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On the Hubble Constant Tension
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The Hubble constant tension problem is the
discrepancy in more than 4o between the value of the
Hubble constant (Hy) measured with local probes such
as Supernovae la (SNe Ia) and its value inferred by
the Cosmic Microwave Background data. This open
issue represents a challenge for both astrophysics and
cosmology.

We have shown how Hjy undergoes an evolution of
its value with the redshift through a statistical analysis
applied to the so-called Pantheon sample which contains
1048 spectroscopically confirmed SNe Ia with a redshift
range 0 < z < 2.26. As a first step, we divided the
Pantheon sample into 3, 4, 20, and 40 equally populated
bins of SNe Ia ordered in redshift and we estimated H,
for each bin through the Monte Carlo Markov Chain
approach. As a second step, we fitted such values of Hy
for all the bins with the model Hy(z) = Hy/(1+z)%, where z
is the redshift, A is the local value of the Hubble constant
(Hp at z=0) and « is the evolutionary parameter.

The results of this analysis in 4 bins show that the
o = 0.008 = 0.006 and is compatible with zero in 1.5¢
(namely, oo, = 1.5 in the cases of ACDM and wow,CDM
model, where w(z) = wy + w,*z/(1+z) (the so-called CPL
parametrization).

We have repeated the same analysis in 3, 20, and 40
bins, and the values of the a parameters are all compatible
with the 4 bins case in 1o. This shows that our results are
reliable and independent of the particular choice of the
bins division.

If the Hy evolution is not due to the statistical
fluctuations of the division in redshift bins and other
hidden selection biases of SNe la parameters, we show
how Hy(z) could affect the definition of the luminosity
distance itself. The evolved Hy(z) when substituted in the
distance luminosity formula induces an overestimation by
~2% atz=11.09 in the ACDM model.

We extended this analysis [2] by deriving the values
of Hy, but this time we left free to vary Hy together
with the total matter density parameter (Qg,,) in the
ACDM model and together with the coefficient w, in the
wow,CDM model. Further, we added the Baryon Acoustic
Oscillations (BAOs) to the aforementioned 3 bins of SNe
Ia. We confirmed the decreasing trend of Hy(z) with a =
0.008 £ 0.006 (a0, = 1.2) in the ACDM model and o =
0.033 + 0.005 (ao, = 5.8) for the wow,CDM model.

To understand if this trend can be due to modified
gravity theories, we tested one of the most studied dark
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Figure 1: H, vs. z in 4 bins of SNe Ia [1] for the ACDM (upper
panel) and the wyw,CDM (lower panel) models.

energy models in the f{R) framework, the Hu-Sawicki
model, in 3 bins. However, this model is not able to
explain the Hj tension. Nevertheless, we inferred the
scalar field potential in the Jordan frame that could still
reproduce the decreasing trend of Hj.

If we exclude the modified gravity scenario, another
plausible interpretation of this tension is that the observed
evolution is due to selection biases induced by the stretch
of the SNe Ia, a problem that has been recently pointed
out by [3].
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SEH
[1] Wise, J. H., et al.: 2012, ApJ, 745, 50.
[2] Isobe, Y., et al.: 2022, ApJ, 925, 111.
[3] Isobe, Y., et al.: 2021, ApJ, 918, 54.
[4] Kojima, T., et al.: 2020, ApJ, 898, 142.
[5] Kojima, T., et al.: 2021, 4ApJ, 913, 22.
[6] Izotov, Y. 1., et al.: 2018, MNRAS, 478, 4851.
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BEXH
[1] Uchiyama, H., et al.: 2022, 4pJ, 926, 76.
[2] Overzier, R. A., et al.: 2006, ApJ, 637, 58.
[3] Venemans, B. P., et al.: 2007, A&4, 461, 823.
[4] Kikuta, S., et al.: 2017, ApJ, 841, 128.
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BEXH
[1] Marois, C., et al.: 2008, Science, 322, 1348.
[2] Gaidos, E., et al.: 2022, MNRAS, 512, 583.
[3] D’Angelo, G., Lissauer, J. J.: 2018, in Deeg H. J., Belmonte J. A.,
eds, Handbook of Exoplanets. Springer, Cham, p. 140.
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e R A B L 2 2 1,190 0 1,190
=i 54 367,890 109,200 477,090

TR0 PR %, Wity | 202FERO

Rt gsER (TH)

MRS (R ERRRE)

2017~2021  FEJPEIRONARY MR IS KA CH 2 p e T 25RO TTHE K HE  EF 36,660
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2021~2022 G RERREINC L 2 7 4 T & v MEOEEEOEH Bl BN 1,820
2021~2022 TN EEFETELREERETERDOS A ) I X HH = 2,600

FMEEHEEAE (A)

2020~2024 B O B DEEEREKA A=V U TSI L DT -~ v —HER E1 43,810
2020~2024  SGIEOBEZZENC BT HEH - 290 - G BREE L - ERRERER BB A A=Yy Bl ) 34,060
HEBHE (S)

2018~2022  RERKMGEESHIC LA HERGE - HEERRICBT AEAT ANV —ZBOBNIE% BB 17THE 25,740
2020~2024  FIRFHTTHES ALK ORI Y] ALK fEE— 17,420
2021~2025 &KL IO RYMR O TR Al < RIS BT 5 T RE K FHH EF 16,120
2021~2025 Mapping Habitable Planetary Environments with Exoplanet Imaging Guyon Olivier 72,930
HEBHE (A

2017~2021 EABEEIIWEIRIE - fAHF Y ) 7L — 2 ORI HH AT 5,460
2018~2022 7 XV /THz ZHEAABIINIC X % LIRGs 26D BIEML - AGN & @B N AW HILE—HP 1,430
2019~2021  Mapping Stellar Systems Birth and Death with NIR Polarized Imaging at AU scales. T B 7,020
2020~2024  ITARHMBRIES R IEN 5OGEBIINC X B B ISR BTG B o 5K AR BAACHD 10,010
2020~2023  TIXAREEGFTBILHE FEL N AT HSCET — ¥ BT L A RFHEBHNEMRCEZORE Bk 2 13,520
2020~2024 3£ A PFS DRI 6HEEAE CTYI 1) Bl < = H TR EEHE & SRR 78 O a8 KW IEC 5,850
2020~2022  EIECMOS 1 A 12 & B LB RARIRIGHE A O 31 B HiE R 18,720
2021~2023  Innovative Quantum Noise reduction strategies for GW detectors Leonardi Matteo 19,500
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2021~2024 BB WEERZEOEILKIBARAIZ L 20 EITCTE G & AU R oM FK b 7,670
E8BHE (B)

2018~2021 TESHI~A7ufn) A—%wfnizKkaE7 7 o4 viEk Wi FIA 2,860
2018~2022 A &R OB 2 i & L7z r TR OkEE - AL A& FhE 3,250
2019~2021  &7-WEEEWEE 7V IZB 1T 5 Missing Satellite B E OFEETHIMEE M B 5,720
2019~2021  KMAOEFR VLB CTHL 2T AEKRT I v 7 h— VY oy NOBIGHSE & F5k 1,820
2019~2022  [ELSm BT RRFLELNIC X 2 Rtk - BEiR s v 7)) v 7 OWILEEmsE K Ak 520
2019~2021 HRERT LBRERBEZRE L2 EB006Y AT A Bl Rl 3,250
2019~2022 MRS I FH OB FRRIC L B BEHEIRAE 2 Hvn o~ A 7 RS EIEG O /Mg 5230 3,640
2020~2022 HCAGHEE HWBRER Yy b & EREER A ORSE Mo EIE 5,590
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2021~2023  EI - THEOLROGE =% — & VLBIRG A MABLE-Y = v N OmGHEERE A% = 7,410
2021~2023 R O3KICHTE S Tl B R R SUINE Ok Al & 5,070
2021~2023  EERKDILEDY 206 KGRV IR O RBRE AL -0 OFENTE Al R 4,420
2021~2025 A=)V b DOE:NERFEHTH S KBERO S W T PEE B 9,490
WM REEME (BMN)

2019~2021 /N— A MEDPA XY MEHO 720 O E I w R O 285 M S BR BE 1,560
2019~2021  2KICH A « ¥ A b IAEALEIE > O 2T 5 R - KEERETEK =i 1,560
2019~2021 MRERIFEHESIE S EO Yy ZN Y TREHAN ORI CFHimrIEELD#E % Luo Yudong 800
2020~2022  /NRAKO BT 2 AR < KGR & B REOE VT sl Bk 1,690
2020~2021 {RAE— N2 X B EENH RO 2 RS JNH B 1,040
2021~2023 LU REIE HUERTE CIES . KB - HAEORSIEEIE O — 19 HE Th  #or 1,690
2021~2023  BHPEETY ¥ 7 OFHFEEHEN2 lem SN T — & AT~ OIS Egliflib N 1,690
2021~2023  EHFERIGEE R G2 RINEET A =0 ADRER LTI < 1,690
SR REEME SLEAN)

2020~2022 HHFELLOENE L L) EEELTIRCHRNT A 2 LI L AATHZFEHOBRE MAE HF— 1,100
2020~2022  KREMEIEE )25 $E KAGRA O 72O OIFEFEE 22RO BSS, A J 0Kk Leonardi Matteo 800
MRBEREARRER

2018~2022 [ ILRARYBRELHIT RIA G HHZAR T — 4 7T — 47 R 700
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2. FIMAMEESHRE (EE)

. AR GRAZ - M)
izl et B PR A

AR (0 27 23,100 6,930 30,030

1 Fhise 23 17,800 5,340 23,140
P (BIh) 1 1,900 570 2,470
WF7EiEE) A 7 — b % 2 2,200 660 2,860

] % A [R] WF e s i 3 8,300 2,490 10,790

At 56 53,300 15,990 69,290

RS R4, TE I e
HEEHE (C)
2019~2021  HEKHFARLHEITTOICTHINI L 2 HEIZBIT 2BIRFHOEA L 20MEOMmL & FHEZ 910
2019~2021  Crystalline mirrors with minimal thermo-optic noise for space-time metrology Raffaele Flaminio 780
2019~2023  JFRIAERERFERD & KEGR © 5T OfbFati b LG N 780
2019~2021  SRIECRIEIZ B3 9 A Ry O 25 5- O i & BLINAY nT AL M E3E 1,170
2019~2021  Goldreich-Kylafis §1 512 & % 2 M3 O H1 %2 B ER 910
2019~2021  EEIEMIEICH O 72O OMBIRE R I & - 7o HBIEUR IR 7 X 7 OB% KA Bk 1,430
2019~2021  KE=EFMHEOMCEE ORI E R O Z B L7z, B -OCERBEROBIIINMEE 2 ILZFE—A 1,170
2019~2022  BYAYIEE R IIREASERED 5 2 B B E O ERE 12 B 1T D i 0% H] Tl —H 1,170
2019~2022  HIEOBEIEWIHO A T = 7 5 ik O i ® 1,040
2019~2021  FEAMMEIC T < KB LI O KRS - fainid oER HEYF R 910
2019~2021  ERKANIEORSLE A ¥ —/N— 2 R OkE i Fh PG R — RR 780
2019~2021 RJEESERVLBIO 7 T A b EiEaAER I W 130
2019~2022  EAECOLERENC X A 2 - ERETE RO fEH =% N 650
2020~2022 BHETESKICLEZ=a— ) IEEIB L OVEERE ORI Y #E 1,300
2020~2023  #H L \WEETHEHEER A BGEZIGH L 72 3R sk o BHIT 7E B R 1,170
2020~2023  ERERE R & VRIS AEE A BRAE L 72K v - s o A S 1,170
2020~2022 T I3 MEBT—F @ HLY AT A2 LD ALMA 7 — ¥ EEREOMIL B #E 1,430
2020~2022  TILDLRETHBILRER B A T TS UL KGRI O B A5 vk A B 910
2020~2022  EAGEADGEADE - SOLEEEITIELIM - KBED A= L7 LR KBS BIR B2 1,300
2020~2022  FHEMO T — ¥ wBRE L 72 KEFIGE) & 2 O MERBREEA O EDOWE I R 1,690
2020~2022  TIVREEFI X AW S L OB TR T 5 0 FEONEESE L I REOS M EA M 1,430
2020~2024 I VEHTIVEBHIICL DT 4T A Y MEKRY T F oEREEO A B N 1,040
2021~2023  TEACEITHEES a2 > 87 MG MR O TR o0 4% ANEFEATN 1,560
2021~2024  ALMA =22/ 3 BB CE A BE K 77 v 7 A — VO - e E ORI S0 B 1,560
2021~2023  HUAHLE LR D RONBRTOBRKEEZVOBER SN, LOL I LLTE 0, B H— 1,300
2021~2023  TIVIL WSS TR — XA X B R Y — N — R MG O JEUH 72 72 910
2021~2023  BIMRAEEIC L 2 REFPEE OB VI s 1,430
EFHR
2019~2021  Validation of New Measurement Tools of Star Formation Rate in radio wavelength = PR 650
2019~2022 (REEEE ) OMERRIEE ORMELE A7 L I KE 910
2019~2022 R D% BAHBIBIRURNT & V2 72 47— 7 T A L ¥ — O iR il W 650
2019~2022  HEm & B 5085 KE =2 TEN FH £ 910
2019~2022 Pz & B CHMIIICHE 2 FIARE R RS> G RERKICELH - 2iE =i FE 650
2019~2021 T IVEaaEE TR S SIME 221 £ A P RSNT O TR fHE T 1,430
2019~2021 ZRTHETTRAETIFY I 2L —3 3 2 X AYRE 2 BH R owfg: wmA B 650
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2020~2023  ROJNEAHLOKE R T 2787 N REDBHEMIKRAETH 2 1 REVEDOHGE K sz 650
2020~2023 35 passive SARAE 2 O AT 2 FHE RV O R RE B B & 910
2020~2023 il B, Va2l —va vallAEbY e KEERERRBERICBT AMEFERICOBEH £ 2 910
2020~2022 TV~ EEGECHEEIT AT 3 ) PR oo R AR F— 1,300
2020~2022  Using ALMA to understand the origin of dust polarization in the Beta Pic debris disk Hull Charles 2,080
2020~2022  GRENEREAL D S O X SO BRI B A OB O NE K& 260
2020~2022  ZAHE W E BN CHGEE S 2 {G BRI OB b — T A OB R w B 910
2020~2023  Deep Learning for Planetary Rover Localization ‘Wu Benjamin 520
2020~2021 RMALCT DAY M VERMIE T EO RS HH —i 390
2021~2023  EAFMEF RIS T A T A O TR TR 1,560
2021~2022 ¥ A b OGHEEEICH ) G AR EO LA S E L HR @K 780
2021~2022  KREmSPIIZE A LT 2 EWK Y = v b OFKHEH I Rk 1,040
2021~2024  FAMRESEGGIC L B R 77— L v D% B A 390
2021~2023 KB FREELXT L ASERE 9~ 2 fE AR IE = % )L F — d s b8 o [/ 52 K La3% 2,600
2021~2023 F A MNBOSHEMEE T ¥ AL T L gL & BE W W 1,820
2020~2021  An Independent Test of the Hubble Constant Tension with Time-Delay Cosmography Wong Kenneth 1,170
HEBTR (F#h)

2020~2021 LT EMEFAM 2 TS L 728 L VS E S B T o B LE T 2,470
AREHZ 2 — b

2020~2021  BIRE) & V70872 2 D I S AR IE R O g B A 1,430
2020~2021  ELLHEVERIITICBI S EB L OEE ORI T 5 BA e i TEZ 1,430
EREEEAEMEES

2018~2021 HUERHUEEEEEGE A v b =2 THETERT7I v 72 A— NP =y MEEREE 0&F® AL 4,810
2019~2024 FZROWFHEAr — VOBEENT CIRALE KT T v 7 K — VOB HHE A A 3,120
2021~2024  HAKEFEKE 7 L7 XB e 7 v P EBRTE CHABEES - KPISEMEosiiE sy iz 2,860
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1. MERO*ERFIAF

X 5y BIHIZE O B FRIREL () | EEAZ(N) fif%
INT A BHIFT ENECAEoR 71 490 (94) SOFERS - 1220
INT A BEFTR L2 D W 37 152 (2) ok - 120
KB B R Ho_F (7E1) (7F1) (1)
AR B/ e [0oT) (#2) (712) (732)
B IS E B BT 45m$E (Regular Program) 16 120 (55) 495R - 172
JRIR VLB VERA 29 141 (110) 46153 - 19
e 5 o e\ FH | RLT—5tkry— 336 336 (23) SIFER - 1420
KYLyIal—yar7rayzsz b 330 330 (19) 631&R - 67
e 1 it 1 13 46 SR - 020
O T 2 81 PN
TS ey ALMA (Cycle 7) ?8 M?<nw)3w%% M#E
ASTE (73) (733) (73:3)
RISEHZRAEHEA DY =7 b 0 0 0
JL[a] A FEF 7 8 THERE - 07
/e 12 SR - 020
NAOJ ¥ ¥R A 0
% ( ) PUEAAERRBIAT R B T MEMOEBIIH AR Z & F %\,

RS L U g

¥ ALMA O Cycle 7OMIRIZ, Frll o a7 A )V ABEGEEDOILRIZ & 2 2585 - 72729 20194210 H 2> 52021459 7 &
oTWwWhb

(D) bR BN O FFAIE, BT — 57— A4 7OKRMIZ L 5 EFEFH. WEB LTOF— 5 AW 70, 5 - RO FH =
T,

(H2) [ODOT] A Ty ALy ¥ —OWIBIIR LT =5 L ¥ —DLWERBN S AT 2T L2720, [0 T & LTOHGE - HRlo
THrE T L,

(1£3) ASTE X8 a0 7 4 U Z e fE ik & BEE RS O BB X 0L 202148 R 1 F5E L C W 72 3t RFH B 2 ik L 72 37RE T
VB BRI D W TII BB SO IE] 2 BiET L T 5,

(1) HEE%DEEFIA
O NT A BB (FERFA)

T3 B LEi=S
S21A A
&4 Pl Wt7eate
1. Harikane, Yuichi Univ. of Tokyo Understanding Reionizing Source with Newly-Identified IRAC Excess Galaxy
2. Ichikawa, Kohei Tohoku Univ. Spectroscopic follow-up of extremely radio-loud and low-mass galaxies
3. Jiang, Jian Univ. of Tokyo The Progenitor of Type la Supernovae Enlightened by HSC Ultra-Deep Survey
4. Misawa, Toru Shinshu Univ. Transverse Proximity Effects around BAL Quasars 11
5. Kodama, Tadayuki =~ Tohoku Univ. Ruby-Rush: First discovery of ultra-massive jewels at z~5 in Gold-Rush mines
6. Maeda, Keiichi Kyoto Univ. Supernova Flash Spectroscopy with High Spectral Resolution
7. Niino, Yuu Univ. of Tokyo Subaru Follow-up of Fast Radio Bursts
8. Maeda, Keiichi Kyoto Univ. Late-Time Spectroscopy of Nearby Supernovae: From Seimei to Subaru
9. Currie, Thayne NAOJ Clarifying the Spectra of the Benchmark Exoplanets HR 8799 bede with SCExAO/
CHARIS
10. Kandori, Ryo ABC él;l“ll;(;)rough Census of Density Structure in a Magnetized Archetypal Filamentary
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11.

Moriya, Takashi

NAOJ

Exploring the long-timescale transient frontier with HSC - Season 5

12. Takami, Michihiro =~ ASIAA Understanding the Mechanism of Jet Launching in Active Young Stars (1)
13. Onoue, Masafusa MPIA Full Census of Supermassive Black Holes at 6<= z<="7
14. Inoue, Akio Waseda Univ. Imaging Ly alpha filaments around a DLA--SMG--LBG association at z=3.3
15. Tamura, Motohide Univ. of Tokyo Spectroscopy of young free-floating planets in Upper Scorpius
16. Matsuo, Taro Nagoya Univ. Characterization of plume activities and subsurface ocean on Europa
17. Nishiyama, Shogo gﬁl}l’:ﬁiiﬂw' of Spectroscopic Approach to General Relativistic Orbital Precession around SMBH
18. Kawahara, Hajime  Univ. of Tokyo Search for C/O tracers by the First High-Dispersion Coronagraphy
19. Silverman, John Univ. of Tokyo Spectroscopic identification of close dual quasars with Gemini
20. Ouchi, Masami NAOJ Extremely Metal-Poor Representatives Explored by the Subaru Survey for 3D
21. Inami, Hanae Hiroshima Univ. A Systematic Search of Ly alpha Emission in the Reionization Era
22. Kashino, Daichi ETH Zurich Structure of reionization: the origin for spatially variable IGM opacity
23. Umehata, Hideki RIKEN The nature of galaxies newly uncovered by ALMA in a giant Lyman-alpha blob
24. Kawashima, Yui SRON Chemical & Kinematic Characterization of Benchmark Brown Dwarfs with IRD
25. Carlsten, Scott Princeton Univ. Mapping Dwarf Satellite Systems in the Local Volume with HSC
26. Matsuno, Tadafumi ~ Univ. of Groningen =~ LMS-1: a low-mass galaxy or a sibling of the nearby stellar stream?
27. K.rlshnamurthy, Tokyo Institute of Photoevaporation in sub-Neptune TESS Planet TOI-1235 b
Vigneshwaran Technology
28. Matsuda, Yuichi NAOJ Mapping of ionizing radiation on the cosmic web with Lya emission and shadow
29. Tadaki, Kenichi NAOJ SWIMS wide-area imaging survey with medium K-band filters
30. Wong, Kenneth Univ. of Tokyo Spectroscopy of Lensed Quasars for Time-Delay Cosmography
31. Hirano, Teruyuki izgggollzsgt;mte of Transit Spectroscopy for the Youngest Hot Jupiter
32. Hayashi, Kohei Tohoku Univ. Deep and wide imaging of the Milky Way ultra-diffuse galaxy Antlia 2
33. Suzuki, Nao Univ. of Tokyo Probing Dark Energy with z>1 SNe la from SSP Transient Survey: Season-II
34. Lozi, Julien NAOJ High-contrast H alpha exploration for protoplanets
S21B £
& P I et
1. Harikane, Yuichi Univ. of Tokyo Spectroscopic Confirmation of LOFAR-selected Radio Sources at z> 6.0
2. Jiang, Jian Univ. of Tokyo Unveiling the Progenitor of Type la Supernova with the HSC Legacy Survey
3. Uyama, Taichi Caltech Investigating a potential analogue to the PDS 70 system with SCEXAO
4. Currie, Thayne NAOJ Assessing Planet Formation Around AB Aurigae
5. Currie, Thayne NAOJ Confirmation of a New, Benchmark Directly-Imaged Exoplanet with SCExAO-
CHARIS
6. Maeda, Keiichi Kyoto Univ. Supernova Flash Spectroscopy with High Spectral Resolution
7. Nakajima, Kimihiko NAOJ Exploring the Formation of Massive Stars in Early Galaxies
8. Takami, Michihiro =~ ASIAA Understanding the Mechanism of Jet Launching in Active Young Stars (I1I)
9. Masuda, Kento Osaka Univ. REACH Spectroscopy of Twin Binaries from Gaia
10. Kawakita, Hideyo Kyoto Sangyo Univ. Comet 67P providing "ground truth" for NIR spectroscopic survey of comets
11. Harikane, Yuichi Univ. of Tokyo Understanding Reionizing Source with Newly-Identified IRAC Excess Galaxy
12. Matsuno, Tadafumi  Univ. of Groningen = Chemical characterization of the nearby prominent kinematic substructure
13. Kashikawa, Nobunari Univ. of Tokyo Fossil records in void galaxies at z~4 searched by deep-learning
14. Tsumura, Kohji Tokyo City Univ. Phosphorus around the supernova remnants as a key to the origin of life
15. Inami, Hanae Hiroshima Univ. A Systematic Search of Lyalpha Emission in the Reionization Era
16. Moriya, Takashi NAOJ Exploring the long-timescale transient frontier with HSC at SXDS
17. Umehata, Hideki RIKEN A quest for the cosmic web at the z=2.3 HS1700 proto-cluster
18. Terai, Tsuyoshi NAOJ Photometric Diagnosis of H 20 Ice Abundance on Trans-Neptunian Objects
19. Ishimoto, Rikako Univ. of Tokyo What causes the patchy reionization? 11
20. Hashimoto, Jun ABC Sub-structures in protoplanetary disks around younger intermediate mass stars
21. Koyama, Yusei NAOJ Dust-enshrouded activity in a Planck-selected starbursting cluster at z=2.2
22. Mitchell, Jake Univ. of Durham The near-IR accretion disc spectrum in reverberation-mapped AGN
23. Chiba, Masashi Tohoku Univ. The ZERO survey - Search for zero-metal stars in the Galaxy with HSC/NB395
24. Yamashita, Takuji NAOJ The nature of High-z Radio Galaxies and their AGN feedback effect
25. Fujimoto, Seiji Univ. of Copenhagen Beasts in the Bubbles: Remarkably UV-luminous Galaxies at z=9-10
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Nugroho,

26. . ABC Characterising the atmosphere of the extremely hot-Jupiter WASP-33b
Stevanus Kristianto

27. Lin, YenTing ASIAA Fireworks in a distant cluster: witnessing a short-lived starburst event?

28. Hirano, Teruyuki ABC Tokyo-California Doppler Measurement Campaign for Young Planets

29. Narita, Norio Univ. of Tokyo Subaru IRD TESS Intensive Follow-up Project II (Continuation)

30. Mitsuhashi, Ikki Univ. of Tokyo SWIMS survey of well-evolved massive galaxies in a z~5 SMG protocluster
31. Kokubo, Mitsuru Princeton Univ. Spectroscopy of variability-selected IMBH AGNs in COSMOS and SXDS

fia Lykawk: i
32. FS’Ztr;k ykawka, Kindai Univ. An Ultra-Deep Search for Moons of Neptune
33. Suzuki, Nao Univ. of Tokyo Deep HSC z-band imaging of the Euclid/JWST Deep Field - NEP/CDF-S
34. Skaf, Nour NAOJ Investigating planet formation in two benchmark transitional disks
35. Akamatsu, Hiroki SRON Weak lensing study of the largest span multiple relic cluster known

. A kui .

36. Sakamoto, Takanori Uz?]jma Galkuin Revealing the Nature of Short GRBs
37. Sameshima, Hiroaki Univ. of Tokyo Abundance Diagnostics of Broad-Line Region in Quasars at z~ 5

@ N7 BAFRBEILSE GEEFA)

21AHH
& Pt I et
1# Il BEKHED HAAR=AH = % Global mapping of the degree of space weathering on (99942) Apophis
2. 41 T E UK KGR DA —/3—7 L 7 QYRR O R 11: EE W HBR R OsE AT E O 1]
3.4 R A FHRRE MBIEYZCMiD 7 L7 Ol - 0 G~ HEHBEEE TV L0720 ? ~
v . . RTG53 6 CHE D HSC C RO A o 72 R [ iR o 3G B SR A% 2SR [ HE b 12
A B B SR ?*f;‘ngtiﬁ 8% HSC TR 2% o 74 Hl i O [ B SR A% A4 HHEAL 12 SR
soH W R T IN— R 3-Dimensional Anatomy of the Quintessential Planetary Nebula, the Ring Nebula
' /AR (M57, NGC6720)
6. B i iE RALKRS A new population of extreme starburst galaxies at intermediate redshifts
7.0 RO 2 R CH Time-resolved spectroscopy of stellar superflares I1I: Active young K-type dwarf LQ Hya

’ " g KOOLS Integral-Field Spectroscopy for Extremely Metal-poor Galaxies at z ~ 0.03

A% joa =N 2
8. B W E W AR Identified by the Deep HSC Imaging. 111
9. & E A BERY SR X MREAEE MAXI DL L7 XERE DT 7 P N—Z FOGHE=S

10. i H & — TR Follow-up Observations of Supernovae and Explosive Transients
1. % H & i TR WL CBENC X D WZ Sge BUZS0T 2 0 PR 1 43 Ai OO P R
12. ) R HE S RUERRE BHET 7 PN—= 2 P THL IS AT P IVORHAELO B
1310 2 AR IceCube =2 — NV /JPISEAIRED 7 + 0 — 7 v 7550680
4. H 0O f& K SRR SUTRN - BT O W E R ORDEE % 2 H o Cou B LB
15. )l = K & EhEEE Optical spectroscopy insights into the X-ray emission from tidal disruption events
6. % R Bk Spectroscopic follow—up for Rapid Transients Discovered by Tomo-e Gozen High-
Cadence Transient Survey
21BH#A
&#H Pl fiff7EaRiE
L& o M a RHURT Searching for short variability of merger products of white dwarfs
2. B 0 M E deilEEE KRS DESTINY+ 3 v ¥ =~ Hif/ha%E Phaethon O G
3.6 R OME A SRR A G GBS X 2 B A2 AR o0 A P AR A D PR
. . . A G536 TR A HSC C LD % o 72§30 J /b o 1 Bh SR 0 A% A3 §mT FEA L 12
A BT M S ;{*E;‘?%iﬁnﬁg o7 o 72 AT [ T B SR AL A AT T E AL L2 R
50 K W KT KOOLS-IFU T4, B\ [OI1]88 m/[CII]158 pum JE L L % #0485 o P H
6. & B R F SRR REEER S 27 LY — 05t = & — Bl bR 5 L e &

L - . f EELJEI X*/O*‘ ‘f:;E’ < A . E’fgﬂf } ;t% i h"\
15 H R E R ggfgﬁﬂiw S— 7 L7 ORBRF OB IL BB E Ko
g W W OB TN R 3-Dimensional Anatomy of the Quintessential Planetary Nebula, the Ring Nebula

' /AR (M57, NGC6720)
o W B W @ E RS Time-resolved spectroscopy of stellar superflares IV: active young K-dwarfs V833

Tau and V834 Tau

VI gt



Where are cosmic soccerballs formed?: Prying into the C60 distribution in the PN

10. X % K I XS 1C418 with Seimei
1. & # oA FERY ER X MEHEE MAXI PRI L 72 X#EE DT 7 b N— 2 b DG IE=S
T I T T;i?gS%i%%@lﬁlH%ﬁiEUﬁ“ﬂ%%M:?”é?v‘ﬂ’(/JvJ\%?E'zC:ﬂTéTﬁ?ﬁ}ﬂft’} 7
v ¥ aEH
13. H 1T & K SRR R SRR - BRI O TR OBOEE R & 1 o 72285 KA 53 G
4 W dOH R Bk st Spectroscopic Follow-up for Rapid Transients Discovered by Tomo-e Gozen High-
Cadence Transient Survey
. e ERXBEHREEMAXI TR ENS, RS CVnBE TOERA—/S=T LT
I B WK RRERRE 100 Hadi e
16. #r i & HHRS Fast Radio Burst TJ BLIERE G K AEH 0 JB BRI
17. )l 2= K EhSa= Optical Spectra of eROSITA-selected TDE Candidates in German Sky
18. ) & HE A SRR BWET 7 PN=Z P THALND AT MVORRZES) - BEREL OB
19. 5 H & — TR Follow-up Observations of Supernovae and Explosive Stellar Transients
20. 1 Hr B 2 UK IceCube =2 — bV / MIGKRAEDOEE L7 + 0 —7 v THH
21, % H M A UK ML BN X 2 WZ Sge RIS B 55 O PIHEHE E 704 O i Ik

® FALFHEERBAFR GtRAFA)

45m #% Regular Program

& Fir I fiffFeaRe

| Hiroshi IMAI Kagoshima Univ. FLASHING (F 1ne§t Legacy Acquisitions of SiO- and H,O-maser Ignitions by the
Nobeyama Generation)

2 Yoshito SHIMAJIRI NAOJ Core And Filament Formation/Evolution In Natal Environments with Nobeyama 45m
telescope

. ALMA Santiago /

3. Peter Scicluna ESO Santiago The Nearby Evolved Stars Survey

4. Paola Andreani ESO Cold molecular gas in the Circumgalactic medium in the massive cluster MACS1931-26

5. Yuri Kojima Keio Univ. Nature of G1.6-0.025H - an Infalling Cloud with Point-like Massive Objects?

6. Hsi-Wei Yen ASIAA NRO 45-m survey of magnetic and turbulent energy in clumps and dense cores in
Perseus

7. Yoshimasa Watanabe Shibaura Institute of Deuterium Fractionation in W51 Region at a Scale of GMC

Technology
8. Fumitaka Nakamura NAOJ Revealing the Kinematic Properties of Fibers in the TMC-1 filament
9. Issei Yamamura ISAS/JAXA Si0 and H,O masers from R Scuti: evolution of a peculior RV Tauri type star over 17 years

10. Yuki Yoshimura Univ. of Tokyo Millimeter radio recombination lines in Orion A
11. Atsushi Nishimura ~ Univ. of Tokyo Detailed CO mapping of nearby evolved planetary nebulae
. . . . . HINOTORI (Hybrid Installation Project in Nobeyama, Triple-band Oriented) 3/¥ >
12. Hiroshi Imai Kagoshima Univ. - N . AN R A _ s
& I [ IR & A0 L 737011145 m B E L S o A 7 2 DR
13. Yoichi Tamura Nagoya Univ. Millimetric Adaptive Optics: Development of a Wave-front Sensor
. Kwansei Gakuin MKID % F\272100-GHz 7 10955 F- I 71 A 712 & 2 SR K BEI & $iT o
14. Naomasa Nakai . . o
Univ. BT 7E
. . . . Commissioning of a New Off-point-less Observing Method for Radio Spectroscopy
15. Akio T h N Univ. . . .
10 faniguchn agoya Lniv with a Frequency- Modulation Local Oscillator onto the FOREST
16. Chau-Ching Chiong ASIAA Ultra Wide Bandwidth 7mm Receiver (30-50 GHz) for 45m Telescope

@ KRVLBIgEF (FRFA)

VERA
&E Fir I et
Shanghai
1. Xiaolong Yang Astronomical Catching the newborn jet associated with the striking Gamma-ray flare in 3C 111
Observatory
o Kogakuin Univ./ .. . . . .
2. Motoki Kino Exploring inhomogeneous circumnuclear region via FFA counter lobe in 3C84

NAOJ

3. Satoko Sawada-Satoh Yamaguchi Univ.

Multiphase gas torus in a nearby radio galaxy NGC4261

VI fige:dst
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4. Marcello Giroletti

INAF-IRA

Structural evolution in two compact radio sources

5. Alastair Edge Durham University A detailed view of the most variable radio sources in Brightest Cluster Galaxies
6. Hiroshi Imai Kagoshima Univ. EAVN Synthesis of Stellar Maser Animations (ESTEMA)
.. Validate Gaia Stellar Reference Frame via VLBI Astrometry of Radio Stars: Pilot
7. Shuangjing Xu KASI Observation of FG Cam
8. Shuangjing Xu KASI Geodetic VLBI at K/Q band using KaVA
9. Kunwoo Lee Seoul National Univ. Investigating the innermost radial jet kinematics and transverse oscillation of M87 jet
10. Fumie Tazaki NAOJ Monitoring Observations of the Centaurus A Jet with EAVN+Tidbinbilla
L S Investigation of the flux variation mechanism of 6.7 GHz methanol maser sources: I1:
11. Yoshinori Yonekura Ibaraki Univ. G 34.39 and G 35.79
. Univ. of Tokyo/ Resolving the Innermost Jet of the Nearest gamma-ray NLS1 Galaxy 1H0323+342
12. Micko Takamura 5 with EATING VLBI
13. Kazuhiro Hada NAOJ Pilot.E.AVN observations of changing-look AGN: Witnessing the accretion state
transition of SMBH?
. Millimeter-VLBI Imaging of the Gravitationally-lensed Active gamma-ray Blazar
14. Kazuhiro Hada NAOJ B0218+357: The 2021g ca%npaign g : g
15. Jeong-Sook Kim KASI Revealing Cyg X-3 being neutron star or black hole binary by KaVA astrometry
16. Yuzhu Cui SOKENDAI/NAOJ EAVN monitoring observations of M87 at Q band in 2021B
17. Nobuyuki SAKAI KASI Mapping the Far Side of the Milky Way with EAVN astrometry
18. Hiroshi IMAI Kagoshima Univ. EAVN Synthesis of Stellar Maser Animations (ESTEMA)
19. Cristina NANCI INAF Are blazars associated with high energy neutrinos? Two new cases of study
Shanghai
20. Zhen YAN Astronomical Astrometry of PSR J0248+6021 at 6.7 GHz with the East Asian VLBI Network
Observatory
)1 Koichiro NARIT Unveiling Circumstellar Structure of High-mass YSOs with KaVA-LP II1.: 3-D
SUGIYAMA Structures and Dynamics of 6.7 GHz CH3OH Masers with Phase-referencing
Shanghai
22. Yuan CHENG Astronomical High Synchrotron Peaked Blazars under the VLBI Microscope
Observatory
23. Takehiro Yamaguchi Umiv. High Frequency Observation of High Redshift AGNs, J1430+4204 and J1510+5702
FURUKAWA ’
24. Miki TSUJIMOTO  Yamaguchi Umiv. First Absorption Imaging of NGC 3079 with 6.7 GHz Methanol Line
25. Kunwoo YI Seoul National Univ. Investigating the innermost radial jet kinematics and transverse oscillation of M87 jet
26. Fumie TAZAKI NAOJ Monitoring Observations of the Centaurus A Jet with EAVN+Tidbinbilla
. Searching for long-term activity related to G2/S0-2 encounter and core shift of SgrA*
27. Xiaopeng CHENG  KASI in EHT 2022
28. Yuzhu CUI SOKENDAI/NAOJ EAVN-EHT Campaign observations of M87 in 2022A
9. Mieko TAKAMURA Univ. of Tokyo/ Resolving the Innermost Jet of the Nearest Gamma-ray NLS1 galaxy 1H0323+342

NAOJ

with EATING VLBI
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® 7~ 7aO> 7 b (FHEFAAH)
ALMA
Cycle 7 (2019.10-2021.9)

R&#H

1. Aaron Barth

7R

Precision measurement of the black hole mass in the radio galaxy NGC 315

2. Adele Plunkett A second epoch of Serpens South's most spectacular outflow
3 Aida Ahmadi Characte.rizing intermediate- to high-mass disk candidates with multi-wavelength millimeter and mid-IR
observations
4. Akio Inoue Constraining the nitrogen abundance in a bright z=7 galaxy
5. Alberto Bolatto ACA Mapping of the Star-Forming Northern Tip of the Large Magellanic Cloud Molecular Ridge
6. Alexandra Tetarenko Constraining Jet Formation and Evolution with X-ray Binaries
7. Alice Booth Astrochemical confirmation of a circumplanetary disk
8. Allison Man Sub-percent constraint on the molecular gas mass fraction of a massive, quenched galaxy at z=2
9. Allison Man Dense molecular gas as a test for star formation laws at z=2-3
10. Allison Noble Feeding the Beasts: Investigating the Merger-Induced Growth of Star-forming BCGs from 0.7 <z < 1.7
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. Allison Towner

Measuring the Demographics of Typical Nascent Massive Protoclusters

12. ﬁg:;f;na Alonso- Resolving the molecular tori and nuclear outflows in the most luminous Seyferts in the local Universe
13. Alvaro Hacar Environmental variations of the filament widths
14. Alvaro Hacar Do spiral-arm clouds fragment dynamically or gravitationally?
15. Amelia Bayo Probing the processes of early planet formation in the disk around a young, isolated, planetary-mass object
16. Anaelle Maury Initial énvironmental magnetic field and turbulent properties: does it matter to shape the outcome of star
formation ?
17. Andrea Isella Imaging the HD163296 disk at 1 au resolution
1S Andreas Faisst Unra\./eling the complex ISM of z=4.5 galaxies: With the largest sample of [NII]205+[CII]158 detected
galaxies
Andres Ernesto o . L .
19. Guzman In transition: search for the accretion disk inside the hypercompact HII region G345.49+1.47
20. Andrew Lipnicky Why is there a 400 K cloud of C3H+ in M17SW?
21. Anna Faye McLeod Resolving the first extragalactic low-metallicity high-mass protostellar disk system with ALMA
The Death Throes of Massive Stars: Early Millimeter Observations of Energetic Explosions in a Dense
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INRFEAT, REAHIHEHE VLBI group: 2021, #5#%/ H 3732 m Bl 2

O BEGIRI2021B, H AR UFSITES .

KRHERS, # sl — B b, g2 K, &I Z: 2021, "—7 b —
VEFEEHVEEI NI AMNIMNO OO S — 7k — Vi
BT OIS, O ARRCFESKEFS

KRR, A Bsl, ANibiE A, B 2022, AR IZ BT 5 R4
BRERED- OO T — 7 R— VMO, HARRLFES
T,

Kill #0, 83 8, )14, ILBERIE, BaI &, RVGFIFL, /NI
Wk, MRMBE—, BETRTF, SBH—, 51l iF, BRI, K
e 2021, B 145 m s 7Y — A3 IR 2 EE O B3
VI RIS AR I 0 B 25 0 3% AT & BEAM, 0 AR A KT
Fex.

Kl #0, 3 8, IR %, e B ILBREE, Bl &, KFEH)
A, ANNTES, SR —, B2 TRT, S88—, sl iZ, e
32, W W 2022, Ba1145 m$iE#T72-116 GHz 47 Hi7E —
NZEWROGE Y A 7 A EIEHE, #2208 ) HY 73
BRI —rvavy 7.

HHI%E, 3, FEEFL, XKITFEX, SEES, F8 Bl 2021,
TMT % i o 723 O KB AR, H AR R B2 43202 14 #EE
RN

HHEF: 2021, 71X 52L2030F DT 1L5, HHRKHEY VKDY
22021 [EBKEGFIHE OMbLY TE2EZLL] .

FIHMAED: 2021, 21 cm FFE H ED/XT — AT MV O T D HE

202 | X1V it

B BomBlIlYTHm T — 2 > a v 7.

TIRMHAER: 2021, SKA & EATHIC X A EEEE BN, 545200447
Bl Ry AHEE - 2E - EEEEITES .

PR, the KAGRA collaboration: 2021, KAGRA I3 v ¥ 3 =
T BT B HEEIRERER, H A B 2202 1R R .

FEIE U the KAGRA collaboration: 2022, T /7% %% 55 KAGRA :
O4BINZ )T 727 — & E¥Mli S A 7 2 OBA3E, HARMHF577
R N

Zapart, C., BIGHE, KAHE, KKIFEZ, )G &, M2BE, &
HZEE, F5 &, M FEF: 2022, FITSWEBQLSE & 2O JEH (C/
C++, FORTRAN, Rust, Julia, Python%5) |, H R K UHRFERES.
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