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Abstract

Research and development for operational solar power satellite has been carried out in many
Japanese institutes. Especially biological effects by microwave radiation are focused here at AIST Tsukuba.
Promotion of plant growth is observed at both an outdoor facility and an indoor one, where data obtained at
the former facility is confirmed. Hydroponics is used at the indoor facility and it can make easier to obtain
reference data when compared with the outdoor ones. As specimen, Brassica campestris and spinach are
chosen as a dicotyledon and Japanese pampas grass is chosen as a monocotyledon. Quickening of
growth at winter season or withering at summer season is observed at microwave power density of about
10mw/cm? and this phenomenon seems to result in temperature conditions of leaves or soil. The growth
rates are compared for above plants. As temperature at Japanese pampas grass shows to be lower, we
raise the environmental temperature and we can obtain rational tendency as dicotyledon. We conclude that
heating by microwave radiation definitely causes the growth mechanism. Some future research plans are

also mentioned.

Presented at the Sixteenth SPS Symposium, 3-4 October 2013


mailto:murakami-hiroshi@aist.go.jp

T D~ A 77 G SR
kb g, VEEE— TR (ERD
LIZC®IT

FHR AR O FERICIANT T2 EA TV D DAERER DB OV T OREIT 0 L 1EE 278
VN, PERSIFCIIRR I DO~ A 7 I X BB OW TR Z D QN D, A F TOFE T~ A 7 aik
PR 3> THEMI ORSRAIEEN RIS & BN TRIER SN TV, REEED A = X AOHER & L CHFED
& CAREIZEIRT D Z ENO o TE T, D72~ A 7 a2 B LZ2WSRA- TR DO B R ZT TV,
ZD T L HMED O L FRAEAT > TND, F T2 HIRBRE COWRMAADOHE S XRMIRMIC 072 5 Ik
DIFE L T2 B INT —H —DEREDV 72T Lo Bt L CRINCORRS SR A2 TH T D,

2. <A 7 aFREN X BiEm O L

BN C/IMATERIE D VAL & W o T2 EERN R B OWINC 2.45GHz D~ A 7 v iR %
10mWV/cm® FREEDFEFETIRGT LT & Z AZURDEWERTCIE L, KRRV & TlI~ A 7 v URTE
AT CIRE ERAPNE U TABDREL 25 Z ENEL TN, M85 T~A 7 i HEOEZ
HE&W70 2 L CHEORKED D L TR LIREEIC 25 Z EClEx 5, K 1LIDRLIZAEBORW R—F
ROBIBIIFEF CRIRMKL . IAEEEICH Y | FC & > CHEEARRES ;L Bbind, Z O
TEHOHIRITEELL FR< 2o TRV . BEEVTED S IORRECHZOEHNITEZNR 2 o7, BORN
IR CREM O FR RS FTEFRE B & Be~CUELL B 2o TS Z e b b~ 7 miRIc X 2
BWNH D Z LRI,

EBNEBRIER T HBEORE 2 — I L ORI LN A ) W D TR AT T->C\D, T Ol
ROV IIKEFIH U TRERIEZAT 5 ABBEHAZ L C0D, U TR~ A 7 Biic
£ 2 HEOEBNEERET 2R T & 5005 Th 5, FEFEBNT Z OKIR% 20°CIe L CEi LT,
BRALROTN YT LA & Ghsd TRETE LT 23~ o 7 miRIC K BBV U TEsh & [RREDBIZN
EUT, TLHDROVIZA v 2z FANnD Z & THEDIRE FROREIMER CE -, ZOFERTYH
~A 7 aili &R LB E~A 7 0 iFE VB X D 0NRE L2 B R S & Ll U T BN
FAEERR Oz, UL L~A 7 DB Z 5.2 T D LIFE W), DA =X
DRI A AT,

3. A =R LB DUNT

~A 7 DD RS 5.2 CND DDV ERFRIHR OB DI i~ D Z LIS A T = R L OfiF
BNZITEE LB 2 QD SR T - T- BREZROTIR CIE BRI RIEN 6 5 Z L 3bhoTe,
~A 7 ORI TW A BRI 2 D X 5 72 9 EicHB) o/l T 5, ZOHITHEZ
NWCHEBREAT O D EF N> CRISNIME CIRA B > TL D, ZOIRIET~ A 7 uili’ifi S
% ERGMBNELZDNEE Y . FHAKIEE EANEE 5, RO EERY) CIIBES 1A RHIE S E
0. FJW& LIDIREEDEEK 2 L1270 d, COREFRFIHKIRED FFIZ L > TAEBRRENEE 52 L1270 b,
Z DFBERET D728 9 H T e < BYEDBRAZHI L TR HZEXNA D WK S IZBEZ A Y » K
RICHE Uz, EEHAEREIA AR 72 I BND KO IZENHEZ RV T & CRKDTHNTE A7
HOBERAINOIREE ERANZ SN L LSERE1T -7, X3 1IN T COBIBED R HE
RN DIRIETH D, BRI 10CLL B ARR LV bE< e T\ b, H73EEY©
VIRFEERE LV . BOCLLHEL 725 T D Z &g STV D,

3-1. JEHRUR TR

ENSEER CIEREHZ I D AKIRDE L L KIRDOZEANIC LD EBTOBMRE T, EEED A 1 =X A
DOFELFRD & UTHEDOIRE - BREREOIRENE 2 Hivd, EINCA U R EPSHIRIC L 5 2 &
DD TR EEZ TAEB R, REAX 4R, ARD EFIIHES TEFN L L 22 H1H A



WD Z EMBEATRLNZ RF=FYBIBROERND—> LB 5, RICAEBFHSKDOREZZE % 1-F
(R DRIZD E D K 912725 D M ERFESESREE Clfeh 7=, X 5 ICIERFESEEREE 2R3, SRHIK
1A iR & [FAERIC—E (20°C) & L TEBCHASIRELZ 2006 40CE TEX T AT ZBIEL L
72o KI6I1FZZEDO—BIT, HENZAIA T VIARZFIH LTz, TEEFEORREIRE 2 @d D12 0E-> THEENEL
RAEAN S D, BIEREE~A 7 DR T L OZHNTW D, TIOEE T2 OR RO
EOWREZFHA L2 & ZARERE L B2 | @< Rol VRS 2ol V32528 0d D, D2 TzE
KROTAVESTZY . AT VRIBOZKITE YRR L 720 T 2 & THELTbD LD, ZDZ
EMBIA T VRIROBAEE R VIR UCRIZ & 2 APERNRE L EIRE & 0zl /2o,

4. it~ DR

B 7 1XEINCERE LTz 5. 8GHz DRSMiEE CIRIH A~ Z T L QO DIBHOBROK - CTh b, Z
Dl T~ A 7 aiEORRER  £5 10em FREEZBHBR L, 2O OIMARE R D LU B OWTHRRE A5,
P 1B T > T D,

[ 8 | THEFE L 7= fEls CO~ A 7 OB LA D— Bl a7~ T, RO IARA~DFEI O\ TIEH
PERBETIT720 ZEMEE LV, L LT S9N, KRR EDL DN H LD TZ 2T~ A 7
aIR A RS U CH AV T ENTRREND, T OTZDIRIHROBE IEEELL I | FROBRER E
AR IR Z L NEE LB TND, BELLTZFEOBE 172 & &0 T AU O DR #MGF HALd
D, VA7 IETORBELIIR GV, ZOTD I BN T LT RS TR 2175 2 &
IZLTWD, BUEIMASIT 2 AT, BRI X 2B T OB IERO HIVTU VLY, 5l EfHiE 3R
HIZAS TS, 1Z9NAFIT 2 IHTH D,

5. 514

~A 7 ORI KIET A T = X LD AT TO~ A 7 2 I ORER iR EOIEIRAE CoffE
DERZFET HTETH D, BNERIEE CIIBERARRO L~ A 7 a2 B L2k
TR Z# 2 TG L2 U B2V, KITER s TEO O TR T80 D Z L1l d, <
A 7 A PEIIRGEDAIE CREADVE L D Z & TRELSET D, K9 IZ2DO—flarnd, ZoE#Ea7e<
T D7D~ A 7 DI BRI AHIG L CHRE AR DACEAANCEE T 5, K CORFAN TSI
DNEBE DT PRENDT, ZOFEIDIRNEEZTD, TIHFEBR CIIERN A & FEO®E X 71
1D D X DT, RIEEDFEN D2 oo TND L) IefERBHTW D, 2O DB BEEOFHARS
SRR SR A IEE L CHED D D TETH D,

TR T T 7o A U LV RIROA B IR CERR AN OSHIRIR LD SRERE & 13 BT, T
I ZENFIRA LG NI ZES I L D ZERDOTNDELS 72 D588 L o b, D EZ /D7 LTZDvhaan
HehoTe, ZOTDREIRE & [FFREOWRBE 70 2 K5 ITHEII A T LRI TONB/ NEIZER LT,
FrEITTOLTETH D,

WA DFEBUN DN TIIHE L CIBRE 9905,

6. FEED

JRNFEBR O T SEREY) & BT 3ERY) & CHIREA T TR, AEBEOE O BHAL N -T2, ZHUTE
AN ODIREEDS A BEEY) CIR 7o 72 2SI L D D L HEER T 7o, Z O EEEZ V- OKEE
—EIC LTS CBRERE A5 < LTz E ZARIU L 9 222580 iz, ZiubDZ L bAaE(R
HED AT =X LD—K & L T4 7 vl LDMEGHRED IR L TS Z &Aoo TET,



K1 B CTO~A 7 o CoEEORT

40
35
30
25
20
15
10

X2 BRABROL (97 vy 7ic
X5 TVVD)

— BhHEEOEL

— |  BmsmpuRE

:H'.-(‘",,.( et Y T e— M“_____‘ilﬁl:ﬁ‘
L .

LIFNERR
PR EE

43 BRGNS T & DIREDE

days

=
/
-
=

L (em)
\ \

15 20
Temp(°C)

25

— 12X
—_— min

4 JKIRDENZE DA U LV RIROXEDR S



TR
A3z
5 THEMEIZLD
5cc 8HMH

! o] !
LS \ e
g 5 se LN
w4 .
o 2

1

0

10 14 18 22 26 30 34 38 42

BET (C)

6 TEYRFEPNIRE DB L D A U L RIBO LR &
(BN IR & [7] CKIE CoLb)

= B E Bk

5] 700 mm

B{T 477 mm

X 500 mm
mHZEE

x| 7 SEBitin & AEH O
(21 H)

700
600
S 500
= 400
=300
@ 200
ﬁ 100

JKEHAD70mm 0629-4 200mA

0 50 100 150 200 250 300 350
B

400

8 BANFEBR COEI IS AT D]

0 BNIBRIGAD KO 1 5
~A 7 OB
ORI L7 DBIFIAKT)




	Research and development for operational solar power satellite has been carried out in many Japanese institutes. Especially biological effects by microwave radiation are focused here at AIST Tsukuba. Promotion of plant growth is observed at both an ou...

