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Eastern cold front % #AsR NGC 4696

Western cold front
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[1] XRISM collaboration, 2025, Nature, 638, 365
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The MuSCAT Series: A Network of
Multi-color Simultaneous Cameras

Norio NARITA

'Komaba Institute for Science, The University of
Tokyo, 3-8-1 Komaba, Meguro, Tokyo 153-8902,
Japan, *Astrobiology Center, 2-21-1 Osawa,
Mitaka, Tokyo 181-8588, Japan

Abstract: The MuSCAT series is a network of
multi-color simultaneous cameras, capable of 3- or
4-color simultaneous imaging, installed on four of
1.5-2 m telescopes around the world. The MuSCAT
series was primarily developed for simultaneous
multi-color, high-precision observations of exoplane-
tary transits. This article introduce the history of de-
velopment and specifications of the MuSCAT series, as
well as the main science cases and observational
achievements over the past decade.
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VITHEC C E DRSNS,

ICHEDMEORD)IERADFOH HEE pellhic 2 EIHICIE, FADFRIBIE% AN DIRE
DEERERE LD —MRUICRBIET TV S X TERGERAXNR Y 459 FEEE (Central
Molecular Zone: CMZ) DLD > TW5. KGRHOEFET 2 X0 ERFIOAEED TIXIEECEM
HZIIFHEENIEVEB TRD)IEBAIOARLEE > TWB D, CMZICEY 29 FEISFEED 5
ARELANIEEEHEZF O EZIONTWAS. CHITBREEFERTHt (VLBD 2B
MBRXEHA%EBE L TCMZADHFEDMB Y EHXAETS27O0V I FEEDTWS. K
TRENTEDIEZDIDEDMRB Y 745 Sgr B2ICXH T 2HIZEMETH D, CMZOHFTIEDRES
EDHGHICAIE L TV 5 Sgr B2 13X D) IEBAIOARTE BIROEFMBEETS. SHBRIBICEZ DB
INERADEREMZ 2 THREREINTWAI FI XL CMZOBEETILICDOWTEID 9

1. XD

ARSI SANZWDOBD A -T2 K
Shmmorr Yy 2L L. TROJIIOE
Bb I IAREDOTY. . (BE) I =iINE
HBo MERASEDK) OFHE, VanNy=60%
¥EZIBGHTI ) HErN TS, HIREAY
COERORREE EC DI 1924 b T
BY, Sr6I100EMO . Lrdb 2ok
Wt { SCRIIERBERASIRI O DS 72 2 ¥ A3
BLCH s n w2 2 erbrsidihdb Ao
2. RFOMATHLH &5 2 OEH» LKD)
R 2 O HLL € KR € OALEBIRIC OV TE
Z bR T, R, BT Ei <o
AOFERIC & D 100FERTICHEN 2 CiErIcZ2 D
e broTEIL.

KONERFNGF A B EC KGR ET 2 8-
T, N—CPHEN 2RS¥ B oS IR
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W3 [1]. b3 L a7, KOJIERMOH.LIEF
HICHD 2O TN E D LELOIFIFET
ZEPHULGE. 2025 KoJIERF LT
12, L7592 Fx—noMEO&HELZLT T Iy
27— v SRR OBIMRME 2R 3 1o D IS
PIrbnTEi. 2O UBHY R 01E, Kol
PR ON—FEED S SICHRIOFEIIC BT 3 B
HADDECHEEZ S 2 e, L, fhich
PMEC KRV KONNEFOHNAFIELTL -
TV 2050 2142, KO JHER O HLLER 7Y % (i
KBS 2 2 epTaRe. 2TrH0alk, Ry
ETE 2050 2128 2@ b 2R 68T
37,

ZLTI6IC, RMZEMFET 222 RO
BCTHERRIMRTIOEDREL KE L2 3
fosd, BRSO N2 HRDIEF IR N2 ¢
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COMELH B, IOV MEERYVMZ, B
LA ADGAEIH B S 2 e T iU, R
DMl S Nz e D & S iIcEsEIENh T T v
TR = IZEL T DD, HEIWITT T
2 = v OIEE DN S AVl - TED &
NI EL 52T 30025 28T
E2 89127 %.

2. DD FEREE

KON O HUL D 5 #1200 pc DFFEE T A
12 Central Molecular Zone (CMZ) ¥ FEiEi 3,
NTEPZFET 23 H 2. CMZIET
2N TEIHBHON FECIES £ 8 25T
RS R 5. FARNGYHETDH 3 0E
B, HJ13 KO NE o P e~ T 1H7LL
FREL, MEIN 20 FREROEER b 1065
FEEEIL. & OFEIK DRSS L TEIIN O Kk D 734
R ONIEF O RERIC H 2 N— K& ES R 7
VYR VORERZIILOTHIEEZILNT
W3, ZNTEHAL ShZCRRSPEHR L7
EL TE Y BERDIBIRLIEM X /1 =X L1220\ T
BRI TW B, CMZICJET 2 KIAD 3K
TC R A NG, 2 2 TR S v 3 EHREH
N2 ETORARNSIERT, LOBEELCHET
% 1o IR 75 BRI - BHAIN 72 T2 0@ L T
BDITON T\ 5. EHHPE L g HEA TV
W, ROJNIRM O ML G HOT 5y 2R —v
AN T RADOBEE T v AR T 5 v I R—une
LD 74— FNy ZiIZonT & Y BRI A
TE2L£51l725.

KON O CMZIZDO\WT, 7 ORbdE < EH)
DA CREET R SR EIEROEENCB T 2 b o
2. BIEROWIZHETICEA B 22 b DS VR
Fnfr s O KoM s L CED b h, 2
[ 2 O e IR O N > 72 AH B 5338
HoLNTE. LrLads, KOJIERFHLT
D77 2 O BIEEAEENE 2 OMHBRGRD & s
TV IEPHIGNTED, HAOED L RS
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N3350 610700 1REDODZCEORE L »4
TNz 2],
CONREGOFRRNYZES D2 2 i3, Kbk
FEOMZIC & - THREL CSERRMG®HY £ 9
— s BRI T T RE R R IC IR S 5 2 ¥
PEMT 2. 361, IEFEOMIETIEICMZOY)
MBI T HAIHOI cH o3 b oiziiv 2
CHFRINTS (3. L L, FHiPHOR
TN IR DRI O HOE e TR 1 R A
&, A DRTERIC O W CTERIINC TR 2 © v it
fed CHEL . —J7 TR ORI 0 CMZ 13 FR
DL, O & BRERG S RIS H B3 BRI
HRETE 21T ACHE—DRIIC Y VR 3.
AT, CMZTORERIEE) D 2 O
FEFL 0 EE) Y BIR L T 3 20 ) SRR & R
INTEY, MG - #HINCEHT 2%t 2 2To
BIER O HAEDE S 2 ¥ TROJIERAH
DOEIFIZOWTOMESHED LoD dH 3 [4].

3. EHOCMZEFIL

CMZDBED &I BIEELTEY, Z2oHEsy
TERECOREDPED L S ICHEE L T2 212D
VTR INZTEL DY FYIDRBSN TS
fo. 1970 F I3 —ILRE» O HEE O LE
PR OBIANC & - TR b Nc 7 FEOREHE
Z RIS 2 72 I h88 MRk € 7 v sfgie 3
7z (5, 6]. 20k, PEGOFIE Y BIAKE O L
2 & D RO DN —hE DRI & - TERK
SN2 HIBHE ISR - 7o TEDO G ¢ EF 0 €
TFTNUDIELZF AN N TSI [7]. KOJIERH
DOFRIRKGE € AT 75 AR Oz x1HERE 2> &
WHTCEITED, EHNINCH 2 x1EIC
f LI T AR O e x2 WERE O SMENC I 2
DCMZZER L T2 v ) ERe (K.
2000 FELARE G & D BRI 2 iR 2 N — 2 ¢ L,
BRI LEDbE T332 2ET IV
PRER ST E . K21 KD ERF O fli /5115
b HRE3OORENLEFTNERTEHNEA S
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o x285HE I CMZ D) FESFET 5 z%
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TH3 (X2a,b) [8]. ZHEFNTIIDFEIR
VYD DESSTTHHI80 km s OHEHEE T
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20) [9]. BIHDEFIVEIGER Y E E e
13— T3 78 < RO HINS A7 iE T 13
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INLDETIVERET 2 5 2 TOHEMI,
I3 TR O BIRLHE O 2 b Y ICBRIT S AR O
NEBERGRZHEE LT3 2 v 72, HIENERE O HHR
bl LIRIT S AmofiE#E I d o2l
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JE& 5 2 RAKRD KERi_E o S tHAREE ORI
FLTFEDRCETIVIEEL D B, 2D
B, INLOETFTNEYIN TS5 A TREHED
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B 7 £ v

THHICINZ TEMD RSB E L 2 5. 2 OB
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EBIROHEE R, XFRSEEDEERERE 2> 6 0
RIRRLEHEE 2 Co5frbn T % [10, 11]. 20
T, WAIGENESER L OB Y BT km
THES 2 ¥z & D M) T A2 iR & B RCRT
fiE 72 VLBI (Very Long Baseline Interferometry)
B eIAT L. Z R MERER) 2 i
L, KEK EoALE ¢ SRR REIC &
RS R © A ES) & N 2 72 6 JOTIEH A Fl v e
CMZ Ot - EB 0% HIg L T 3.

4, KODJIIERFAFOLTO VLBIGIEK
ERA

CO&S BERDP G, HAIZCMZEEO KK
DONERIRRL 3D0T 28 & ZHE 2 5 729Is,
D TR TRIKONLIE 2 |E T S 2 VLB &
o TOER B 2175 2 ¢ ZatmiL e, v
o s Hid HAE AN o VLB #E: VERA
(VLBI Exploration of Radio Astrometry) Td 2.
VERA I ERCBIINCRHEL TB Y, 220K
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Speed Measurement for a Molecular Cloud
in the Galactic Center

Daisuke SAKAI

Tokyo Electron Technology Solutions LTD., 52
Matsunagane, Esashiiwayado, Oshu, Iwate 023-
1101, Japan

Abstract: The Central Molecular Zone (CMZ),
which serves as valuable observational targets for in-
vestigating the galaxy formation process and advanc-
ing current star formation theories. Molecular clouds
belonging to the CMZ are thought to exhibit peculiar
motions that deviate significantly from circular mo-
tion. We introduce the first result of this effort, focus-
ing on VLBI astrometric observations of Sgr B2, locat-
ed at the positive Galactic longitude edge of the CMZ.
By incorporating additional observations in the future,
it is expected that we will be able to further distinguish
between the various CMZ orbital models currently
proposed.
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SASAKI', Yuuichi TAKADA', Seiya HAMADA',
Takafumi HATASA', Yuto MASUNAGA', Tomoka
TosAKI” and Shin’ichiro ASAYAMA®
'Department of Electrical, Electronic and
Computer Engineering, Faculty of Engineering,
Fukui University of Technology, 3-6-1 Gakuen,
Fukui, Fukui 910-8505, Japan

’Department of Geoscience, Joetsu University of
Education, Yamayashiki-machi, Joetsu, Niigata
943-8512, Japan

*SKA Observatory (SKAO), Jodrell Bank,
Lower Withington, Macclesfield, SK11 9FT, UK

Abstract: We report the successful detection of a radio
pulsar (PSR B0329+54) in the 413 MHz band using
a 3D corner reflector antenna made by students at
Fukui University of Technology. This pulsar detection
is not only the first detection of a pulsar by a student’s
handmade telescope in Japan but also the first demon-
stration of pulsar detection in a Japanese urban area
with significant Radio Frequency Interference (RFD).
The results show that pulsar observations can be car-
ried out even with a simple and inexpensive telescope
using only commercially available components pur-
chased through the Internet. These findings will be
useful for student experiments and data analysis train-
ing at universities and other institutions in Japan.
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