fig. 2: Circuit diagram of microwave generator
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- Fig. 3; Field power meter set in metal case,
shielded with 24 mesh copper nets. The
receiving antenna being not shielded.
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Table 1 ; Field power measured by neon lamps. (NED ; neon lamps attached with a dipole
antenna, NEL; neon lamps attached with a loop antenna).

Distance from anten-

Distiace 10 20 30 o | 0 | e 70
Upper pole W % # - £ =
NED | Center e i + H + + +
Lower pole 4+ + + -+ + ] =
Upper pole Rl # o7 o £ — —
NEL Center HH + - + + + +
Lower pole + -+ -+ + + — £

— 29—



746

Fig. 4; Microwave energy distribution in vert-
ical plane.
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Fig. 5; Microwave energy distribution in hori-
zontal plane.

Distance from Antenns

Fig. 6; Distribution of scattering waves in ex-
perimental room and operating cage.
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Fig. 7; Shielding effect of 24 mesh copper nets.
Abscissa: Distance (cm) from the center of

radiating antenna.
Ordinate: Relative dose of the main beam.
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Fig. 8 (a); Garment for protection made with
24 mesh copper nets.
(b); Two pieces empleyed for protection
in practice.

(b)

HRRSRESL BFEI AN TERO TR L 7=
B30 SO RIT T A TEFETH o7, DR
2k Y, REEBEHESARODE, HIED X
VT CRAVIEERRS & 5 RSB clesk
VSR L 7. BRERDEBOBEBICRE
L7:. ZOXKEZ W 2mX 1mx 1 moOgEHD B

747

DTHY, HIEICE 1 MmO 31230 X30cmD 5
DVTCT, TR RBRT SR 2B T En
HIRZ XS ZoTw3. w4 7 olomEf i
& ZDOEZAC T B AR 2 kT 5 =
k3. b, MEOBEMOWET, —oxs
BAACL 72 B8 i RS 1A B ML S0 R v
L3%EAC 724 0% Ch o7 (36 ).

OISR B, D % 45 S &4 & IR
ERT2HAL, TLTETRICHAT 254 F
D72oTws (B8 (a) ). HHH L dF4He
BT 5 Z L2 > TESMNC one piece DR
RECZDTW3. IR, FTHEOMOD LM e
BOTWT, BhEhz.

IV %

1. REDIERIzoWT

YA 7 oW, BBEE L2 LT
RHEND 2T, EEHERICET 2 magne-
tron RFAFEI N TR, Zoo Fiem b L Cimpt
TR WEA M E TR~ 1 7 o s aR
IREERNB0% L Bl B, BHEE X ) 0 K45
RBORELTORITEELCEIET S 22 12h
3. Pife Radar B & hCu 3 B <
4 7 oigiy (GBHREEE1550~ 230001C)2V T4
ORI X W ORIBEREED Z 0 © thiz A

5. LIz3oT, £%0D~< 4 7 ujgkt Radar b3 4

EDOMEEEGIETH D0, “LRAPETH B h
T, TIRHRENERE 2V BbhS. 5,
2450 +25me D fEENL19474F Atlantic Cityiz
R 2 BEESBRCERAICH D 5 Thh ARk
BThH 5.

2. 47 olBoBRRERCEQHEEZS
W :

—HIC <7 1 v B O TSR ER T (wa-
tts/em?) THIEXE LN, YR THIEAN 329,

Po = Power density = watts/cm?

Pr = Received power = watts

Gr = Absolute gain of the received prove
A = wave length = ¢m
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