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Overview of PRIISM: An Imaging Tool
for the ALMA Telescope
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ALMA Project, 2-21-1 Osawa, Mitaka, Tokyo
181-8588, Japan

*The Institute of Statistical Mathematics, 10-3
Midori-cho, Tachikawa, Tokyo 190-8562, Japan

Abstract: In radio interferometric imaging, CLEAN
has been the standard method for many years. In con-
trast, current projects such as EHT, SKA, and ngVLA
have been developing new radio interferometric imag-
ing methods by applying techniques developed in ap-
plied mathematics over the last three decades. Along the
same line, we have developed PRIISM for ALMA
imaging. In this paper, we present an overview of PRIISM.
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PRIISM Science: Probing Substructures
in Protoplanetary Disks

Masayuki YAMAGUCHI" and Ayumu SHOSHT®
'Department of Earth and Planetary Sciences,
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Motooka, Nishi-ku, Fukuoka 819-0395, Japan
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Observatory of Japan, 2-21-1 Osawa, Mitaka,
Tokyo 181-8588, Japan

Department of Earth and Planetary Sciences,
Graduate School of Science, Kyushu University,
744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan

Abstract: Protoplanetary disks exhibit diverse fine sub-
structures—bright concentric rings, dark gaps, and
spiral arms—regarded as physical fingerprints of on-
going planet formation. Statistical studies of these fea-
tures require high-resolution observations, but ob-
serving-time costs have hindered the construction of
uniform high-resolution samples. We applied PRIISM,
the imaging tool introduced in the technical article of
this special issue, to ALMA continuum data, achieving
effective resolution beyond conventional method
CLEAN on the same data and enabling uniform analy-
sis of many disks. Surveys of the two nearest low-mass
star-forming regions revealed a power-law relation be-
tween gap width and depth in 43 Taurus—Auriga disks,
consistent with planet-disk interaction, and statistical-
ly demonstrated that substructures already form as
early as 0.2-0.4 Myr after stellar birth in 78 Ophiuchus
disks spanning multiple evolutionary stages.
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Abstract: We have developed and released an imaging
tool, PRIISM, for the ALMA telescope. PRIISM is still
under active development. We plan to continue im-
proving the software by enhancing its fundamental ca-
pabilities for radio interferometric imaging, achieving
higher computational performance, and implementing
features not available in CLEAN. In this article, we de-
scribe these future prospects and directions for further
development.

441



ASTRO NEWS ORI A A A A A A A A A A A I A A A AN AN AN A A

XRISM=2—X (9)
Xtend IC & 5 ZERKMAIER « R

A L kK & -8 F BHEHP-
XRISM/XTS F— Ls

TS PR TR FHYEEEIZESR S XRISM 70 Y = 2 b T252-5210 AR [ FRAR R T e
K 3-1-1)
C BB REF R T 2AIZERE T790-8577 BN LiThi s Ty 2-5)

e-mail: 'yoneyama.tomokage@jaxa.jp, yoshimoto.marina.gr@ehime-u.ac.jp

JEAE, MR IR € 78 o T 2 BERIREECR . A WEXRISM T 2 O EICY] DAL L, KA
V74 Y ZEO BN T XERRKEROBE LT 2=— 2 2l A Zg iz, 2 kY, 1k
DY —_A BEETIIZ 2L B0 & 978 "TEOZERER” 2 Z2HFER L T3, ARRTIE, Xtend &
otz Z OEDFHAIZOCTHNT 2.

XRISM/Xtend Transient Search (XTS)
—XRISM IC & B R EEER N FEAD T 7A—F—

XRISM @ XRISM 7z 2 FliLAUE X< 4 2 mhn ) x —% [Resolve] (2 & 2 AT AR D XEHEEIIET
Hb. TOZCICEGIRCIEAI. L Lads, XERCCD A X 5 & Emktds e 32 [Xtend)
bir, RS LOBIHZEECTH 2. R, 38.570A MG OKHIIZELR O XFRETHIZEE v L Cidh
ERAKTH 2. ZOREBZENYy 22759 FTEIITE 2 2 e XtendDREETH 2. Tbb,
Xtend |3 EHT RIS HUH 72 &, JADS o o RIRICH . L L7223, XRISM2S X —7y ¥ § 5K
HWRERES 2. 25 LIcBof, Xtend DJAHEZE»E T 2724 5 2. HEF3 77U )T D Re-
solve IR L €, LD KEDRIVAAZ REEL 2 2 TREZRIZL TS, 29552813 TE 5.
12H, o OBlFT—%2Ths. HITFOROIEE CHCET I CIETEIRVIEA I 25 LI
Vb0, JERNEPEER 7 n Y = 2 b [XRISM/Xtend Transient Search (XTS) [1]) T&
%.

XTS 13 Xtend DI 7 — % D 5 %, Resolve tHEFFL DRI A v TSR KA 2 B - T 2168 T
Ho. Y—_ALFHNC LB WKRA Y74 Y HEC LTI, 2O LY 7vk 4 L TORMOP
AW DAL TH 5. MG, BT — 2 3REEHN 0PI (M5REEH) DboTHzce, Frk—
PNURRMFFICEF A 2 Wi iowic ETHERSEMT 2 (HHViveis, TN TR TOPHIXTSO
FITRFFAI O/ I2 003 1), XTSIE2024 83 HICH#H 2R L, 2FFE LW R 7o, F4& 132026 4F
4 AR DI THRI60 DO ZEFHBIS 2 5 R L, The Astronomer’s Telegram (ATel) %38 U TR L ¢ 7.
XRISM F XHHEEE D I 7ay 74 7RYIDBHCTW 25, 20T TIER v, XTSIC & - THE
BT SCAAND 7 T i —F 2175 T3 D72, ZERERERE - O KEHETH 2 DR X HLEE
MAXI ¢ &b+, XTSTH b N7 HIRIIRER O X+ R SRR RIS 2 v & 3 ~ HiZ-GUNDAM
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Large field of view
ot .3\”&““(\ (- Chandra/ACIS-

| - XRISM/Resolve

. X-ray Image of SN 1006
Captured by XRISM Xtend

1 IRXHURIGEEE Xtend O SRR G: (F) ¢ MEIHIREE ¢ FLEE L 72 Xtend ORES ()

BEWEP > T e 2L TV 3.
—XTSD N F TOHER—

MAXI, Swift/BAT 75 ¥ O R KITE VHEF 2 R0 [ — A B OBIHIEERE © b, Xtend 13 HEF AP
ROVIEEDE PR TH 5. FEE, 2 TR LN OZEHESROIH 2 $1310 -
10 Yergs 'em ¥, Y — A BEHARLE ¢ L CEHIE L O 2o Tv 3L ZERBIGONERIEK
HanEE7 L7 Th Y, DO XFLEE OIS, EEIERMROES), » v <fioy—2 MEd (v L
XfR7 95 va) RELBFERALTVE, HlZIEMAXIASER T 2 O3 XELHE OTEE)e 7> < fijf v — 2
FREBTHZ I RFEZ D, BHBEOFHCTIEHHRLOMND ML R22 e bhrd.
fo, MEROZ A L2 =2 L UI2HYUADZ L, 1IZCACH3IHMMNICHE L T2, ik
F~DF—2%22 2 2 OREEPEAIEL T0 T, XRISMAANEREY HI e L TREFSnTwizn
HTORZ P73 — b ThHD. Folalbrid 4RI TH 223, ZHUIFC ACBERMEE o7 SHIL T
F—=2TH3 (F—LRAXAYNDITLIROFEETH 3).

AR U0 AHET L 72w, 2024455 HISEI L 7o PR XHRE R AX ]1910.7+0917 TH 5.
ZOREIE RS HERE OB XBEE (101D ¢ L THIS , SIS BRI
TTH 2. XTSIITHHEIEEWAIB D X% — 47y FEIHNCAKIEDO 77 box—2 P 2Rt L, @ L7
(ATel#16607). HERFOHT 2 S1d, 4X10 " ergs 'em > TH Y, MAXIS Swift/BAT T135Z5> 5 780
£ O RIERHRTH - 72, WAIB OB 2HERE ¢ v 5 EMch i VY Ei s iz o, HETHD
TARKEKD 7Y b= L ZREA» LT & TR 2 il Lz, ZofERIGERmC e L
THIRTETH 3.

—ZRREEA—

RERAEECR SCE T, SRR ol 7z & O 28RS e © 3 BCFER L 2 A S O 8IS
ZONPEETHS. XTSTHEZWEHHFEORHAZED TV 3. 2 & T2, XHTI3Swift, NICER,
BTG QUK 12 & 28 Tbiie. & 5122026 I IZ B Vo EEeE (5
HR2E N ENLRSCH) O Target of Opportunity (2 & 2 BBIHIAHFIRS T2, S%LXTSE MY Y
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AXJ1910.7+0917 DYEERIFR (Yoshimoto, M., et al., in prep.)

Lo 2 EEE 2R L, K802 13 Tld 7 v XRISM O RPAME 2 B L 72w, 2ok oicidis
B D=k F=DRERRRTH Y, AR THIRY BFi b W00 RIET O bEF 2238
Y OXRISM BIRE & T —H iz ii sz,

FoNEE, UFOMMREERSC 1] TEH LM Sh v T,
(1] Tsuboi, Y, et al,, 2025, JATIS, 11, 4, 042008

444

KX HH 2026 4 8 F




S 3l 3k sk st e st st st St 3k Sk St Sl sk e e st st st st sk sl sl sk st st st st st st sk Sl Sk Sl sk sl e st st st st sk sl sk sk st ke sk st st sk ok ok ks EURE KA

HEFEANDBERERREER

H £ # X

CHECRAR G SULIIZER T153-8902 HLUASH MK B 3-8-1)

e-mail: inoue-a@g.ecc.u-tokyo.ac.jp

BEREARECIIIT >~ P REEZBI THALBRETZRKRTHH, BRKEETS v IH—IL
ERzIELHETE2IEFIFLRARRICEVWTHEET I EEIONTWAS. 204FICTT 1>
FUKEEBZ S X/ ILADREINICZ e h D, AREFEADBEREESRICHT 2B0HLE
FoTW3. REDHXEEIITUFEELICEDE S BRELEX DD ? £1c, KEDH A%
I OL S RBEARE LRI O ? AR TIE, PHEFE~OBEFREEROERTTIL R
BRAMBRTZZCTINLOBWNITZTO—F9 5. i, KRBHETEICL 2 XiEROFHE
FEREROBEY I 2L — 3>y, 2023FIC b EIF b i XEEDHIREEE XRISM £ OF

BIC & BERBEICODWTHEEIENT 5.

1. L &IC

574 ¥ b VBRI, B RICE VTR
RDES CHOEEE 15200 B, WD Z b
FREETE R RZBADO e RiET. Zor s
ODWFEEEERIIZNZNT T 4 ¥ F VI Lyga
T4 Y b Y BEEHE Megg=Lea/ € MEN (3
HH), Ty rR— B OBEREKICET B
HEKEOEZY L A 3.

RS 3= 1 v b YRR 2 2 %5
HE2ET. =574 » b+ YRR L s Bk
WFREERS 2 0E L ClE 3 1w, FEEMERIC
BT LB S v, BEEMETR, ey
2GR B2 A~EERNC S ST
fo, WS 1537 A RS ol ( BHEE T, ARy
L CEEGFSEEDIREL 72 5 [1].

DLW T 1 v b VIRR TR 2EERY
FEORREMA, EEARENR TIN5, &
BESRREAA IR CIE, FEERSIFFICKRS 2%
JEbENTc e, BEHAEDIERIER Y 72 5. 2 Ok

HFH119&E H8H

R, PRSI L OEEINC b RO RS & +F
D&% (2] T, BERPEKET N
ALK 72, EHB RSB RN H < 72
B, RN OEZINCRE Y, Wb 2 (g
MRS N3 [3].

R A BRI FHORL LR THET
. iz, WIAFEHICBY 2T Iy 2k —v
DRHEEPRERTHZ. EFEOY 2 — LR
Y=y TFEHEEGEOBMNC & 3 v, KARE7
BB Z 25 THICB O TRGEREOK 1 ERD
HREFE-S7 v 7 —urgisnte
% [4]. #EamZb OO, FHIYIH I HEERRE
APFEEL TN COERZHPITE2. 20
£ AL, HREIEZILD YT EH
DRRDHEIICK S 208 e 5.2 5 2 HE
Ths.

SRS B O AR 2 EE S e LT,
EDEE X AR (Ultra Luminous X-ray source; ULX)
BEF LN 2. ULXIEXREEo—~FTdh b,
HREE7 7Yy 7 h— D54 vk UER
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W6 7] ¥, HEHERT S v 25— ~OER
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L L, 20O IERZMZ 8013 2014 4F 10K
SR PWZ. v w0y, ULXOH» 5
JEHHEY 72 XHo v 2 2R § RIAD s iz o T
H3 [10]. 2O BRIKFZULX v — i
Eh, I TICHNIOREDHEZRSA T 3.
X#ov 2 0N, LD RIEDECRSE A
ZHMETRTHE BB T S, &/, BT
EoHEPKGEHEREETHZ b, Digl
b I NG ORKIGHEGEFRFETRIC & - CHRE) S
NTW3rEZLNTVD

AR~ o EFR RS R A T E
I, Z ORI EEOME TS 2178 - ok
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e O e W SRS IR D 24 3 2 2
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3. RERRAFE T I3 R R O XEE T o3RS5 v HIGEL
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TR RS % A FE C R3S (11, 12].

BER (N1ho®@): K102 v IdBEEME
ORAKZEYT. EHICE > THBES e 7 21
BRI & - THOEL 2236 BE L, KEOHESH
IRINVF—ZERT 2. ERSNINTF IS Y
AN & o TS BEL S L, BRI TRFEEREE o
BT S RIS, U & 9 BERERENE O
SR FEDSA U, HEGAREE I REIC2 5. 2O
HRESEE OfGE, ROPESIIREES b O
D, 77y 2 b— VEEE MBS 2 ] RE
W AHECECTH 5. BN o ST
B F 4 v b VERBZ S (13, 14]. HETE
O Hiigl e B —3 L To R vEA, mE TR
O HERIZAE - TEIMI S 1 3 X BRI
ftL, =574 ¥ b 2CERIEZ 2 XFoiv2ae L
TSN 2 [15]. BUlS w2002 EHP
BE Lz 1-1087T, 2o shETRE0HE”
D 1-10MEETHZEEZOND.
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BRI & » THREI SN2 EHRPSHAE T 3.

HHETE
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DA 2 v TS A RRIC 2 B BRI A R 2R
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Supercritical Accretion onto a Neutron
Star

Akihiro INOUE

Department of Earth Science and Astronomy, The
University of Tokyo, 3-8-1 Komaba, Meguro-ku,
Tokyo 153-8902, Japan

Abstract: Supercritical accretion is a phenomenon in
which gas accretes beyond the Eddington limit. The
supercritical accretion is thought to occur in various
astrophysical phenomena, such as an evolution of the
supermassive black holes. In 2014, X-ray pulses ex-
ceeding the Eddington luminosity were detected. This
discovery increased interest in supercritical accretion
onto neutron stars. How does the gas accretion affect
the evolution of neutron stars? What observational
features does such accretion produce? We address
these questions by comparing theoretical models of
supercritical accretion onto neutron stars with obser-
vations. We also briefly discuss future prospects of the
simulations. These include their combination with the
XRISM satellite.
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MU B35 & D, EHREBERE> 53
10%ergb D=2 — b Y BRI NGE 2D
Mo T3, Z0IHL1%PEBIICELGT 28
A, RO IR R T 2 or ¥ — 10 erg &
M ICRHIlTE 2 2 Xtz 5.
COVFIVARNGFET 2720, =a—FY /D
ML P ERB LAY 32— a VICED R
Mt SED SN TE . RIS LI Ry
Jal—va ViR, AHEERYHIRT 27:91C
N LHNCERRFRME & E L 72 1 ROt R 2 B IR
22ehZ0. Lrl, MRS v— 75
AR ELERE 2 R LD E 0 1 20tEHA
PRATLIER, 10t0ky 7y 7Tl
R OETES RN S 2w vwd ay
eI RMBEL N [16]. —/5T, RN E
RE LTz 2 /0GRS, NTHZRER S 20
3ATCATE T, HREOEESEI VEE e
Do TEI [17-22]. 5 LZXToikin
T3, HREEHOME MR T2eT
=a2— b U B L D IRNES Z v, &
TEE AL EM (standing accretion shock in-
stability) @ & 5 72 JRIKTI A 78 AN LENE A3 FEIE
T2 IEWBERPENSEZ L THEETHI EE
LT3,
23 RADWDODDREY S

BETE, 2oy F )it o2 Rony
T2 b—v 3 v ORREBHAR O v— T

H119% HEeH

FoThZHS HIHEKLINT V. Z0OH
R, BHROBHRI I V- =y VER, |
MrREERL COBINIMRERD TEHV2DH
n, BIFOBHIREA XY ke gL THEMEIIC
WBEAELIEPRFON TR, — /5T, RO
HHEE T IS B O THRA 2L LS NEMED 7
HETBICbEETHE. I TIRENS AR
PNCHIT T 2 C I3 TE 770D, FEEDREEH
LTW33200 Y ZIZO0WTaxXyFLTE
ST,
—OHRERMGIEOEEETH 2. RITIHD
3T R ERZFHRER LB T 5709,
2Dy ab—varTidar ki1 g 2
TOREDSITbNTE . ¥ AP, NEEEFR
2D 2 RN 3 Kot 2 S8 L 72 9T (20, 21]
Wk 2y, BRI xvEF -2 OIIATRER DR
REfic 7o DL LT 2 & 5 T8It shr:.
L7cio Ty Ialb—ya vy e@llzesmict
B3 2D, 25 LcERMEEEYIITT 3
WEDHB12A5 5. BUEDY ZTAZ D &S LiltE
BIIR ST 270, Sk ALy b7y
T TRIM3IOGRIR 2 EZBH L T Zes—
DrLYRTHAD.
ToOHB=a2a—- Y IRBIOEETH B.
Za—bYICEFEFE 32 29RO3
2B H Y, FHCEFR=—a— b)) 25 ED
T TOMBICHELG L TVWE I e HBHILNAT LS.
—J5C, BHE a7 ICRBIERICEEE D&
Za— bV OHRADBMEAET 2. 2D & 5 720K
Tl=a2—1tY 5 LOACHEEHICER
¥ 2 HEMHRE (collective oscillation) A5 Z b,
Za— k) OFEPE I Y 2D 2 eSS
Hhb. K, HIFMNEHI T CEET L—N—
AL GENME (fast flavor instability) [23] <0 ff2E 7
L— = ARL5EM (collisional flavor instability)
[24] X ED=a— bV OFEIBIICZE
b9 2 2 eBEmNIciERi S hTw3. Zhoo
R EE—FHEINCY T2 —Y 3 VI AR
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22 3WNHTHEHLOD, FHEL 2 ITHEHD
TN—TIl &k o T, HRATILTEDL L TY I a
L—a v iAasth i o Tw 3 [25-28].
FEL CI3STHR [29] BB SN,
E%i:l—b0/®ﬁ4iu%4®%%f%
% [30]. HHERRICE=a—FY) 23RV Y
@@g@ﬁ%#@f%%:tﬁﬂ%hf%%
[—a—F VY 3% S (left-handed) TH 3 |
CRBT 2. BEE a7 RGBT EESOE
T e TREDELBE =2 — M) %
&%n BON~KbN B 29, R LTay
BGABIOETFVEESIVEBFETSL Y
;&5._®;7E$ﬁﬁmﬁﬁ?iﬁﬁ¥%®
WY R S R B nTREMEDS & 2 [31-33] 134,
Za— MY EIRICLEENHY S B [34]. L
PLBEDL, INLOMRSE OREEREX =
LB NI TOPEHL »PICE->TEDL
T, SEROMBLROBEDD 5.

3. BEAFOEREERLICERE

Ialb—v3v

2 TN X, BEEHO =2}
Y IEAR A1 = 2 D3 Z L ONEWEDE S b D
D, ¥ FTEHENLEHHA Y L UL ZIT AN
LNTVE. ZRNTIEIDNSIEA LD LT,
b UBHER 28 2 728 L WKL os#EE L 126
(i, Z ORI OHEIERICG 20 2B EE R
THIZ\.
—NTHLVRF Vo THLBEF VD H
D520, TITIFEIMEDET (dark photon,
y') [35,36] ELY BF 5. BEEDETIEN O
T ME (e v 1) 2LODREHs, R
Bz 2 N B0k T2 13 ¢ A CHEER %
L7z, BEREDYCAIERT 32 v 21E, 2
ORI OIEEIE OB LT LN TW 20
LThr. WEVHPREMHY L RbAHLDIE

-7
107" FeNTog7A =a—F U Y
BIETEIER DK
108 | (RR FZTAER)
w E|
e Zgy A -
?uﬁ— % 0T e .
if
i-I‘IZ:_IZ
i@l ° 3
IBHICKMTEETIL A
10_11 &&élc@lﬂ?éff» [ )
0.1 N 02 03 05 1
BEEAFEE [MeV]

X2 BEHEYEF 085 X — &P [37]. Al & Off
Bz h g TICHER S N85 X — X 2R T
FHIELELDY Ial—Ya Y TRHLER
TA=RTHY, @UEIBRICENLIzET N,
AR LTI:ETVvERT.

weakly interacting massive particle (WIMP) ¥
72 F > (axion) TH2 [7]. T4 TWIMP
RTIVFVERAL LS 0 0IBT NI bh
Talbon, HIEDOC 2 AW 25HLEHRE S
N, 22 TRIETE, IOk TFICZ
1206 ISR R R E A 2 PR L T 29
CVIBEDS R 2o TV B, ZO—DH T T THL

DS BEHEDETFTH 5.

I BEDE B OB 1E e A CHEERZ L
20D, WHOWETF DT ICHEEHNL S 3
YEILNTVE, ZOENT « N FHELFR
WU T, BHRERICB O TR TR S
NAAHEME D B 5. 2 2T, BEEYET < EFHAE
TEFH OIS 2 EX T 2KEER e .ot L, B
Blgrg e Ho il 2 g 2 2 e 8L o HEET
5.

K213, T E TOMRTE O NI TIC
N T 2HIBEEZRT. TSN 1987A =2 —+ VY /|
Y EPNIEE TR, B TR !
2 b KEICRCH LIRS HIDE . 2D
HHTE D=2 — b Y 2 HEDSN 1987A O ELHIME

*U s TR (protoneutron star) EHETREORL 2 ATH Y, EHEBEFHOROICHEEEL T35, W

B EDIREPE (~10"K) T H B.
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FO/NEL7moTL E 728, OB EY
THPEFEETE I TERVEEIOLNDS.

MRy f] © Hrhicmid, iR T298
FICHIET 28{% () =3y) WHEHL, ®E0

HEHT RS U U C & Bk 3 2 4k
By BIN 2 &, BB F OMEE IR L CHIRR
PHLTV3

ZDEO, BFiRE=a— Y 2, KTOH
HIC R 2 BRI 2l L TR R O T2 TR
T2 FiE, KikEHCICRAR FREO 5T
BHEEFERY L ULCHYONR TS, —/4T
TR O KM ¢ FE i s mE B 7
WKHED LD TH 2™ FILOWISE [40] 1Tk 3
Y, BHDEFH Z OO ICFE L 2 A id
B EBRESE I O FICT Iy 2R —r LTHE
HLTLES 1w, BIEOFHEFENEL 3.
L7chso T, BEEDETIE Z OEBNICIEE L 2w
CERSNA TR, ZITHERLATERG
WO, SR [40] TIEFEHIREE T VR RR 2T
s LTHC20b0 3 K2 7 atw 2FED
HoeohTwzaeThsd. ¥ i, EiEkE
HOBWe ey 3av—vavz L cHEY
2GS DOC AL TwRw. Lich -
T, ZOHIRZHTLT 2 D1cid, BEEETIC
BIEHENR 2 ANEEY I 21 —Ya v
REBTAHESH L. LITTIE, EELICL?
ZD &5 BEIROME [37] Z THT LTz,
SEIOMIETIE, EIEEREY I2av—vay
DizDICFARINI =2 —F ) VERGHRIA 2 — R
3DnSNe[41] % FVC 2Ryl fra B 2 5T L 7.

2O a— FICBEEDEFOERIC & 3 BHIZ R » 5=
T Tz, SN 1987A DIEFR RS 2 729, #IHAS%

fF ¥ LT3 SN 1987A BE o BININFHE % & < B

Hy2c3nz ik [42] ob xR L.
K33y Ial—varvofiRe LtEbsnk

HHTR T 7V ORI E R 2R, EERIEREADE

. €p=0 ——

250 b i e
P I
£200 ' B ——
e 100
3150
=
& 100 any
L m\?" "a\.ﬁ‘“q

a\u.n'm, o
501 bl S Mg

0 01 02_ 03 04 05 06 07
27 BB B ORI 5]

M3 HETEE T v (EFS ) M
[37]. €,=10" € IZMFEET - KT A T
DETH Y, FH (€,0=0) BT DOEE
EFRELZRVGEEOEFVTH 2. BENET
BEY LTIF03MeVZEL T3

TERELBRCET L, WREBELTHEES
0.3MeVIZHEEL, fOE e =100 c OfE%
RRAWRELI:ETVTH D, 2T, BEERETR
LOEFOVCIFERESEEL T Y, BHEE
%’W%waé’tﬁb#% 272, €210
¥ LR S EBAV NS WIEEIC D, I3 0 IBFE
#&%LTV%.#%T%@@%%MLK?%
Y, RIS & Tl OEE SR 5> Tui
V. 2O X BIEAICEBTEBERESKRI LT
R TEIZT Iy 7 F—VIZEELTL S5 b0
¥EZbN D, FEIESN 1987ABEFR L /- 2

CRECHONTBHEHETHLDOT, TOV
Tal—YavEEFELARY, BEEBICHL T
€030\ RS2 e TE 3.

N TR M EDEFIIEHEIBR Y T 2 O
THA I R, R T TOMEER
3, HEROVEOIFEI & > THMINMCEFL S
5bt#h%3nfw % [43, 44]. KHEEHEI W 2
W, BN TEEY T I A< ToaERE
(DWW 2375 X2 IREBO 1w e 3ICHIGAS
fE, erkT s, ZoHBICL-T, BEof
DOFRAEPPET R TIE 2L, Hubp bhnd:
IATHREDE PRSI 2. K41, @

KoL, HEeVAT —IVDRAFTIA v =a— kY (sterile neutrino) 23FE(EL 72

250030 5 2 e RIS Tw 3 [38,39].

H119% HEeH

Byt bl B AR RIS
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,Yv

HIGIC K BERNTFER

SiEER

M4 HETUEEETOREET () 0RO LS T
PRIBAN BEETIIEER SO
=a— b Y INEAGEE TS 2 am L TR S
N3, RSNt FREoME vz
ACHEERZETEZRIT 2.

FEICBIAHEDETFERD LS TE2RL T
5. ZOKD LS, BADEFOEES0.3 MeV
IO, HErb 5 =a—rY 00
BGEENEIC BT 2. O DIciERE Tk
EIER SO OsHEAEY L, =a2—1+Y
WEBMMEARMRLTL &S, s, BEEX
FOEEBREHE T2 A=A LTH .
ARETIE, BECTOEED 0.3 MeV HitEOY;
Brimlic. — T, BEXTFOBRRL VI X
fRcid, IS EREROEENTEERL Y
LEETHZ. BEETOHRYZLSEICE
O TR R R S h 2l AT 57
o, BIIEORZIF|OLRIIEDIEEZLN
3. %1, BEXTOHEREHN1IMeV 2 Z 2%
%¥ F%?ﬂ CHAEETS 2i@EREAEL . 2D
L 7e A iE B B IS EN 7120 a7z < nduc
%ﬁ%?ék%? *% 1%, ZOLICIEVIST
A =R EBR LR EED T 2 e T
HArH cEZT?

4, OO F UBRRFOERC FiE%S
%@Ltﬁ%gyzzb—ya/

DT O G C IR, BRI
F3 Lo BNTLHZ. FOLIRPleLTT Y
> vk T (axionlike particle; ALP) % H{
e [45,46]. 7Y FvERbE LY, if
W CPHRE v MR E 3 35 o0 &1 o0 BRI 72 ] R
PRRT 272002, 1970y 1 vF 2y 2
RT A UN= 2N & o THEA SN ARG 7 FhL
TTH3 (47, 48]. Fedhd & HicT7 7 v A v IdhE
HYIEOE T & 2 70, RREBRDTLFE
WIHED LT3,

COFVIF DT IF TR, HREYE
¥ OKEEB Y ORI HBIBERYSH 5. —FT,
Z 9 LIEREs —Bsh TR e S aEo s
I A= ZPHOREREFEL, &0 ErLRHESR
TR L L) YO MRS H S, D LD
JEv2 5 ZDR T2 ALP ¥ FE Z ¥ 3% v, Y
T, 7 (0&) CHEMERT %2 ALP A3
Prafdrc L ChH 25 208 vikamd 2 ™

ALP 3— ko @E R 702 5 2 THY, 20D
HERICLS DY 2 AR 7. 2 2 TR TR
100 MeVHiEOEEY L DOALPZEZ 2. 2D
HHO—13, ZOEBEDALP R IFE{ LT 2 F
e L QIR BRI ZIEHE—OFRTH D ¢
WO ZETHD. IEIFERC L R TIR, S
DY I AHALP » JETHEEER goy~10 7 GeV ' &
TORERITOIN TR [52]. —J, HHEERE
O 7C R T g,~107°-107" GeV ' OB
BHEATE D, FEELERT2H2 6 4HTIZ ¥/
SWREEERISHES 2 ¥ HTE B [53-55].

HHRER OB O R Z0OEED ALPO
MV, ORI TF2320DNTICHIET 2
LBERTTHEE VI I THB. FhMET2

BAVIFNDT 2 VG BRI EY 5200 T TR,
10 meVLL EDE, 723 F v B E 2GR,

T3 [49-51].
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4000

3000

2808

~1608

~2000

-36808

~4000

4000

3000

20800

1600

Z [km]

-1660

~-2060

-3000

~4000 -
=-4000 -3060 -2000 -1000 e

X [km]

X5 #EFRETIOVORIHEK. FRIZALPZ L OET
v, NEIZE 200 MeV, g,=1X107° GeV ™'
DALPERELI-ET NV TH B, fBlFo > b
o —%,RL 3. Ko 7 KPk%0.35
BETH 5.

1666 2066 3600 4060

W TR SN ALP W, EodziEs ) b
HTWHET 2 (a>2y). ZOXRTEEH W
Bl b IRINS N2z, ALPA =2 — b
Y X AMOMBIRE L THFE5 T2 enTa
3. ZOMRSERHIRBERICE Z 3B RS
e, FHELB=a— Y 2EEICINAT
ALP Dk % HEE LI 2 0tHHT Ry S 21—
Ya v ERHRERELL [56]. k¥, REHETIECHR

B119HE B8

2

" ALPBL — )
S 0ay=6x10"10 GVl ---- /
S Oay=8x10"10 Gev! - - - / .
9154 g -9 Gev-l -
o Jay=1%x107 GeV'* — — = ! .
S ! ~
= /
| ;L
¥ 1 /e
2 /.t
~ Vs -
Hosl [ aeemmnT
# 05 -
o
=

0

0 005 01 015 0.2 025 03 035 04 045
37 RBkD S DRRIBEER [s]

K6 EHEE T VOB T vE— [56]. FERRIE
ALPEIREL B VEHOEFVTH Y, iR
WBALPH Y DEFNVTHE. ALPEHEY LT
13200 MeV #{REL T\ 3.

[57] D20 MeDBEE T v E VT,

X 5 13 ARWZE TS & DT R € 7 v o Wi X
Th3. Fzy b —%2RLTEY, LR
Mgz ZNALPR L, HHDEFTVTH 5.
CO2O0EHIRT 2, ALPHHDEF VT
BRI O EN LD RS Bm>TwB Y
DBbhrd. DY, ALPPEREZTFHIL T
20OTH5.

B 6 EET VOB I NVF—D LT
THb. FEIFALP ZRE L\ E 7o, R
3 ALP B & % 200 MeV IZ[EE L, ALP « Y& 1%
AEBOMEERZELICET VTH S, ALP
2L OEHEDETFNVTE, BRI VF—-13E &
Z04Xx10"ergic& b . —HTALPH H D
EFVTIE, ALP OHREIC & 2 BRI & -
TR AV F =2 R L T 3 2 e s R Tl
. MEOERE g,=1xX10°GeV ' TK K
T2, BIET R VF—132X10"erg g I K
SBEETHATCILIIHEL TR bbby
3. 9 LIcBERGERT 3OV — 13U 75
P14~ b OBHERY 3% 2 B> T L %5
Te®, TOLIBBERELIL TALPDERAET
BFEZICLC. Lo, Bz x v —
WCEED Z g 16 0 ERZ2 T 65 2 e’
s shs.

—J5C, FEBUCBHI S hTe 3EHTEA R b
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DIBFRT I NVF =DM KRS BZITEBDH Y,
= BN IS S FgE (58] 1ok B v (0.15-
1.4) X10* erg ¥\ 5 1HTiC D 72 B JLH5 Y 23T
INTwd. 29 LRI, KenMamE T
W B E YO & S kg LT ALP o flfRic o
ZFUE E v, S ZEBHETIE RV, B
WEDOWFZE [54] Tid TALP ONEGHRIC & 2 JR%
I OVE— OEINED, SHOEHE 0BT v
F—~0.1X10" erg % L[> T3] ¥ v
SHEMEDIER SN, ALPDO A7 6 THEA ki 1
WXL CEHSNBD TV 3. 2i3vi, BED
PR iz 72 & Ol 4 OlEHT R Ol HS ALP O
BHNC 52 25822 2 IRy L CHHE
THAICFEELBEZTEY, FlEDHL LTH
BEFNWVEEZ Y Ial—YarvEHETLTw
% [59].

5. SEORE

AT, FHERIR A 0 2 70 HTRL T % T
Frx TR T 25000 A IOV TR L 7.
EELRTI2RITEY Ialb—Yary®kb it
PR HED T 225, HALZ W ZIERIEY 30T
Tal—vavPEATIUIE R L. GHEE
BORKNC LD ET VDR TL S 2
HERTIED 225, 3XTE T IVICHE D (IFZED T
KLTEDIEEZ TS, ki, ARTIIHE
B¥Fe 7oy A Y ALPICE T 25ROV T
RT3, HHINZHYHB N LIRS
DI TR, o zid, BREYEOREY LT
3B RkeVAT —VDRAFTIA Ve Za—FY )
BLIELIEETOLNS [7. bLZD LIcHED
—a—bY DBFELIEEE, —2— U R
Fem L CREFTEBFICBCTOHELY 2. &
OMRE =2 — V) b EEFHEFIFICHY AT 72
DICWRENEE TRT 208X HZ2LDD, Fx
Ly Yy i LTEBBEI LI,

K% T LY 2 R T 2 Filia ke
THY, EFRERELNOFERICHERT S 2 ¥
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LELEETHE. 2 ZIERHORFOEED
keV & W RWEEHICE, BEOERE»LL 20 &
S R FDIHI S B aTREMEDS B 5. RER, KEE
PHRoTL BT VA Y REERIL LS v
IMAIEETDNTEY [60,61], 724>
OMEZMHNT 2 2RI LTw3. &
72, HRIFOAEBRIC & 2 nEIpEHEEICE 2 2
YL B HmIN TR GHINZZEEETH B
[(62-65]. BHIECWA—7> v — 20 EEHEL
a— K [66] BRIHAIGETH B9, TS5 Lk
vy 2GS A LT v e itlbh s,
BRI, RO R = v ¥ —
KRR FH I OEFFRTTIER L, KHD
MR e OBED H D 5 2 2 ¢ kiR L7
V. 72X ZABEFE T, JEIEERE R O (R
ek oT7 o v VIEEMEZRE T 2k 408
HHZED T3 [67, 68]. ROEHNLZTA T
73, BB ORS¢ O H RO H 6
EENTL302b Ly

i
AFLFEOMEL B T L 708 » 1o KCH HfHE
BEHOFEFES AL L2, %72, C
O BEY LT, HLEVRE OB S A,
EEEE S A, WANBIES A, BRHEIS A, EBTE
RS A, BHEIS A, PAHTS A, RS AL
BLHL BT 3. AGCHTHEN L ICIZ0EEN K
BRXYIalb—vary7ry=z2 b0 Cray
XC50% & C'HPE Cray XD2000% i\ CTfrbhr:.
A HF % 13 JSPS £} BF £ JP23K13107, JP23K]J2147,
JP25H02194 DHIK 252 T 5.
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Exploring Physics beyond the Standard
Model through Core-collapse Supernova
Simulations

Kanji Mor1

Department of Physics, Faculty of Science and
Technology, Keio University, 3-14-1 Hiyoshi,
Kohoku-ku, Yokohama, Kanagawa 223-8522,
Japan

Abstract: Core-collapse supernovae have been recog-
nized as a powerful laboratory to explore physics be-
yond the Standard Model. The recent growth of com-
putational resources has enabled us to predict
observables based on multi-dimensional supernova
simulations. Following this trend, I have developed
simulations that incorporate the effects of hypothetical
particles. This article focuses specifically on dark pho-
tons and axionlike particles and discusses how such
new physics can affect the explosion mechanism.
Comparing our models with observational data allows
us to investigate the properties of exotic particles.
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Installation of ATEA on the B&C 61 cm Telescope and Test Observations
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A first look at the RLAGNs in the Euclid Deep Fields
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From June 1 to August 29, I stayed in Rome as a
visiting researcher at Roma Tre University.
During this period, I worked with members of
Euclid Consortium on the first Quick Data Re-

HFH119&E H8H

lease (Q1). Our goal was to provide a first char-
acterization of radio-loud active galactic nuclei
(RLAGN) in the Euclid Deep Field North
(EDF-N) and Fornax (EDF-F), while prepar-
ing for the upcoming Data Release 1 of the Euclid
Wide Survey.

During my stay in Italy, I also traveled to Sexten
to attend the conference “Dancing in the Dark:

When Galaxies Shape Galaxies”. The conference
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focused on both theoretical and observational
studies of galaxy mergers across cosmic time, ad-
dressing key questions such as how mergers
transform galaxy morphology, the extent to which
they trigger star formation at different epochs,
and how accretion events and mergers influence
the growth of supermassive black holes (SM-
BHs). At the conference, I delivered a 20-minute
contributed talk presenting my previous study of
a young, radiatively efficient RLAGN hosted by a
starburst major merger at z=1.92. This case study
suggests that galaxy mergers around cosmic noon
(z~2-3) can simultaneously trigger intense star
formation, SMBH growth, and AGN radio activi-
ty, highlighting a potentially crucial stage in the
co-evolution of galaxies and their central SMBHs.

As part of my current research project and in
connection with the ongoing Euclid programs, I
also presented my RLAGN catalog constructed by
cross-matching the Ultraviolet Near Infrared Op-
tical Northern Survey (UNIONS) with the radio
VLA Sky Survey (VLASS) at 3 GHz. The project
aims to establish a statistical understanding of the
connection between galaxy mergers and RLAGN
activity. A key challenge in this work is the robust
identification of mergers among RLAGN host gal-
axies. During the conference, several talks discussed
different approaches to merger identification, in-
cluding visual classification, morphological diag-
nostics, and machine-learning (ML) techniques.
However, all of these methods remain susceptible
to misclassifications, and further efforts are re-
quired to improve both their efficiency and reli-
ability. Among these presentations, the talk by
Antonio La Marca was particularly relevant. His
ML-based approach successfully identified merg-
ers in the EDFs for galaxies at z<<2, achieving an

accuracy of approximately 80%. These results
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have already informed my current research, and
the method appears highly promising for future
Euclid data releases.

This visit to Roma Tre University yielded sever-
al fruitful outcomes. Building on my experience
with the UNIONS-VLASS project, I constructed a
Euclid-VLASS radio AGN catalog using the Eu-
clid Q1 data. I then performed spectral energy
distribution (SED) fitting to estimate photomet-
ric redshifts (photo-z) and derive the physical
properties of both the AGNs and their host galax-
ies. To assess the reliability of the estimated pho-
to-z values and physical parameters, I discussed
the results with Brivael Laloux, who is working on
SED fitting of Euclid AGNs. By comparing our
photo-z estimates with spectroscopic redshifts
compiled by Laloux, we found substantially lower
fractions of outliers of Euclid-VLASS compared
to UNIONS-VLASS sample, demonstrating the
improved performance of the method when ap-
plied to Euclid-VLASS data. I also investigated
the offset in star formation rate between my radio
galaxies and the star-forming main sequence as a
function of host-galaxy stellar mass, 1.4-GHz ra-
dio luminosity, AGN bolometric luminosity, and
redshift. The analysis reveals two distinct radio
AGN populations: one residing in massive quies-
cent galaxies with relatively weak AGN activity,
and another associated with starforming galaxies
hosting rapidly growing SMBHs. These results
provide new insights into the diversity of radio
AGN populations and their connection to galaxy
evolution.

We incorporated the merger identifications
provided by Antonio La Marca. Among the 342
radio AGN hosts with morphological classifica-
tions, almost half are associated with mergers.

This result points to a strong connection between

KX HH 2026 4 8 F
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the emergence of RLAGNs and galaxy interac-
tions or mergers, consistent with the findings of
Dr. Manuela Magliocchetti, whose study of Euclid-
LOFAR radio AGNs I joined as a collaborator. I
further compared the AGN and host properties of
merger and non-merger systems but found no
significant differences between the two popula-
tions. These results suggest that, although RLA-
GNs preferentially reside in merging systems, gal-
axy mergers and interactions may not be the sole
or decisive mechanism responsible for triggering
radio activity. This raises an important question
regarding the relative timing of RLAGN activity
and the merger history of their host galaxies. Ad-
dressing this issue requires multi-frequency radio
observations that can constrain the ages of radio
sources. Such data have already been compiled for
the UNIONS-VLASS sample and will also be as-
sembled for Euclid-VLASS.

One major limitation of the Euclid Q1 data is

the lack of reliable spectroscopic redshifts for

H119% HEeH

quasar candidates. To address this issue, in paral-
lel with the studies described above, I collaborat-
ed with Euclid members to prepare proposals for
the Subaru Prime Focus Spectrograph to obtain
spectroscopic redshifts for Euclid quasar candi-
dates and galaxies. This proposal was successfully
approved and awarded two nights of observing
time. The resulting survey will provide crucial
spectroscopic constraints for Euclid sources, en-
ablingmore robust studies of their physical prop-
erties and evolutionary histories. As one of the
first dedicated spectroscopic follow-up programs
targeting Euclid quasar candidates, this effort will
help unlock the full scientific potential of Euclid
and provide valuable resources for the broader in-
ternational astronomical community.

I would like to express my sincere gratitude to

Hayakawa fund for supporting this visit.
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