_ SR EETTHE JoR4 HERN

R mieymnm  EEEAY
P i ERF
€ =% . TR BREL L

2026 £ 3 A 3 H
ARSI INER2 BT, RRENXE

RERF, LERFE. TEXZ

k& DBECKE L BEVEENGFENE~N—F
—H/NE X 8% 2 NinjaSat I2 & 3 X /LS — RSk ORI —
HE

BibE e ZeRT GEo) CRINEREIFHE L 2 —FHRSGHRPZTE O KHiE
FREREVT—F - TVYIIA b (ERERKXZRFREFHRRYEFHER
BLRERB). R EFEINESE IR LY —FEVERRZEOEI/IIBEEREE

(CRMEBRFRR LY 2 —FERFBREMREER). REBKFEXZREFEH
RERYIEE FHYBFEIWERE _2HFOEREBHARE. TEXRFEN RO
VFHREERRE 2 —OEUSME. RERERFRILERETREFEHETR
ORHERAEAARFAMRESFHIHIETE 5 OEBEHERFE S IIL— Fi&. B/hE X
BEE I vHy b (NinjaSat) M) [CHEEH I8 /NE X R H IR E A
Lz —REn X #E/RILRESEZAN. B/NE X BRERICED X R/
— AR E IS TERIELF L=,

APRMERIE, GPSHIZIKF LA WFHERIMAZAIREECT HFEMTHY . KER
NEESTEAFHDEEC, GPS NFETEAVRETNT COEENAFENT
~NDICEANEFINE T,

4R, ERELRZE S IL— T, NinjaSat TEAIS = X /L RESEF
A2 &L&T, NEBDTET—2arvZREEaZTEH LG, BEONEEZH
30~50km DEETHETED I EEFE L., @M XBREZERTE XE/NL
Y—ENERIRTER L 2O TRLE L,

AWFERIEL. BIZEHEE [Journal of Astronomical Telescopes, Instruments, and
Systems] #>Z4 Uk (2 B 17 Bf) IBEIFE L1

PEFE/ LY — BE X IRETE

NinjaSat

X#R/CILA

WENE

NILY—DSE S 2 XL A EFA L TRMIE4T 5 NinjaSat (X))
©RIKEN, NASA/CXC/SAO. &£ (R#HZ)

AR YRR 1




R mipsemum  OFUEAY
@ rexx% @ TERF

CHIBA UNIVERSITY %&ﬁﬁﬁi—%ﬁ@ L/

R

ALEEDONEREICIE, HEKFARBMELICEESI N GPSHEMNLDEF
ZEP M EREOERBEEFALELAMNA—BHYICAVNVOATHNES, LH
L. BRFEHUEECBEEE - RENE CSBETE., WKARODOBGS VT
PHEREOBEAFBATETAVES, TALICEKEFELEVBERENKD 5
nNTWET,

BMWESEF ODREFEDO/NNIILY—IL, &R TEE L CRABNICERUE (X R
WILR) WS LET, MESNDBHKRIEEBO TEEGBIOEH, /NILH—
& TFEOMJE] LEHIENEFT, BPIcHIALALNATWNS X /LY
— AL, NI —holE SNz X ENILAZFALEZBEMET. XEZ
DHEDERBEL L TNBEHETZTET, SEOFHEEY RLEOBRAIZLY . Xg
WNILY—FURICEET 2HENER L TH Y., 2019 FIZIE, 1D X /LS —fin
SESRIIEE XPNAV-1 A 38km DUEBHEE TR LIz EAREINEL
1=

X BRI —EE, EACHEBESGHTORON-FHEEETERLT 55
(ZIE. NENDIEBEEENREBICKDIERIAENRARTY, ChE TOERIHZE
NEL L, REFErESHESAEEZRANV -0 THY.,. B/NED X FEAR
EBEZTAVWEHRICEFRENEZSINATOE L,

Z T, ERERFE S IL— FIEL, NinjaSat [CHEEH S =B/0NE X EH&R TS
EAV, X B —HUEDRIEEH A E L7, NinjaSat 1%, 10cm X 20cm X
30cm (6U, 1U (& 10cm X 10cm X 10cm) U4 XICATHE & L TRELHEREN
BHEHINTHY., thEALDI/SIZEYXEAD X REAETS. BHLARFERL
feda—TJYy NOTT, BEHAEELE LT, @8N (AU T1 X)) O XER
HER2 8L, HFERER 2 ENMBEHIATHWET,

F) EIS, KELFEOFELHAEEN. X /LY —HEICHKATNS, FIZIEKED NICER (2017~), RXTE
(1995~2012). FE® XPNAV-1 (2016~). POLAR (2016~2017). Insight-HXMT (2017~) % &, L\Fh 4 NinjaSat
[CHERBERBODEEBETH D,

HRFELHR

NinjaSat Tl&, H+X VML TOBEGERPHZF OEM/NNIL Y —DFR THREH
B < NEDBRHBZTE XR/NLAHBRE LT O ATV Z28FD
KAEBADO—RELT.BYRLBALTEELE, AAETIE. HEDHEZE
#E 3 % F % ISEPO ;% (Significance Enhancement of Pulse-profile with Orbit-
dynamics) | #. NinjaSat CERIL = M/ — 1 DT —2IZEBALE L,

[/ —] AOBEEND XE/ULRIE, #0338 YRHORAE (17
EI2#9 30 @ER) THRAIELLBYRSINEST (K1), #HELE-BHEOHENE
DPENLGITNTWND E, X BOFEBFLZNREEELY, SO XEE/NILAD
FRNhTHCEENET,

AT 2



AR

KYOTO UNIVERSITY

R mismmm  ©FUEHAY
@ -=xxz . FERZE

CHIBA UNIVERSITY SREARIE T |
MM/ — D XHRINIL AR
338 T UP

XI&DAEXT 8 E

02 0 02 0.4 0.6
JNILY —D[OlER{HE
1 NinjaSat AERI L 7= TAIZ/SILH—] O X /5L KT
FHFE [AHIZ/LT—) 21 EB&EY 519 33.8 2 UBORKIC, XROBWE—Y (L) BZ2HN2,

AMETIE, BRI X BRXIILXFEEOHE S EEENEIEEZELE L TR
L. ZDEENZKELBD LS IZRA AxEEBETS LT, BENEBED/NT
A—AEHELE L,

XL —EICKPEENEDHEREELZTMIT 2-HIZ. GPS (2L >
THEEREANEBFERENEHERERLEEBLE L, TOHKER, /LY —
DEBABIZENT, WTROBRABHICEVWTEERBOHEL DTN
40km LLROIBRECTHD L&A LELE (K2),

250 ]
£.000 TEEMED 5 e E
< L i
o B ]
e 150 — f
i0 L i
ﬁ : 5
2100 — —
ig r )
& X/ O — R ]
K - IC& DHEE ]

®eooe ¢ 0009 2000000000000 |
0 TS RS SRR RN R
0 2 4 6 8 10 12

BrE (H)

2 HEPELRFEOHE L DR ED T NOLE

DEHOBMEFREFTEHY ICLEMAEBHEE (B) &, UHEFERIZRZZ2500, BEMEDIZOATY
LI2FNNRELCE > T, —A XY —HURIC K B ABHE (FR) (&, NinjaSat ¥ TFFEHOLT
Bl THE/LY—%F>THRENICBESONEBEEBLET 270, KEI/BR>TEITNAEBAT. REME
ChE>2THRELEREDHENTETCNS I EERLTVS,

aE| hER 2




R mipsemum  OFUEAY
@ rexx% @ TERF

CHIBA UNIVERSITY %&ﬁﬁﬁi—%ﬁ@ L/

KYOTO UNIVERSITY

SRITDNUEBEHEREIL. BEDPEEOE NLY—DOUERRICEKEFET 2
EHEoMYFELE BEOHERARADARICH LTEEISEC RS L NE
ERODBEENRZRK I70km TTRILT H—FH. ThUHNDL K OHFETIE, 27
~53km DEETHEEZRETCEDLenRLF L

SHBROEF

AR TIE, BNE X $REE NinjaSat (CHEH L =8/ 8 X fFREHEFERA L,
M1 EICh>TERE ML —] Z8BAILE L, TOHER. GPS 72
EDANINBEFTITKETSIZ LG, FHERICBTIB5ONEZ BEW
[CHETEDLERTLELE, COMREFX.GPS OEMNEVVEFHEFEE®,
AEADEBETGPS MEZRWRRETIZEWNTHE, RKEZFDOEDEHEEL L
F-RFEIENRIETHD ZLERTENTT,

NinjaSat MBIGIFEE (X, M EIZH T2 GPS DAIRIEE @A — MLEEE)IZIX
EUOFEHEA, LML, XBRER, OWTEEBEBANEHBLSAXBEFHEORTH
BDREH 30~50km DFEETHNDDITELLZEEHRELEEVNAET, 5%
[, BAINR LGNNI —DOHEECT LELEEIC BTFEOBELLEED D
LT, REHNEOHTEREDND IO R IALEAMFINET, MEMIZ(E, HEK
EDBEICKREET. REOHAERAVTHATARZEENFTHEENERICO
BRDEEZLNET,

NinjaSat [CIEFEE DB LRI ABEH INA TR W H, RIFR TIL, EERE
ZEHRDH GPS HoEEFELE L=, MRXOTLBEMEDERICIK, BEICH
HEIN-BO TERECRANIDRERAREAGY T, flAF. BAROE/NIF
TIEEH EQUULEUS (T4 LX) N[z (k. # 1.5cm PO DB/ E FREEt
NEHFHINLEEREND Y TT . FEMICIEARFEID L S BRBOEET %
BEL BEZLITAZLEEHFTETET, XENNILY—HUEATIE, XL
DEEFANESHEECAET I ENEETHY., BNEFEICERWNTIENHE
RELBREEEMIRELY T,

A S ¥

<HA bMIL>

In-orbit Demonstration of X-ray Pulsar Navigation with NinjaSat
<EEH>

Naoyuki Ota, et al. (the NinjaSat team)

<HEES >

Journal of Astronomical Telescopes, Instruments, and Systems
<DOI>

10.1117/1.JATIS.12.1.018002

i 2 2t A

[1] =~ Y v % vk (NinjaSat)

s hERE | 4



https://doi.org/10.1117/1.JATIS.12.1.018002

) AR K

= S BRI
ﬁ ﬂit?ﬁﬂ%Fﬁ %@gﬁvﬁgsﬁ%&ﬁ; =/ KYOTO UNIVERSITY
@ -=xxz @ TEXZ

CHIBA UNIVERSITY %&ﬁﬁﬁi—%—fﬁ L/

BUYARLEGYRELEZ BNEXKBEE (Fa—THYy b ([6]3F), XiREH
TSI R—ILPHEFEDOIRGE AN ZBNET 5, 2023 F 11 AICITH LT
. 32@D XBREEZSHA L, 2025 F 9 BICKKBICHBRAL TGERERT L

PAAY
BHEBERRBRICE - FHBEEENHMFE T, 5XE&E L. AYMICSHEEZKOX
K, BEsEE BERBEOBEEHOTNIZCE Y, LTED LS BIRAIIE L LWL R E L TE
BEhd,

[3] X #R/NILH—fiuEk
—ERAPMTXREBOFUEFENLY— (28R FEHO 761 £ LTRAL.
FERZIOIT NN OUNEZET UL, GPS ([41ZR) (L I RFH (512R)
THLHEUEHRELNTE SO, FROFHFETHFIA TS,

[4] GPS
AIHENODEROBERZEZFA LT, I EPERTONE - KR ESHEICIK
» %A X T L, GPS [& Global Positioning System DO, GPS % & T £ BKAIfI &
23 AT AL, &< GNSS (Global Navigation Satellite System) &ME(ENTLVS,

[5] ZEFH
HEKEDZRE (N, ZRERZERLN O KGRMNENELENDFHEBMEZET. AE
DFHEEENAEWICERA I NS, HEKEONIOEE T, ATHECFEER LS L
DXEEZITICL LR D,

[6] Fa—TH vk

10cmX10cmX10cm Z—20 1=y k (1U) & L=z, BNEBHBEOHEEO—D,
10 FIFE, HRNIZFHOBENRANMEALI LT, Fa—THy MIKOHBR
FABECREHEREN, ZMICKEICITEEIFLATWLS,

[7] PMZ/SILH—

FAfE 1054 FICER LEZEDERE (WNCESR) PICHFET 5. 2EEET 5HPETFE,
BREMNOAVUIBRET, HOWIFEROEHMETENTWNS, BRANETEL TS
Ehn, BEXLRELTHUOLONDEZENAZL, 1 EICK 30 EE LTS EN
MoNTWLND,

[8] N4 X&E1L

FEROCHEICORA ML DBBET. Bonf=RTEEMNLSLAEDIEREZHEL DD
REBFEUHERTHE CNETORTHEREZRICTLIZSLR] & TFE2h-
TWEWRIZZELTROATERDD=H. D EVEIHTHR LA HEEILELTE S,

[0] BEDHER
WIKFODEBMEOHBZECHRENALFEERNC L, COFHEDAEITL LT, FEN

B EDEDHBE ED K S IT@BT 5 HHRE D, NinjaSat [LFEHE & LR D 1 %
®B5. KERMHEICHEAINTL,

[10] B/NEFHZEEH EQUULEUS (=Y LT R)
AR | YRR 5




AR

KYOTO UNIVERSITY

R mipsemum  OFUEAY
@ rexx% @ TERF

CHIBA UNIVERSITY %&ﬁﬁﬁi—%ﬁ L/

HAMEELZOUFXF2—THy T, B—#EKRI VIR (MBkEAEEE
[ZKRBOEAY #E@YEAS, BXICECHBRTIZE EENDR) BEETORFEMT
Bt =R 9 2 REW, EHDPERECARL T XAYEAZT0. BNRREH
2&2A - BFHEEOERBEMERIL L 1=,

[11] A& FEFET
L—HY—TCHRFEHNETVNESICEEL. ZOMELXF > CHREZRSIEFICIERER
Brst, 300 BEIC1IMUTOIT L LILMRELRVEESHEE,

RS EEH

e NinjaSat web page: https://cosmic.riken.jp/ninjasat/
e NinjaSat X (IB Twitter) : https://twitter.com/ninjasat xray

ERERHFEI LT

LSRR
CRIEBREAE L V4 — FERNGHESR
KEREVS—F - TYTIA K AKHEZE (A% - +42F)
(ARERNXKE XFREFHRE PEFER FLHEREIF)
BHETIZEAT FIEIRIILF—FHYEPHRE
FEHETE E)l (A< HT - ~AL)
(EH CHNERBERE L E2— FTEHREEHER £R)

RERE KREREFHRMYESE  FEHEFER YEZFE-HH

HEHIR BRES (ZT/ k- TL7F)
(B HfEFIFEMEEUZ— FREFE—LBEMBERTF—LA
REFEMHEE)

FEAE NKROVFEFHFEEREHEtE 42—

Bh# B2 S (A47F) - T7%IL)
[RERE KREFRAEBETREFHER

BHAEMIRE SRR EHEPE (454 - hEY)
OLE&DUNDSINE

BACEHEAT - LOEH, Mk B (FRuF). ZREL. 20K (FFRuk)
[REXZ | Bi85ATE

RAEMAE: THEE (WIR4F). K FE (FRAR), BEHNEX ERHK F
WAERK, SEmt. sBEF. LUK # TBEEE. fHEN. AILEH. B EE
(BT HRF)

MHKF - —F o HRERH

AR YRR 6


https://cosmic.riken.jp/ninjasat/
https://twitter.com/ninjasat_xray

AR

KYOTO UNIVERSITY

R mipsemum  OFUEAY
@ rexx% @ TERF

=R <
CHIBA UNIVERSITY #&ﬁﬁﬁ%ﬁﬂ L/

CHIEXRY  EBREM (FRLR)
Lk VAN A=D1

ZAbEmE X 88 #EFF (Chin-Ping Hu)
KIRKZE @ INSHAF]
FHEMEIRAREEE (JAXA) R &
HEXE

AHFZE (&L, RIKEN Pioneering Project &SmO FEHEFAAZMTOE CFHICE TS
EBRE (2025~2029, HAEARERE : I ICL2MEEZ T TITbIELE,

RRE - #EARC
<ERE> XHRABTICOVTERRECSMOADE (LS,

LSRR
CRIEBREAE L V4 — FERNGHES
KEREU Y —F - 7Y ITA b AHEZE (A% - +A42F)
(ERERXE XFREFHRE PEFHER ELHERE)
BHETIEAT FIEIRIILF—FHYEHRE
FEHETE E)l (A< HT - ~AIL)
(EH CRHNEREEAE LV E2— FTEHEEEHEZR =ER)

REKRF KRFREFHERYES - FHYEFEXR YEFE_HF
HEHIR BRES (ZT/ k- TL7F)

FEXE NFOVFHEEBEWMEL 22—
Bh# B2 S (A47F) - T7%IL)

EEXRFE KFERFEETRBEHERR
HAZMRESRITRE HHERE (27 % - FEY)

<EREOIAV >

NinjaSat [T XXERD=HICFHERINB/NE X BEETTHN, TNELHT S
LT, GPS B L CARYICEDDNEEZHMND ZENTETEDIEFEEZTLE, ATOET
T2, RYDOENRFHIZHBTI2EEHATIND, SF DLSLGHALNE KT S
LEZERTVWET, () &

<HEEO>

BT LHE HEEY
Tel: 050-3495-0247

Email: ex-press@ml.riken.jp

AR YRR 7




AR

KYOTO UNIVERSITY

= s T IERoA
R mipsemsif  EFTEHAY

@ }—A— % * = . jﬂ%NZE!j‘; HWERELR L

FREARREHNKAE RECEH LHRA
T 162-8601 FRREDHTIE X izt 1-3

Tel: 03-5228-8107

Email: koho@admin.tus.ac.jp

RERZE LHE ERL®RIE
Tel: 075-753-5729 Fax: 075-753-2094
Email: comms@mail2.adm.kyoto-u.ac.jp

FEXRE LEH=E
Tel: 043-290-2018
Email: koho-press@chiba-u.jp

INSPNENIN &S
Tel: 082-424-3749
Email: koho@office.hiroshima-u.ac.jp

AL YEEE 5



