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The realization of an operational solar power satellite is not expected in the near future.
It is because the biological and environmental effects of microwave radiation has been a
public concern and they must be clarified before the construction. In particular, the possible
biological effects of microwave beams should be correctly defined for a broad range of
animal and plant life. To alleviate the above public concern regarding the use of solar power
satellite, a long-duration microwave exposure facility (LDMEF) was built at AIST in 1994
and microwave irradiation tests on plants have been carried out since 1996. As an initial
finding, no significant influence on plant growth was observed at a power density of
10mW/cm®. At a power density above 10 mW/cm’, however increased plant growth and
withering were observed. Increases in the temperatures of plant leaves and stems upon
microwave irradiation and soil were considered to be the causes. Although our outdoor
microwave exposure facility for plant growth is very close to the real SPS Rectenna site, the
effect of weather on plant growth made it difficult to determine whether the growth was
associated with the plants’ inherent characteristics or weather conditions. To distinguish
between these causes, an inhouse microwave exposure facility was built wherein
environmental conditions could be controlled. The performance of the indoor facility and

preliminary test results obtained for plant growth are described.

* Presented at the 7" SPS Symposium, 16-17 September, 2004



FHREABNERIER ()"
NE B, AEEE. FREZ  ERCHHEEHIZE)
FlE— (AARRESEX)
BAMRER (SR
Tig B (oHRERS)

LiZLdiz

PHABEEL AT A (SPS) IFHERREHIE LY ) — 3 X — L LTHISEASEE > TR Y. ERKIZ
BT T ERGEASEA TV B, L LAEIERICR JIETRIBIC DUV TSI 2 ST VRV, FE HIESPS
MEEESND A 7 aFESH LHEM~DRBIZ OV TRINIRE L Th o RIRERR CIFRL DTS -
9, SETIEON-A 7 nEBHER T/ MAEORRRE L RN BRENEE SN, ZOEROFERLOIT
DB EOBRE LR, 2) HEDBE LA THD LHERL TS, ThHOERIIE L OAEITMICIERE R
IELTWVADEAND Z L RS HOMFICE > THEHELEX TV D, LNLBMER TR IO E /TS 2 &
IR TH B - OBRNERER CTEROSME AR D Z L2 LI X UDIZERE L-BRNERITENEEDNRY
BREER B 72 K DE < DR M UT-7-DSdEEITV . BHFEROTEZRELER -, T TIISEL/-EN
ERIERR & BEFERRIC OV THET 3,

2. <A 7 uERNERKER

<4 7 iR AR I B L ORIR L DBSERIE —EIZ T DM Thd, B 1 IZHEROBEIKZ 7~
T, M T/ EEDHE LR (—D 2.5n ) LR HRTH I ARE Eo— VT LT 7o, REERKIR
HIEAHE LN T, ThODERESEXET AT v/ /EE RKERICEE L, KEDEEOHIC
SUSDA Y 2% "HEITH LT, ZOXRHRICA 7 oEegk@es—r7 77 BANE38cem x38cm) %
K5 1. 8m O SITHRY (11772, <A 7 niRAEEIIRBINIRE U - RIRESEHER & RO EEIC LT,
BT T 7 U VASR (1.2 x1.2n 5 & 0.25m) (CEE LT, BRANOKII<A 7 oM BHINTHIREL
BAE RN L S ICRERAHIR CKBLZHIET 5 X 51 L Th b, BBROBEIIFRE LERNICHD 7 —7F
—THIE L7, BIIOEAICA C-BEERR 24 72 40w OFEERMECT @ 447) 20t M & 20w (2
AL 4ty bEF—rT T HERUES L 8n [ZRE L, H2 ICBMEREERNEELRT,

3. RERRDIRELAIE

BANESHRR A %E LTt CO~ A 7 i EAEEMRIETE EERERE AV THERRANZ 10 cn R
TRE L. B3 ITFDRRO—FIETRT, ZONMIIBEE TOERENAV =8, <A 7 aEORRFMBEL, 577
TTREBRAE LTS, LALHLERS50 ecnx 50 cm OFFHCIIAAAITUIE—HR L i o7,

Al3=A 7 O EOREA TR THD, 2HEICT—I FEHRE LT DPER & SR & T 30 dBm FREEREEE
BELN, ZOMITIBHERPAEA~DOREI VLB S,

5 IIBBERIED—FIZTT, BEIERAETAD 120 c mEEN - CRIE L=, M7 v 7/ /UBET
VBRI T 2000 /L7 RFZE LABENR DHARN - TS BEEN L DRSS LU A 7 o R 2 REn 5 60
cm EhsDT- Z L THLOER 1 m OFEFT 6000 /L7 REGH LN TET,

[ 6137 7 U LY RBEBNDKIE & KR OFIEKEO—Fl% 7, SRR TERD SCROE(LIZH L TK
BT 1. 5CH S 1 CREACHED L=, HOBERT: & OB RITT I ARSI ND 2 L LBBADKITHE
ATAGERERT LI L TH D,

#l @7 ESPS L URI T A, FUNTERFIZT200449 A 16, 17 HEE



4. 71 7 O RHER

WHBA TOREERIIBIN ERBRO/MIRER V-, TOBRFEFI TR, B—AE T sh
ofze ZRUIHR &2 AEBEEHEIC AV AR > DICRE LA 3I5E D Z EMTERN - T EAFRET
Holz, BRI, BERAVKA. EAHPTUME, BREEMA TN ZEANET, ZORSEHATNSD
DERBRUIZEZAMYONY 1 A ATHNSNTWARENEET 7.5 cnfAD D DAWE S FIKE 4 17 55+ 20 {8
TIN IS TWARRRTH B, F-EZRHAOHEM BN VONKRIZ U MR Z M OEE T
y AREL D, EREFEHTESNS I ERRERD/IMAREE HHIK E <2 DT EFTRNERBEROHAEHETI
B2 12D, FOE. MObIAHIZERH TRENBIZTE, REEIZ<ENDZENE, IO
WTREEBREZER L. B 71371 7088 0 SIERHESR ) ORTO—FlZRd. Bx ANZERT
ST U ETH B, ZOBEB/OTXTH—EROERHNTEE & bRENEEIN, EBfERE~Y 17D
WEHERE 10 oW / cndlZ BT 5 BB ER TIIRRICEE R EN R S -7,

FOEHE LU TERREMNE Z 5ND, BEHETHYT 5KOY 7 O X SRS IR
BIEATHEKERR L TWA I EN S, BE ERIZEURN. Lo THIE T 7 OEMERL. »
WHhNhABORERERH 2 ZEMHFTER. LMLSREIOERKL - EZR TIRERECHITRSIIENI SN
fshotz. ZHUHIOBRERH-CERIIIFRNH 5 EEX TND, TOVEDIIRE THS, FIIEML
BATOER TIIREBENBRINTUHAENDIZHL., BTIIRERENERIN TS, ZOFMITB LK
TIREEEH R E KT & - TIERRE LI S WEWREAER VIR I N, B 0 bEREINEL 23 EBbhs,
LU 7 O RREHES/SHIMOERL D HIRENBERN I EAFEMD SN TND ZENSHREFKROR
EIZ/eo TWB LRI NS, BNERGERIENIEKEEEZT 20 CIEICHIEL -2 L TRARSE 23T
ERMo I ENBROVEDEEZ TS,

5. /INBI TR

ERERANDREIENI T T3+ E NN EMSEMINOEBII DLW TEE ST E RS — bt
7o ZORFFIIAEERIL O BEURVDITEBZ T AT 7 DERHERETD ZEERFIL T3, IUX
IR, 60 AR TAEBENFREE LD 2 LMD, —HIE ARSI NTNIENTH D, 7RI
HH71 7 OEBHEEZESRNOBEM Th D, UHOERIIBHRGERDD I ENEBEER . (TR
MO ATHEBOHDBHEEERNRD LN OEDSTETH 5.

6.F&D

BN HE L - BIIREERKR TROEHIZE ST EMOREEROHER. <1 7 Ofh B TiBEE
AZEHOMILE, LML, ZOBEERESETT 2 I EMBNMERTIITE Mo /278, HERERIUR
BE—EIROBNERELERE L. SBEUYMERTOZE < ORENELC/ABIEIZL D, <1 & Opiast
EBRNTED TR L. JORRORE. <17 OEEHTELG. <1 0 DERREE s SHERE
T, TIORGOS, ZORRERNTMNODIKBO Y 7 O ias RS & JERNFZRETZE L /=A%
BiEE TR ERER M- 7=,

BER
OF k. AR, g, T EHIHER 556 4% 25, pp.111-118,2000
DF L. NRUL, R TEE : SE3ESPS 2RI, pp.90—95, 2000.
SMLE AR . THE: 5521 BFPFEIRIVY— 2 2RITL, pp.60- 64, 2002.
AL, NRI, I T3 22 BFET IV E— S LRI, ppd6- 50, 2003.
S £, R, g, TiE : 56 BISPS 2R, pp.63-68, 2003



=IVE

Pz |

CccD

o

O

Ixafzy—} —

=B )

P —

Y (cm)

YA OOERE

1 NSRBI

B2 i LR

dBm / onf

2 24 47 70 92 112 135 158
X(cm)
3 s D
-10
- =20 ®
E .30 » o
é '40"‘10ulsidc |_ I In side ,_
= 50+
_()0__L._'_.
-70
-80
-300-200-100 0 100 200 300

Position ( cm

(4 NI A IO MR

26 LJ1
(u]
25
Linus] I o m
o o 0O 00 |0 MOmm u]
24 A HIDO—OO— 00—
a o Do
0 0D fo
23
o
22 -o—i—o—l:—%w
a oo oo oo e ©
o0 oo|oo w|oo | ©
21T
20
0 24 48 72 96
T (Hr)
5 & SRIROA L o—f]
urnination ( 1x )
200 e
180 550,, i ~:<»\> 5200
160 15400 5400, "]
197 ( ( 5800
120 Tese00
100
80 -
g0 5600 fj
ot
a0 5600 S /( ,)
20—5\250‘;00 WJV/549°VO s
o 5000
0 23 54 B:e 1|o |3s 166
X(cm)
M6 BEEERES gt

—_——

-

sBH

. 7THI
7 (b FEIHTONEDRT



