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Abstract 
Before realizing an operational solar-powered satellite, biological and environmental effects from 
microwave radiation must be clarified. In fact, the possible biological effects of microwave beams 
should be correctly defined for a broad range of animal and plant life. This information is especially 
needed to minimize hazards and can alleviate public concern. We recognize that the consideration of 
human safety is an important issue. A long-duration microwave exposure facility (LDMEF) was built 
at AIST Tsukuba Research Center in 1994 for the above purpose. During the period  from June 1996 
to August 1998, radiation power at the soil was 20mW/cm2 which corresponded to the maximum 
power level expected at the center of a Rectenna. No marked influence of microwave beams was 
observed. Therefore, the power density was subsequently increased by 30%. This resulted in 
significant changes. Plants inside the radiation area died and the growth rate of plants outside the 
radiation area increased. The  interaction of thermosensors with microwave power was of little 
concerned. This effect is now under study. The accumulated microwave radiation time so far is over 
17,000 hours. 
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� �bl¦̀BƌƝǓ.Ỳ̶͘>ȭƘ]řȘ.Y4P?ƌƝB˱Ę]̘ǅ.Yx¨r«]

3 Αȿ�̗ǿ]В̘.Yr«�v{«] 6 ΑȿЗρ,4�Ɔӛ?̘ǅ�b¨�]ͱ.�̘ǅ
�b¨�C�bl¦̀B̰ǖҼƔĦȕ; 60cm98ҩZ4Üρ<,4�M4�˯ ̗SΦƤζ>

=B�«{«QŤ\0:ϛĶřўN]Ϻ7:Ѯβ̰ǖǆӊ·BơĽ]̘ǅ,:�Y�Ɔ 3 ?
C˯̗<Ə̗BơĽ]ͱ.�(ZWBВ̘Cͼ]ˌ�YĦ Wǆʉ,:�Y!((;Cˌ̶

Bȹҏ?Ť\04�«{«Bɿ̀]Ϻ74�(Bʪғ;B˯̗<Ə̗B̗ǿǬCK<^=̬

 74�Ə̗�«{«]ЊY<ӢʥBΩ\X W 10ʥ 10ʋM;C 20�Ñ°<Ə̗BӍ�ʋ
!β�:�Y! 10 ʥΩ\X?>Y< 15�ͺǿ?>7:�Y�, ,�bl¦̰̀ǖҀBƌ
Ɲ;BƏ̗C�bl¦̀!̰ǖ*Z:�>��b¨�VXǶƑ,: 10�ͺǿӍ$В̘*Z:



72 

�Y�ƆӝCƌƝBū˱҉BơĽ]ͱ.�10ʥ 7ʋ([< 10ʥ 1Ӟʋ([?ҫ?VYҚ˱?
V7:ū˱҉?ơĽ!ТPW4�, ,�bl¦̀!̰ǖ*Z:�Y·ȟҀ;C̷?2Bơ

Ľ!ƨ">7:�Y(< W�bl¦̀!x¨r«?Ȑҷ]�VL,:�Y<ȥ\ZY��

bl¦̰̀ǖҼƔBū˱҉!Ӎ$В̘*Z:�Y(< W�bl¦̀<x¨r«<B͠Äã

̈́BȐҷ]Щʿ.YȠЉ!͂-�Y� 
 
  4.ˌ̶IB̰ǖ 
� ҏʪ͘>ƌƝ>=B̶̀͘>�«{«BřȘ<ǶϺ,:ЁƸˌ̶Bͼ] 4m ƀʈBЎǐҼ
Ɣ?DWM"?,4�ͼM" Wӝ�Ӟʋ;ʂ?͕Ϥӓ(BҼƔċà;͕Ϥ, 
4ˌ̶CǙʵϫ;�YӔ!͂-4(< W2BȹҏB˓]ЩJ4�10ʋK=Ѵ#4<([;
ˌ̶Bȹҏ!ɾx¨}?>74�, ,(BҸ?>Y<�bl¦̰̀ǖҀB·ȟ?ơĽ!Њ

Ś&WZ(BҼƔBˌ̶B̕ǚ!ц"4�2B˓ƸBơĽ]Ɔ 5?ͱ.�͕Ϥ W 20ʋK=
;ˌ̶!K<^=̬$>74�(Bˌ̶Bǚ>�·ȟҀBҼƔCǴ 50cmBƀЏ?Ѡ�đȎ]
ͱ,4�M42BҼƔ WǴ 30cmBҼƔ;CѨ?ȹҏ!Ѱ^;�«��B˓?>74�(Z
C�bl¦̀ҭĭǍǿ?ŏƂ!�Y<ȥ\Z44PÑĦВ̘,4 3ӔҭĭǍǿB�{«¨]
ЩJ͟,4�Ɔ 6 ?В̘,4ҭĭǍǿB�{«¨]ͱ.�(B�{«¨<ȹҏBҼƔ<!ŧ
˓BȎ̸]ͱ,:�Y(< W·ȟҀ;CҭĭǍǿ!Ӎ$ƌƝB˱Bϱ͕SƏ̗B°ʏ?V

7:ˌ̶Bȹҏ?Ȑҷ!�74<ɣǐ,:�Y�M4�ȹҏBǚ>�·ȟҼƔBƤøB̺�

30cm BΕƅ;Cˌ̶Bȹҏ?<7:ʤѹ?Ѡ�́ƛ?>74<ȥ\ZY�, , 10 ʥȕń
 W(BҼƔ<ÎBҼƔ;ȹҏ!Ѳ$>XC-P4��«��ҼƔBȹҏCǅʪΰιМӊ?

VY�bl¦̀B 4ʋғBö̀S 11ʥ WB˯̗BẠ̇>Ý±?V7:�bl¦̀B̰ǖ<
˯ó<B`¨�¢¨v!͂-�ˌ̶?<7:ʤѹ>˯гʲÓ W/Z44P�ȹҏ!,?$

$>74<ȥ\ZY�M4�2BÎBҼƔBˌ̶BȹҏQ́ƛ?V7:ǪŠ*Z˯̗SƏ̗

BÝ±<č?ȹҏ!Ѳ$>74X�ϛ̮̟̋!Ȗ�?ц"4� 
 
5.M<P 
� ҏʪʠүʉЗB;ÿʘғC 1Ӡ000 ʘғ]ч�:�Y!ƨ">źӀB͕͂C͂-:�>��
(B·;�1996 Ƿӟʥ W 1998 Ƿ 8 ʥM;ǆʉ,4ˌ̶B̰ǖǆӊ;Cʑͮ>Ȑҷ!ТP
WZ> 74 4)�(B4PҭĭǍǿ]ËM; 3 ī°ʏ*0:ˌ̶Bȹҏ]Ўǐ,4<([�
bl¦̰̀ǖҀ·ȟҙѠBҼƔ;ȹҏ?Ȑҷ!ТPWZ4�M4�2BƤøBŮXǴ 30cmK
=BҼƔ;CѨ?ŮX<˭J:VXƨ">ȹҏ!Ўǐ*Z4�(Z<ǶϺ,:řȘ,4Ə̗

>=B̶̀͘>�«{« WCƏ̗B°ʏ!ͱŶ*Z�M4�bl¦̀Bɸǖ�{«¨<ŧ

˓>Ȏ̸!ˌ̶?̾\Z4(< W�bl¦̀!ˌ̶Bȹҏ˨Ҡ?áW Bã̈́]³�4<

ȥ\ZYάʺ!ȘWZ4�ËȕCˌ̶Bȹҏ]Ѯβ;ЕҌ;"YЂρBЗρ<�bl¦̀<

ƌƝB̶̀͘>�«{«Bҏʪ͘>ϲ]Ϻ�Àǅ;�Y� 
 
 
Œψʁ̻ 
1)H. Murakami et.al. Space Energy and Transportation, Vol.1,No.4 308 (1996) 
2)ʰ°ÎӣӚ5ƁƾǄe�¤k«t¨�uc�ӓ1996Ӕ 
3)ʰ°ÎӣӚ7ƁƾǄe�¤k«t¨�uc�ӓ1998Ӕ 
4ʰ°ÎӣӚƁƾǄƪҝ͕ҭtv��t¨�uc�(1998) 56� � � �  
 



73 

 
ƆӚ   ǟƤ?Зρ,4ҏʪʠүʉЗ 

 

 
Ɔ 2� ƌƝB˱Ę<̗ǿ]В̘.Yr«�v{«B̘ǅ�b¨� 

 
 

Y (cm)
0 30 60 90 120 150 180 210240 270

 X (cm)

120
150

180
210

マイクロ波
照射領域

ホーンアンテナ

整地領域

センサー

60

60



74 

 
Ɔ 3� 9ʥ 28ʋ W 10ʥ 26ʋM;B˯̗<Ə̗BơĽ 

 
 
 
 

 
Ɔ 5� ˌ̶BȹҏB˓Ƹ 
 

 
� Ɔ 6� �bl¦̀ҭĭǍǿĘǯ 

10

20

30

40

50

中心部

側面1

側面2

地温（℃）

9/28
10/3

10/8
10/23

10/30
10/13

10/18

地温の変化

10

15

20

25

30

35

9/28
10/3

10/8
10/23

10/30
10/13

10/18

気温（℃）

気温の変化

-70

-70

-70
-70

-65

-65

-65

-65
-60

-60-60

-60

-55

-55

-55-55

-55

-55 -50 -50-50 -45 -45-45 -40

-50

-50

-70

-45

300
280
260
240
220
200
180
160
140
120
100

80
60
40
20

20 40 60 80 100 120 140 160 180 200 220 240
X (cm)

Y (cm)

Horn Antenna

-40 dBm

dBm

dBm
dBm

dBm

dBm

dBm


