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Probing small scale cosmology with high-resolution radio observation
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We developed a new algorithm for constructing a gravitational lens model
from an image of a lensed quasar. Compared to the previous algorithms, our algorithm is much
suitable for reconstructing a complex gravitational potential and a source with a complex surface
brightness distribution. We applied our new algorithm to the image of a lensed quasar that we
observed with the ALMA telescope. Then we found that the measured amplitude of fluctuations of
matter density is too large if only subhaloes in the lensing galaxy are taken into account. We also

developed a new tool for detecting gravitational lenses. We discovered many candidates of
gravitational lenses in the HSC galaxy catalogue.



B X C—19. F—19—1, Z—19 (@)
1. MR S WD &

WA, A= VR — 7~ 52— |2 SEIE S TV A D3k 2 7 BRI L0 3
FfEn %, UL, 10kpe BLFD/NAS— )L CIEE R LB AN — L7220
LONDORBENRMEN TS, ZTD1-2EL TIHTH AR OB/ NGRS |
(Klypin et al. 19992351 H5, SR ANa—HNICBWTTFE SN TWA YT
12— OB SN TOD IR/ NI O L EEIICZ W, BV RIETH
%o ZOAR—EDJFRREL T A)IEE 72 UA U8 BIR)NY — T~ 5 —D
HHEICEDWE O T —ar XAV ARENEZLND
D, ZDOJFKNIEIREL THODr > TR,

4 EgEL ST — Y —— R E L RRTL U A OA BIIHGHR T S &
BIOMT T I AT EDRW 7Ty 7 A B |(Mao & Schneider 1998,
Chiba 2002)B3UIXUIZ LIS, fERL R o —HF DY 7 xa—|2L5
EHNEENZOERFRN THHES 2 DN TE, bL, T ThiIUTBHIE
CNDIE/INRI DN D72 W RIRIE A) T D ATREMEA I,

UL, Fox kb 4 EHREHL L AOHEEGRAFZERIZLY, SRR ZEMIcH S
AR N —FD/NAT— VIR AR IE I L > TH 7Ty 7 AL BE | 534
CAZENSD > TET=(Inoue & Takahashi 2012, Inoue 2016) (X 1), EEE. &
WIR TR 2SO IERIEE (7T 97 A | 235815 A3 E MEm 23, B
T =R DN DD TSN 25T, DD, T2 INIZERAT M 22/ 1 2. MGO414+0534 0> ALMA i35
BRARR A= DAY — LI CDB TR B, STRD o i ARAATZEs
T T —HHBM O DJRK TR E S TN oL TH, BT M O S
2L 7Ty AR | 3 TEHT20, B), OB —EDJFIK THS Al REMEN B S,

— 5T, Tk 32015 FEITE TR ALMA 2 AW CEUAIL /-8 Lo X7 = —H—MG0414+0534
DITFEIT, BEWE/ MRS 2 DNDRIKE 7 V=7 V)& LIZ(K 2) (Inoue et al. 2016), ZOK
RIZ AT/ AR BN TIEE LB AMEL , 7 WIS TR T2 01348 TR EE T2,
FxlIA TV Y DIMG0414+0534 ITHAOLNAD 7Ty 7 A EE, |7217 Tl | Ko< TH 7L
g AL, A2 OFELOHREL RIS CE D2 AR U2, ZORMKIFL o XER A~ o — N TIE7R<
FRITHZE I D FTHEME L DD,

2. WFgED A HY
WFEo B XL T @Y Th A,
1) 4 BHREHL L AOBRBRIZITO, (7T 7 ARG | RN OY 7 ~a—72 17 Tl &%
DD, BRI B OREE LD BB B 2 o IR BN DN EI DD 6O D,

2) 4 BBENOHL L AOBRFRE W T — VN =7~ —LNDY =~ F—hifa G ieET L
~OHIBRZTT),

3) X —r<H—TT VZHIRESITONDLH7: 4 BB E L AL ELHE T,

4) YED ST IIROL o G A N TE NI 2 — )L D7/~ — oM 7 R O &7 8 D &
S B BN T DR LN A T TA L B REE T 5,



3. W7D I7ik

D) FERST-IIROL o R 2 N TE NI 27— )L DB 7~ — ot 7 [ O s 72 & Ol &
S A DINT T DR LN A T T A B RSB,

2) 7L~ SmEeEA AT 4 B E LR MG0414+0534 O &R EEBIAIZ EITL, TA Y 2k
ALY T DT INRPINIID | L RSO E)RT o M RLZ DY ROV TR NG,
WHIGDRT = 2T AL P T RT = 2T W E R DD,

3) FARAERC L T OBEE L DT — T, MG0414+0534 D JE D DU 354 B ks FE T
kDB,

4) RFMMENFEE2E0RGY —/~F—FT WKL NIRL 2L —2ar 2 FTL, BoE
A — e DY 7 =B [0 D/ MEE I LD )L A RAE W BN T2,

B) X — e BT IR ST BG4 TR LY Ra T T ST H 02 % AV TE<
D 4 EGEL L AEHREERT S,

4. WFFERR R

1) 4 EBREH A7 =Y —DBREBENOEIV L RET NVERET DI LN TIEEEEL,
FEv I Ral—val BB OERNOL VTN = AR IV EREE T HI LRI LT, -,
WHEET7 =TT —FOERGDOETETILCIY., BT MOEREERLIITEN 351
MR BNV ART 2w VR LB TEAZENH LT, ZOFIEE, SEIROEE 544
DT W TNWVIN—RREETT 10T F BT A E L TRl TERWIGAIZB W TH, RO 4y
iz fs I LS TE ALV ENT-EE 22 TWD, £, 0L FigzERAbELILC
L BURIRA B 2B % DABRAG A R TEAT-0 , KN L BRIV R THLEE Z BN
Do

2) 7L~ SmEEE VT 4 IR E )L X MG0414+0534 O & — R b iR 34 -1 LD KRR
DEFAGERIZ 2017 FEFKICEITUIZ, BSONZERICH LT DoFEEZEAL, EHRT
b DT TR I EVY) 3 OOMEL RIS T DL LYV T T — 2T ML T AT
Sreshni-iso 3 AR O T =) 2B 257, IR R AT 512, Lo X
FINOH 7 e —721F el | SR T RO/ IMEEN LD % 555 2 D BENGHHZENVAIA LT,

3) FEFRIMRTEONIL RO T T 7 AR VLBl (\ZXD @G BRI DY —I2 X0,
MG0414+0534 D JED OISR Z E kS E TRDT-, FOREE X AN LGB/ ML E 2
NHAT V=7 RY BB N A — L DN —INFAE T D A REME DS E 2 BB L=,

4) RFEMWEFEE2E0RRGY —/~F—FT WKL NIRS 2L —2 a2 FTL, HERR
BE DT = AT ML SAERNT R D T2, HBRIT R O/IMEEIC LD E AL A R4 EfL
AT 27Ty 7 AL E) DD | BFF L DFFMOT— VN F — < 2 — T T DR
~DOHRE R DT,

5) BAIr=a—F )Ry NI — 2% W= E SV R RARORHY — L A48 | Subaru 935S
THEHISNTZ HSC ST h 2 a7\l 452812k~ CL S A — )L O E L o Xt K ik
SR LT, T2, MO FEEHAWT, ALV A7 —H—% 3 RIK, SRTHEA— /LD
NV RAGAF R Z S HR A LT,



6) 2)DBLAIT —HNBE L RET VA W TL U R AT TR SR O Fh 58 % F A
LT, TORER, A THID TEBRFEZ LR OB WER V= M X THLIESSLNT
WD —BRAVIR B4 1 H AD LT T A HZETIZU O THEILZ(noue et al, 2020), ZDfE
BT, 7o —P—D IR NN RIK TH- T, BT A LE R T T r7m— b5
Ty NDORENEG TEDLL DO TIFRNWZ 2R L TRY, 77y 7 AR— L L8R o Stk b A B
T5 ECEHERRE o7, ZORMERIE ALMA BIRIFTCEN. R CE D =a2—Z WEB #A, &
D NHK =a— AR THIESNDRE , WIMZTRWA L I e B2 T,



6 5 3 0

Ayuki Kamada, Kaiki Taro Inoue, Kazunori Kohri and Tomo Takahashi 2017
Constraints on long-lived electrically charged massive particles from anomalous strong lens 2017
systems
Journal of Cosmology and Astroparticle Physics -
DOl
10.1088/1475-7516/2017/11/008
Kaiki Taro Inoue 58
Detecting sub-lunar mass compact objects toward the Local Group galaxies 2018
New Astronomy -
DOl
10.16/j .newast.2017.07.006
Jaelani Anton T More Anupreeta Sonnenfeld Alessandro Oguri Masamune Rusu Cristian E Wong 494
Kenneth C Chan James H H Suyu Sherry H Kayo Issha Lee Chien-Hsiu Inoue Kaiki T
Discovery of an unusually compact lensed Lyman-break galaxy from the Hyper Suprime-Cam Survey 2020
Monthly Notices of the Royal Astronomical Society 3156 3165
DOl
10.1093/mnras/staa583
Inoue Kaiki Taro Matsushita Satoki Nakanishi Kouichiro Minezaki Takeo 892
ALMA 50-parsec-resolution Imaging of Jet-ISM Interaction in the Lensed Quasar MG J0414+0534 2020
The Astrophysical Journal L18 L18

DOl
10.3847/2041-8213/ab7b7e




Jaelani Anton T More Anupreeta Oguri Masamune Sonnenfeld Alessandro Suyu Sherry H Rusu 495

Cristian E Wong Kenneth C Chan James H H Kayo Issha Lee Chien-Hsiu Chao Dani C-Y Coupon

Jean Inoue Kaiki T Futamase Toshifumi

Survey of Gravitationally lensed Objects in HSC Imaging (SuGOHI) - V. Group-to-cluster scale 2020

lens search from the HSC?SSP Survey

Monthly Notices of the Royal Astronomical Society 1291 1310
DOl

10.1093/mnras/staal062

Jaelani Anton T Rusu Cristian E Kayo Issha More Anupreeta Sonnenfeld Alessandro Silverman 502

John D Schramm Malte Anguita Timo Inada Naohisa Kondo Daichi Schechter Paul L Lee Khee-

Gan Oguri Masamune Chan James H H Wong Kenneth C Inoue Kaiki T

Survey of Gravitationally Lensed Objects in HSC Imaging (SuGOHI) - VII. Discovery and 2021

confirmation of three strongly lensed quasarst

Monthly Notices of the Royal Astronomical Society 1487 1493

Dol
10.1093/mnras/stabl145

11 2 2

Tomoyuki Shigeno, Kaiki Taro Inoue

2017

Kaiki Taro Inoue

2017




Kaiki Taro Inoue

Probing Dark Dwarf Galaxies with Gravitational Lensing

ALMA long Baseline Workshop

2017

Kaiki Taro Inoue

Detecting Sub-lunar Mass Compact Objects toward the Local Group Galaxies

2018

Yasuo, Horiguchi, Kaiki Taro Inoue

MGO751+2716

2018

Kaiki Taro Inoue, Tomoaki Ishiyama, Takashi Hamana

10kpc

2018




MGO751+2716

2018

Kaiki Taro Inoue, Satoki Matsushita, Kohichiro Nakanishi, Takeo Minezaki

ALMA Resolves Jet-driven Molecular Outflows in the Lensed QSO MGJ 0414+0534

2019

Kaiki Taro Inoue, Takeo Minezaki, Satoki Matsushita, Kohichiro Nakanishi

2020

Kaiki Taro Inoue

Line-of-sight Lensing -a New Window to Dark Matter and Distant Dwarf Galaxies

Time-Domain Cosmology with Strong Gravitational Lensing

2021




2021

(Timur Jaelani Anton)

Faculty of Mathematics and Natural
Sciences Lecturer

(Kamada Ayuki)

Institute of Theoretical Physics
Assistant Professor

(Minezaki Takeo)

(Matsushita Satoki)

Research Fellow

(Nakanishi Koichiro)







