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Near-Infrared High-Dispersion
Spectroscopic Observations of
Chemically Peculiar Stars and

Its Application to Kilonova Spectra

Nanae DomoTo

Research Center for the Early Universe, Graduate
school of Science, University of Tokyo, Bunkyo,
Tokyo 113-0033, Japan

Abstract: Binary neutron star mergers are one of the
most promising sites for the origin of heavy elements
in the universe. The spectra of electromagnetic emis-
sion from a neutron star merger, known as a ‘kilono-
va’, observed in 2017 showed several absorption lines,
imprints of the synthesized elements. However, the
lack of fundamental data on heavy elements, such as
transition wavelengths, had made element identifica-
tion difficult. Throughout my Ph.D. studies, I have
been working on identifying elements in kilonvoa
spectra. As part of the studies, we proposed spectro-
scopic observations of chemically peculiar stars using
the Subaru/IRD. This article summarizes the details of
our proposal, scientific background, and my experi-
ence visiting Hawaii through the Student Observation
Support Program.
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Exploring The Primordial Helium Abun-
dance at Big Bang Nucleosynthesis with
the Subaru Telescope

'Akinori MATSUMOTO

'Institute for Cosmic Ray Research, The University
of Tokyo, 5-1-5 Kashiwanoha, Kashiwa, Chiba
277-8582, Japan

Abstract: The primordial helium mass fraction, Yp, is
one of the key predictions of Big Bang nucleosynthesis
and is sensitive to extensions of the standard cosmo-
logical model as well as to uncertainties in measure-
ments of the neutron lifetime. In recent years, mea-
surements of Y, based on nebular emission-line
spectroscopy of galaxies have significantly improved
through the incorporation of the near-infrared Herd
10830 emission line, which is highly sensitive to the
electron density and helps to reduce uncertainties in
He/H abundance determinations. In this article, we
first review the roles of extremely metal-poor galaxies
(EMPGs) and the HerA 10830 emission line in esti-
mating Yp. We then present near-infrared spectroscop-
ic observations of EMPGs carried out by the author
using the MOIRCS instrument on the Subaru Tele-
scope. Part of these observations was conducted on-
site in Hawaii with support from the Subaru Telescope
for a student principal investigator. We also describe
the experience of this on-site observing run, which
was realized after delays caused by the temporary sus-
pension of telescope operations, in the form of an ob-
serving expedition report.
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Observation Proposal: Visible Spectrosco-
py and Polarimetry of the Hayabusa2 Ex-
tended Mission Target Asteroid 1998 KY

Jin BENjYAMA"?

'Université Cote-d Azur, Observatoire de la Cote
d'Azur, CNRS, Laboratoire Lagrange, Bd de
I'Observatoire, CS 34229, 06304 Nice Cedex 4,
France

’Department of Earth and Planetary Science, The
University of Tokyo, 7-3-1 Hongo, Bunkyo, Tokyo
113-0033, Japan

Abstract: We carried out observations at the summit
of Maunakea through the Subaru Telescope Student PI
Visiting Program in early June 2024. The proposal
aimed to observe the near-Earth asteroid 1998 KY,,
which Hayabusa2 is heading toward as part of its ex-
tended mission after returning to Earth upon comple-
tion of its primary mission. Unfortunately, natural
phenomena prevented us from obtaining observation
data. We introduce the background of the proposal,
describe the actual observing experience, and summa-
rize observational results of 1998 KY,, obtained with
other telescopes in 2024.
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BT & o TEOREEE L T3 » 2 il
T2IEDTES. ZOLFOREIL, KEOEK
JERAMIZ &> THRE D, ZHid 7 78 (Love
number) CIEIENZEBICL > TESINB. 013
RS —RUCET U AR, mAMED 15135
Dk B A )T A b N se iR Rt
5T 3. BEKY 2 — 0Bl KED S 7
BOSHEETHL LTS [27].

Fo v Yy FRENOZEDSERRAEIC L 2 D
e giu, WIS-2bD 5 7800258 72 2.
CHIEWTS2bE3 AR L W EEMS LY a7 HkE
WHEAL TV 2 R_By 2™ PR eER
WA T, BESMOERTDH 2 7 7HHHIR S
g, EF0VEHEP ORED a7 HRYHEET
&% [28-30]. HIZIE, S HAT-P-13bi3 5 7
B 03RECHESNTEY, ZofE»rsa7
HEDP 25 MERE R T Th 2 eHlfESnTw
3 (22]. 2200 0HGHIETEIREDSE
BELNMBREZIEL Tva ko, Zhs»Eil
FRCHIET 34U, & D IEREC RS & HiIE ¢

*O 7, EEEDRBE D SR KIERICHA T 2 R R 0T, WTS-2b SRR L C LRI BT BE OB 1
FRELLAREE L EA NS, 12172 0Wa Y, HEDER0.01 Y S BB OB 2 RN 2 ATREMEIZRE D 72 < K.

#11 XO-3b ¥ CoRoT-16bTiZ 2 112410.3 £ 0.4 ¥ WiC—HIK S VERDES RS T Y, Thb OB HESEO%
B ORI H 2 AlHEMEDSH B [15, 16]. KOI-13b ¥ WASP-19b TiZ0.001 FEE D & 51 —HhN S CEELRS K S
Tw3 [17,18].

220k RIGEE D B, WTS-2bDHIIAREEETH 2 2 ¥ IR L, WASP-14b ¥ WASP-18b i3 Z L Z st &
BH77C I0REEERE BTG, IOICTERRCLLLFRETHZ (WTS-213 KA.

300 SIRERIR, TR0 VY, MEOHEIC L ZRTEZCLH 2D, TR NERMIHOS Y FYa
2 — O RRANDOETHE, FEOWRY v & 2 b O THHT NS W [19].

RS TWTS-2b D a 7 SKREICHARTRIVAE I 2L, S7HDOAH» 5 IEEPTIR RV, Yy FYabvx—3TRE
5 ORGSR 2 Z I EEDEEL Tw 2709, Tr_u—7OBEIARE L D EC v THHMINICa 7 A E R
PR, S7BHVNE 723 (29]. 20To%doa 7RO IGEE O WNETRE 2 CORESRIETH 5.
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LB EETHL ENZD.
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e kEERS e, fihoi ) WTS-2b i35
WIS & - THIEOM BT LT 37 nlhErE S
PERT S v, WTOBIRDBHFL L T 358,
WRRADREDEEIZ L VNS L, 200% &
DECHIEREDSH O C I ELEZ b B *

D& IS STl VR R AR 7oz
FlEHSO LT Yy P RCZREBOBII HEE
Y%, WHEREESHRL P v Yy MR R
RS 203, TS A A RO =5 ol &
FRe5E NIy Yy MR ES RS L5
7%, BUEFTREPOMSREIIEL JuL, SFEEE
W DDEFWVICEBF I VY FBLUORE
O THRIFZNIBA S WD 2133 TH . ZDORMEKIE
NEEFEPIZE—HTH 228, v — v HR
I o HHINCBHEINT 2 2 ep3T3 3.
2 OB L A TH B,

TIEBFERAZETOI S L

58, SHEOBHNG 3132 2EBNIE 7 1
5 L] & BB I E, RECEIHIZF
UT > ZenTai. Z0LI BhEELRESYIE
L Cwic vz eic e UES R L BT 3
re b, BHMiToRBEIRY XY .

EREGE ik

=ERABEE, 2T A R— ADREE, AR TIZL
CRIABINE LConie, KRRl woTh o4
DEZEARXR TR T LETHL, HEZE L Uih
BEHETCCILOTH 5. HRHIKEBE D25
HOESERHFTHLHY, HEDOEZEZBRD A5 0
DOPIFECEINAT S o e s T,

Gy —

K5 FTWE20FYy b —ZICRESINTA
THRAS., BUCHAZ 300 = 3+ L@

X6 FIEBBM=EICT

SEDE S IHEFE6H, 7Tu R —¥uniRiRg
N, TIEZ2EEFETHMAT 20 =D&
Mo 7o, £54,000m ¥ b 2 USEE T b LT
H2. TWE2DFvv Fur—rroBw 35 H
3, FIHOHO &S5k L BRT.

Frvbvr—2xb b LiECY, L
ATV = I F A FEFEOBRICb, 2heH s 5
I SADNECHEDEEE-> T\, [FRFIC,
AR OHTTOFT D IHD (1T & 7zl o &
b OMBHIZA- T,

#+HK—+7Zknr/<— (Support Astronomer;
SA) OHHPES AP, ZHUIEUTERICT Y Y —

UL, EEEEOHESE YR T B,

H119% Hs5HE

CHUIEREDPHY TN Lo TRC(EB L TRV I X 2 EKT 5. B Ak
BICBOTZNIIFBIRNT H 2 ¢ FHIEZ T 3.
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HBLTORBYDMROEZEY TRV
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B D 2 Y, SPETOER< Y F7 7K
S lEo i, b VRV Y 2 I A Y
EHRH OB L 2N B BAE. BIIILEIIL, ¥
THIHALL, ¥IriEs LoAFEb T RIbL:.

IO 2 5 AN AP B 20D DIRALTH
3. ZEEORRNCEED TR 2 b, B
ZENBCEHREBHOE=2—D—>2—21C
L, 12 SADANDE G ST TV S
FOTRTOANDBILHL E CACTEETHLHL AT
K[OTBEIZH Tz,

RENFH D78,
Bl B S B S
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AR DR NEOFEHIC oW TE, BIE
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Chasing the Demise of a Hot Jupiter with
Transits and Occulations

Yugo Kawail

The University of Tokyo, Graduate School of Arts
and Sciences, 3-8-1 Komabda, Meguro-Ku, Tokyo
153-8902, Japan

Abstract: Transit observations of planets provide ex-
tremely precise measurements of their orbital periods.
Any deviation from strict periodicity we detect then
becomes a direct probe of external perturbations to
the Keplerian potential. Now that more than three de-
cades have passed since the discovery of the first exo-
planet, sufficiently long time baselines exist to detect
minute deviations, such as ones caused by orbital decay
of the planet due to tidal interactions with the host star.
In this article, we report our attempt at just the second
detection of such orbital decay of a short period
gas giant (hot Jupiter) WTS-2b, using the MOIRCS
instrument installed on Subaru Telescope.
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T35 LR FEPIIRMEA T 05 L&

B K A

T35 LT THORMEVA 2B L TRAIL L
&

CRALKARSCAEE. T980-8578 EREMLE T BEPRE T IE 6-3)

e-mail: yoshihisa.suzuki@astr.tohoku.ac.jp

fhid, EIRXE/N\T A RARLRE T 2HEEMICEK 51UTE - |LERSR TOHERFIBEFIER

IFANTOISLD—RE LT, ND1EB2024FE78 12805 7816HO5BBICHICD, ¢
X2 ERFETORMETA 21T\ F L7, FF, HREMICY E— FRADECHT, ERICERIRS
ZEh, HE LD LERAICHED 712 T, BRALELVWBAREDD & TIThNTWaA I X
ZCDOADEZRICE > THDII> TWB X ZRCRRT AU TEIELIC. AEELT, T
X5 ERBICH T 2EARBOFTEREZ DAIERA S EDTINIEENTT.

1. L &IC

HAKER 2023 4E 12 H 7 H 10K 46 77,
pleased to inform you that ..." ¥\ ESIHL D
X—wpiES L. Bl o - veiifls
32 HEDSHIDTE 5 1fME, 205 % LIE
LTS FICHmE ROoHTwi L. 2h
&, FACY - THIDH TDO 7 1R —4 v FPGEA]
Tl BoBsdheisgicEsrfEed,
Eb X —nhiisR L & Lz, YRHEI oM
2IRONI I EADEXE D 2RI, Bl
MWENUICEZ L DANIIHEZAONTHEL T30
DERESEZDZRIEH Y FEATL.

oWl TORMNE, ERKZEOY €— Ml
WED» STV Lic, HAKERT 202445 H 13 H,
HIE CIiliB 2 R L TESBA CRLED Y
€ — FEHIECE e, S U BRI o Bl
el S 2B 2 0 fF b i LCw g Lic, B
OB EF->TH Y &3, YHBMESEL T
(RSB YR— 7R IR =D L —HD
X =S & Lic, INTHIGIEE CEDR, W
FReHEE L Rondizo, [IHHICIE E2S 37IC

“We are
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<> 7L H 2 PRI TH B L END
TR Z RS 2 3 v JHEfgT L. BIIBHG,
v HICH» S A I N2 1T ommE, Ho
Miie 2 22l 2vATLE. tHoducizes
FT—ZXIv 28I FEDNHY ZTH, ¥ILH
Mg lsrotc 5T L. ABNCETTL
TV TR R 2 G I3TRIE L 9 1S
THHEOfTWIER ¥ Sbhidrs, PLTH R
SWSEE L 78\ e e SH e S AN B4 v Bl o
TR LE LR LaL, mtkd CR&DMS
g 22ciddbheATLE. HL5A15H
b, ¥ E—r72 b0 2—0h»5, LUEHDE
JED3 G, 332 HEBio B 0BT b 5 <
3T AIN=HHTF R e TEIRIRAD
B, NUERNZ TREEZ LT3 2w ) JHHE
PR iLi. CORLVREOEETS I
ZHH FHATLE.

25 L TR TOBMNZ 1D 7 — 2 1G5
v b L ME—ORRCVVET
¥, VE=MBIIE» O D Ehwicko7 2
ETLEID. ZDEIIZFIE, NUBRNIDED
£ G, IHEPCNEFYHLVERETH 3
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PHIY FvATLR. 27, B HEETZ T
12, TREEEZLDONOHEEPERLNTVID
PIZOVThH, FLEZ IR oTzDTLIL.

2. 8Als—<

WO TOBPEDECEICHZA TV Z L
D3, RN HLDREMD»Z 5 ¢ LT3 FHO# D
Fr, AL L ICHELCEVEIRTVW2H0TL
oo 2R, BEEME I 2O 2T B 2
YT, BEEME L, SRR L w9
WEERZ 23T 2EAD, EHENLTZ
DIFAEL R SN T 2 LoE . i<
193241 Y~ « A — v kA5, KIGILFEOHEHE
OEH) & f#HT L, “missing mass” ¥ L T % DOfF
fEICOVTER LT L [1].

BUE O REEE 72 FHGm U, IR7c WG R
(Cold Dark Matter; CDM) 23 FH O£ =T 3 v
FEEON3ErHD TR EZLNTVZ
. WV, BEEYE B p eI
PERTHoiE S, FRHERIICIR 2885 C v 2 K
L 23, 20k uMEEROBEYE L E
T3¢, FHIEIEEL T, 25133
ADDUIZTIMENZ C, HIOEImEALIETDH
BOC VS IEYBEDND LS RO TE &
¥. 2L THDE v v b2, ME»Z o1
GATMCIRENCE > TS O ICYEDPEZ 2129,
COLTEKEBEO v e bICREL TV S
T. ZOfRE, NS HBEPIERSH, 20
LAERL 255 I e wolo L H RS
BREEANCREL T Ze»Ta3:d. ok
ST L TCTEIMEE, BIS N2 8o =20t
DAY, B E D RS2y —voME Y IE
WICEHRETE 2 2 ep»HIb A0 T [2].

TlE, CDMEFOVIEIRIM & D /NS 2 27 —
WTHEMZ L CFHHT2 B TEI52DTL &
5. CODMEFMICHE S v, b DELK
DN DJE D123, WEEYIE A SR 75/ S 72
KEDPBELGFHETE e P PRSI TVURT.

H119% Hs5HE

TIE2BER FEPIRMER 7055 LIk

bLZOHIIHZDHAL, BERDE > T
2%, Fhicbid ez /NS e LCiifllcs
Zeiiifisthzd. KoJSRAOFEICRR SN
TV BB/ IMERARRIIE, & SI1C2 D& 5 BRIk
WIS T2 e EZ LN TVET.

W IS FIASRI 3 DS IER IR S, THE O
LRV TTY. L L, ZONEROEE O
B e s % ¢, BUMEFMARIN, HEDH 2
I PRSNZERICEART, $100-100015K
SHEBRPHOZCHHS I > T 2T [3].
AU, BRI PRI A BRI SR S T
WBZEERLTVET. 20D, BIMERIK
R 2@EL T, WML NI B2Tr—icse
TCDM EFIIVOMGED R 3N TS F L.

Z OFER, CDME F VIR & D /S 72 2
o — v T BII & 0SB 3 e O ITREME AR
fshcxili, 22T, BESOTVBH
BD5 L, FHICREOBISEH LI v v v oy
T4 PEBICHESEZYTE2T. 3y v oy T
74 FRE Y, ROJIEY 4 X O >
Talb—Ya vyHPHlT 2 RERYE RN K
RO, FERNCRONERFELL TR S hTw
25 IMEMASRITOF & 0 b 1ML EZ2 v v
MDD Z 2T [4,5].

OO —E AT 27012, K&{3D
DEZITHEEIN T 27, 1oHI1Z, WBEEY)
HOEFNVEEFT 2T, Hl 23,2V
HYE (Warm Dark Matter) €5V Tl3, /M
BT = IVORBEER S Z bz oo, TS
N2 BNMEMOBITEA L 2 9. 220HIF, HH
BIEHELZEILDOETEIANNLT YD T4 —F Ny
RPERTE 0 TY. BHEBHELICE-
T, WEREYIE KRN 72 R0 © BRI B s 7
2SI SN2 Z T, B IIH S R,
FERE L CHIHIS h 3 B NRM oz s 4 2 ¢
MTEET. 30HIE, REEISOATOR VRS
W INRIMTDSTEAES 2 ATREME T 9. IR LR
HH 2 W/ IMEFIASRI L I s T e o 1o 72
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TIX2EEE FAPIIEMER 7005 LEE

®, & HEECRAESSZOBHITHRA S UL,
COA—HIEM SN E T,

IO, R3O HOBIWIMN Y 7o —FI1C
FoT, ZoMERDLIOmMMIN TSI L
2. A —YFIRNVAAA =4 (SDSS)
RE =T F Y —H =4 (DES) ¥\l KHl
R 72 YEBIINC & - ¢, B/IMEMAIRF 721 T 72
, ZNE D b I 6, & O IEEYE» S
Y 72 AR YE %% /N8R (Ultra Faint Dwarf; UFD)
BEHLHEOP - TEILDOTT.

ORI LT, HROTIZ2 HEHIIS 6
WCEBELRE R L 2 L. 204325
202241 HiZ2 2 TR 7.54F, FF330 2 T,
Hyper Suprime-Cam Subaru Strategic Program
(HSC-SSP) ¥ W33 2 KRR 73 DB 5 5 it
INFLIC™. ZoME, KoJIIEETORE Y #H
5 OO UFDBHR SN E L™ [6]. Zhb
D FE L % HSC-SSP O ] I o i A =0 4 HH PR SR
RERL CREMNICHIES 2 ¢, BRINHEE
R OBENICDM ET VO THIL D b, 2%
CHEEM AR S L. BRIV Z v, A
A S DFEZR ¢ RIREHINC, A5 S T M83
fEEF OBz OVTY, HffiyIar—vay
OFM e LG L 72iZ8ic & b, FHlE b 2 vnlEE
AR SN g L7z [7]. i3 “missing” Tl
72 <, "too-many” satellite problem T3 . TIJ,
ORI DRERA L DTL & 5 2.

AEMH O HMEE, ZOHSC-SSPTH A Sh
UFD MO N7+ u—7y 7B T2 ¢ T
¥, HSC-SSP 7z ¥ O HDEHINIT L, Z<MIMIC R
DEEF o TO BT ERR L ST 2 ¥ THEAER
whrgiEnz 3. L L, 206 0ASICBNE
FTHE2EIPRMEEL T A, HIZITE
DEEL THRZ KA L CUIERIRER b H Y,

ERIREFICIIREMESIZCACTFELR N Y
DPHILNTVET. 22T, fArcbid, T1E3H¥
i 53 O PO R AR 77 ) CHR 1545 1 Faint Object Cam-
era And Spectrograph (FOCAS) #H\C, /)
F AN OTE R 2 7 BII L, % OERLERE S
SEBERAET 2 2T, BEYE LRI
IR TH 2D pRRELICEEZ L.

INFTICH, FARODCEEEIXRI TSN
TEF LIy, ERBLROICHEDODNI b dH
D, 2020 LI 2 e IR D K D ICHEATE D &
HATLR. 227, 20204LLF% 2 HSC-SSP fE
SN CHT IR R S NIRRT L B9 T,
7ru—7y 7Bl HMATZ ZIicLE L.
AN, FECEEIV ¢ 500 6 e BRI o
VBN Pk & L 7.

3. IRt &R A

CDM £ FI)VOMREEIC [ T, FAld T A REfH
202447 H12H» 6 7 A 16 HIZ 2> THIHIELH]
i L. 7HI12H, n74 O nZekicE|
BT BE, 20F &0 ABATO AT KO
BT, TWE29EEHEOH 2 <+ 7 ILEEO R
fiFETH BN EAZIZ\ID»CE LT, HTH
1HFR, AEm2,800m & T—%UC EAY 23, &
Tt I EEH» S AGHICHY T 2@ 3T
T. M EDONTA S LB S LIRS, B
DBLEDZICONTELIVARY C L, AL
Fiomle LT g L.

NURNZ TOFREIPHZ, NOoF vy £%
U - TNV & L, 2o@dhchh B3
REAL, #IOTHDD DY DEFTICV2 Y
PHRIELE L. EETHEEESR LD LA
¢, 10BIZCDOZEMPEE ViR TV L.
WP E S, YBEEAT, 7 CICRICH

*!' Hyper Suprime-Cam % HSC-SSP {22\ TE K H 20194 2 HES O HSCRHEEZ B L Tz s fow.
*2 HSC-SSP % [\ 72 Z DI DERE HZDH A =2 21223, KXHH 201944 5O HSCHiE (3) ®HSCT
PR 2 SRR O PEIRI ( THAEAIR) 2Bl v sz,
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4> 7eid, RADFES k> TEG» T
LD 2 02 R TIRETY. < v 7 TINEO M
BN TH 2806 D2 KE L LRl>Twx T,
SEHCIE RO 2 ) v MEZ04FTL 7.
VA VIR INEFERECEE, BBRERY Y
FMEX KESCHBATLPD T, 2078, 5l
2—2y b T3 & D 2BECENERN O EE O
%%?~&%Wﬁ?é*x;%tw?¢
PETH-TH, BT LLLT—2PHEoN2
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AREDHE T =2 P 1T - 202 S D13y —
427 TT) vEbhili. MFE, 20RBEER
BF—REEIFTAICIITIZRATLL.
I3 HEE, TREETIEH 2 L OD, LED
MOHTLR., 2o, BARKO JERIC L
D, TIE2UEBEOMRNE CEZANCIIZSF L
2. BED» S =L x—%T EfEA~ ESY, Shc
HCYEEENTOFTy F2—HL i L. 2D
%, BIE~R2@&%hc, SRR L v
% FOCAS ¥, < i< 913 % EimsiA ik & i
WCHRZBER1EE L. 20ORSSCIERSH
L7, %7, FOCASY ANED Y ThUE S N
T % 2 RART R A R 6 57 )34 1E MOIRCS 12
SVLTHLHRLELE. 351, moBmts
HDS O &2iE S NLicElE R, Hric 7s 58/ N o 7§
Fic ks <HEBL TS
(HSC), % L TZ Diiii&Td % Suprime-Cam %
FRLZLEL winbMGBrEZ 2 BT L
7o, RIBRICIBEARED, EHEOFICAD 2 LE.
EE82mOH—FIO KRS SI13ckd TER SN
ib#

7z Hyper Suprime-Cam

D %4 %‘@@Hﬂ@%ﬁb%% H4#il 6T
WV RIEED X VT F v ZVEEICOVT D Bak i
WL, EEEsSEICREGOMREREHETE 2
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Lessons from On-Site Observation with
the Subaru Telescope

Yoshihisa Suzukr

Astronomical Institute, Tohoku University, 6-3
Aoba, Aramaki, Aoba-ku, Sendai, Miyagi 980~
8578, Japan

Abstract: I participated in on-site observations with
the Subaru Telescope from July 12 to July 16, 2024. In
recent years, remote observation has become more
common worldwide. However, by traveling to the ob-
servatory and staying there during the observations, I
was able to directly experience the harsh natural envi-
ronment in which astronomical observations are con-
ducted and to recognize how much we rely on the
dedicated support of many people.
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