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Educational use of radio reception experiments from nanosatellites for high
school physics classes
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We developed a teaching material of a satellite radio wave reception
experiment. By using it in science classrooms, 1t was confirmed that the experiment is interesting
for high school students and it enhances the students® interest in science. We made a website that
summarizes the necessary information so that high school teachers and students can easily carry out
the experiment in class. In addition, as a further development of educational use of nanosatellite,
a science class was held in which junior and senior high school students made observation plans
using the nanosatellite Stars-AO.



B X C—19. F—19—1., Z—19 (@)
1. WFZEBsE SO 5

TEOPFENNC L2 & R (FRICEE - (b)) ORI X e @A OFIG I I O RN b
RT10RA > FELEBERY, M T MHESICH7Z SERNINE 2 b LB ZT-EREDE
BlERkP@CREZ TH 2], oF ., BEHINC KA bNBRESICEZTRRL L, 20
B L R D HRA~OFRER E AT AOERAETIHRNE S 25, ZHUTHEREERKRE
Tl BHRHEIN N BE D D4 RBOR 2R IRT 2RO BRO S0 6, KRERMETHD, —FH
T, RIC - FHICHET 2RO, BAROERAETIHIEFICEW2], 22 THA X, BN
BRRORECHFENSGHIE L, L URTUTIR S 72O IR 22 B B & | Bhp ot & o
B ZA LN Lo & HBA~OFHEPSETE M 2 RF LT, TD—20D& L LT,
/NN THRENS OBWROZEEBROBRMECOHRBNHZMIERELE LIEE LT,

2. WIEoOHB

B/INEE (R REXEN 10 em Y DOF =2 —7# 2, CubeSat) O—ERIT 7 ~F = 7
BETT— N AEFICLDPE—aVBREREL TS, ZOBRIT. RiFia EH AR, T
A7 M 72 C2AZ T & B, BV E DS < IHMEEE (BEKE km) THY . 10 5
THEEHRD & MR ~F x OFF EA @il 35, BuEERICE S MEN@RT 5 T EDH IS
TUoTTERATHE, FOBREZIETE D, ZNEZE LT HEECT T 28T, f
EORK ECoOBXZAETE 5, MEILE®E B 1 FHEE, I 8km) /-, 4lx b
AT e —a BROREEND Ry 77— R LERRTE 5, ZORRICERZEER T, &
BT D WBRBGN . B LT W THN DS, XU, eRAEBE DT — X & E RN
AT L. 25 OWEER 22 SOICIEFITEN B8 L 725, ZOMEBRZEERIT. B
WMBLOEBRER & L CTEND ERRRIC, BR (W) ERFEEN - 22 B R L eV A
135 272, fEIZE TIXR A2V, 208, FEIKENT T &mTH L, T—VAEENHEZ
2. FATEHEOTERY I, WEWE S CHENHE LA 5 2 ENHENISHND, T
IIRIOERER & LD T 5 AT T D FBA RN H 5, Z OFENZ RS HEE ST
ez IR 2R N RO W CERERES A 7 T 2T 2 L), [ZOFBIIEKR THRAH
BCHCED L) ZHEATIDIHEMICZEERIIRVGDL, FHOOERZLE-> TN, X
T NEV] RO U A N TR 2 FZERICFICERDY | EI2Z2 DA% N %S
HE () OIEE CTHETE - L0 I REBRIL, EIRAEIC & - TRSEHTN & Ol g, BER
DEREE B DR a5,

ZOMRER AR ER L SR OB TR fTRE/ B & L CTEIF L. o, ZDH
BERNRAEEBRIC I VHRT2ENANTEO AN TH D, M2 T, B/ INUEEOH LWEEH HO
FEBIEERT 5,

3. WHEDT ik

T BRI AR EER & W EL O B 2 PR E IS RS E W LS T 5, TO ETHEREKED
REOPTTHEAENER 2 MEBNZEFERZEMTE L LD, B Sy r—V&¥ET 5,
MEHE AR LT DRFLHETOERER L EI1TV T OMRZ TTICEM OUFHEZAT 9, T D&,
EAR D IERMR IS THREZAT 2V, HEBNZEFEROBE IR EZNSNTT D,

EE N ERZAT O BRI LB AHERI Lz Web YA M EBHERT 2, BE DR OHIER
RELARF L, PR THERRZEFERZFETE DREZEX D,

4. WF7EEk SR

(1) BF#H=ETOERE

2016~2018 FIZ) T, HLEEZ AN BRI FHER A CEE LT 72, 2 6 FIDOFEEEZITV,
BRITT6 4 (BIRAE 4T 4, A 2T 4, /INFEA24) BB LT, Ehtdto kTt - B
B, PRI L TR E T EER, TERK, PR E ZIGICIE - 7o, ERNFIXEITHEER,
T T WE S EEREIT o7, R TIEEICA TR OEE & 2 OEE) D 1 SV TR
L7z, N TEEEOBEENZ OV TEISINE OFFESFEZH RIS U T ZZ X N biTo 72, K
MOHAEEIIXEBR E T 7T ORI ONWT Y, HREREZ LN L#EREITo 72,
HMOW R ERKEROBENBROMREZHE L, TRl FRIcsNECT v r—F T A
EAToT2, TONHHERNS | ZilhE O e X m < ZEEBRITTEENEIRZFEFCOHEM TH
L2 ST A N EAROBEERN TR LN b 00, BHEHEECHEBER -T2
FINADBRIC OV T, EROBENEE 722 L 03V h 0Tz, — 5 THAOARKICONT
. ZEEOFRBEN T LEN-T=Z b H 0 BHE M BTS2 o7z, 2019 41203,
BRI CTNFRAZ Bt R ETIRZHE LTV, T o7 — MERN O ZEERIT/NFAE
EoThHEHAL ., BEHEIN (NTHR) OFESCKREIZFETEXHERTHDL Z L afENDT,
INHORERIZ, BARIFS, BABREEYS, HAREE S MRS P3G a%E T
WETHE LB, TRXHE dEoriFBllcE Lo,



(2) BRIRETOERE L ZOHBEDHREOHE

2018 AT i, ERRNC R 2 BCRI LS AR AR A E~DZE EBR ORI EEZ B E LT, 2
DOERDIEFROFRHEDO R TCOREZIT- T2,

2B (A EHRE - BiE) T, #7444 & RBRICHE LT-, A S CITEEER O 2 F4 41 4 & %15
12, RFEHE - KFEPRAIC LA HEREL LT 2 HICHEY & 3 B CER L7z, REOHE
U Cid TRREEZRR ) TRMEIERZE RS | O TiT o 72, B @R TIXE @R O 2 44 33 4 2 X521,
3RO EL BRHAE M T o T2, EFRREFOMHHERNTH LD TWHL| OREEZITT
WHAFED O BRBEENSIN LT,

EBROHBEDR AR T D=0, 2K E B FRIEFERICT Vo 7r—bafrol-, 72, BEKIC
BOWTIEMEAZEE L TV D ERSINE & IESMFOMW G I N THEZOECET T A M
FhE L., EORRE LR LT,

ERIRETYH, RIPRHEOLA RIS, SEBABICOWVWTHENRBIENME LN, ZIE
FEFIL BRHFPHEOZH#E O L I IR THEICRHFICEALO S 5 AMHELSNTH) —DAEME
bz ANLNDEREEZ LGND, BROARKICET 28/ Tk, ERAE CHEMRET
DYGENA LN, ZEEREZE LT, RS2 X2 2 ZANREN (NTHR) & oE%
TR, ZilEOHER (W) ~OFABEAE L TVWD 2 EEERTE R,

ZIEFEBRIC L AWENE OGO EERIET 57290, B @R COREFEEOK 1 7 A %I
W EEE L T D EBRSNE LIESMEBEBOMGIZ, ZEEBRONKEEHEOH D 4 B
DT ANEFEfE LT, TORE, EBROSINEOFNIESNE L BEBEIERBEHN- T,

INHENDS HMEBENZEEROEIM & L TOMREMHENDDL Z LN TE T, 2RHORERIL,
HARIC RS, BAWEY S, HAYBEBEFPRETRET L L L bic, WEEE ) oA
fr&Eamsclalic g Loz,

(3) i ETEW A5 L Web A K
ERBERCAEENRECATHEBNZEERNEHEICER TE L L), LERERE L
7z Web A M5 ZAERK L7z, Web A K TlE, FEIFEEME & AREROBHOT, FEM72
FEERTFIE, M OE R, ZETBIERDT-DOD Excel 7 7 A /v, FEEIC L A HEhEBE DOHE R
L T\ 5,

Flo, ZEERONGLE TEXH NTHEEEZFHET 252, Raspberry pi &V 7 MU =T %5
B (SDR) ZFIH L7-HEZERZRIEL, E2iERT2HENTE, ZOHBIZEROEEDN
R L. TOREROZIEAREREE Y X FD Web Y14 F TOABNSHROMBETH 5,

(4) BB/ N TR 2 - 725 7= 72 BB R 0 A

BNV EOBERHOE /2 53R L LT, R T M0 E% L@/ MR Stars-A0
AW EZ PEENSRTARFHEG SR L, ARSI TEREERE
W TOFMA BRI AN TN D, FRKFEEFHOHE LI - 7% - RS O5eE & )
L. RRl2E o TEREE 2 BRI 2 B8 CIE T 5001 & TAERNZR T A T 7 2 £ A1
HREEREITORN ] OBEREARE LIV 2T 22 ER L=, 37T ZOFEAENSIL,
IH 2 HIFARFEEDOT A T T 2 EZED, AARLFEY 2 =Ty a o TRE
L7z,

HIEL L7z 2 DORE DM EEZFHET 572D, SIE BB FEEEFTICER LI E Y (EA
TATTH - 2, PIRIERER REBEEER) ., FBT7 7 — FONEEZHT LT,

TERECER 2 BRI TX 588 77) Om EEFHET 52720, FEER-CHF RO
HFCHL Y B C & 2 E OSSR O THEUNIER STV 5 0 E BB IEECTER R
LC, BRI LTz, RS AITEM 2 B> THOCER Y TERER A R 72 B8 iE H
TX58H) FHMELTWb LK ThoT,

(BIEM 72T A 7 7 AT BRI 72 ikam 21T 9 A1) O E ORI % & &N FHm T 5
IR TH o7, FITHEMEAN - KT — L TORREIOFH NG, BINENZORENEIEAL
leeZExbnbdo Y — FERL, EMMICEHI L7z, 2 1 2OF—L0FZHRY EiFfs, Z
DF—=LDA U NR=IEANTOT AT 7B CIXAICHER S Y | HRICEDA0REB %
AL E LTV, FEEEOEME T, EEABFNIL Y., EOZE/OMEN. H OESER
BIZIIAT ROV, BEFEETIE, [AREEOMEO A O 2 MENICBRIT 5] L)
TATT %, BIEBRMELEEWIRT LEE L, 7—20D 1 AOT 47— gkl THHT
FRIRCE o T EMO NOERIRL 2 A M ORI EZ NS 2 ENTE] 2D
HDONH - T-, A OEFEERINSBEENA~OT 457 OEE LD HFOANEMOENTE & Fox
B 2T, TRIEN T AT 7 AT AR EmEIT OR8N ZIEH LIl o= %2 F
FHEOHTRIONZEEZD,

B ORI, BARKILHE . International Symposium on Space Technology and Science
HTHET DL &I, lAerospace Technology Japan| FEDRF T EFwC[6]IZF & 7z,



<BE >

(1] ESZEBEBORIERT. TR 17 B @ S A A i R S R i A ) . 2007 4R

(2] ENCH/VEHE IR, [SEORSSICBET 5 Eildid 126), 2014 4F

(3] WILFH, FHERE, HEEA., N THEBRZEEBROEERNA © Fh SR
PR TOEE, KXHE. 29-4, 23-25, 2017 4F

(4] /NARIEERE, PILFRE, AR, MEB., AR TS, BEHOR, SR R L@ KRR, YL
e NWHE, AMRREL ELH . TERDE OO0 N THREBNZEEROEM L & £,

WHEZE . 68/2, 79-86, 2020 4

(6] /AREBE, NI, [ AL RERZIE ISR, https://wwp. shizuoka. ac. jp/jushin-
Jjikken/ (R#EB%H 2021 45 A 31 H)

[6] Hideki Uchiyama, Takeshi Machi, Michitaro Nakamura, Yoshiyuki Gunji, Satoshi Nozawa,
Masahiro Nohmi, Mami Saito, “Trial of a New Educational Use of a Nanosatellite:
Workshop Planning Observations Using the Stars—AO Satellite for High School and Junior
High School Students” , Aerospace Technology Japan, Vol.19, No.4, 20214



s s 68
2020
79 86
DOl
10.20653/pesj .68.2_79
Hideki Uchiyama, Takeshi Machi, Michitaro Nakamura, Yoshiyuki Gunji, Satoshi Nozawa, Masahiro 19
Nohmi, Mami Saito
Trial of a New Educational Use of a Nanosatellite: Workshop Planning Observations Using the 2021
Stars-AO Satellite for High School and Junior High School Students
TRANSACTIONS OF THE JAPAN SOCIETY FOR AERONAUTICAL AND SPACE SCIENCES, AEROSPACE TECHNOLOGY -
JAPAN
DOl
31
2019
3-3
DOl
s s 29
2017
23-25

DOl




29

Arduino  Processing 2017
26-27
DOl
20 0
34 2020
2020
Web
2019 2018
2019
Stars-A0
2019 2018

2019




Hideki UCHIYAMA, Takeshi MACHI, Michitaro NAKAMURA, Yoshiyuki GUNJI, Satoshi NOZAWA, Masahiro NOHMI, Mami SAITO

Trial of New Educational Usage of a Nano Satellite: Workshop of Stars-AO Observation Planning for High and Junior-High
School Students

32nd International Symposium on Space Technology and Science (ISTS)

2019
36
2019
Stars-A0 ( )
2019
2019
69

2019




Stars-A0 (

)

2020

2020

2020

2020

75

2020




2018

2018

Stars-A0

2018

2018

2017

2018




2017

2018
Stars-A0
2017
2018
6
2017
15

2017




2017

Web
https://wwp.shizuoka.ac.jp/jushin-jikken

(Fukai Kan)

(Imai Kazumasa)

(Uchiyama Tomoyuki)




(Yokota Kazuhiro)

(Watanabe Takahito)




