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Why NIR?

(1) 7x5HEBiE NIR excesses:
Circumstellar dust and/or the
dust formation

(2) FRI{EZZZ(FT=X4%E Insensitive to

the dust extinction: Highly-
reddened SNe



KU Iriki Observatory/ Tm telescope
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5-band simultaneous observation system

plical £-Danda camera

Instrumentation was conducted by
Takahiro Nagayama

Optical 2-band camera ]

kSIRIUS: NIR 3-band camera ] Master thesis by Akamine




SN+ Z= &l

2023 Jan kSIRIUS (JHKSs)

SN 2023ixf: Bright Type II w/ flash ionized feature
MY, Nagayama, & Fujii (2023) PASJ, Singh+, (2024) ApJ

SN 2023vbg: Type IIn w/ anomalous precursor
Goto, MY+ (2025), accepted to ApJ

SN 2023xg0: Type Ibn/Ich w/ dust emission
MY+ (2025), submitted to ApJL

SN 2023gfo: Highly reddened very luminous Type IIP

Namba, MY+ in prep
fth %K
2024 Jan kSIRIUS+gi camera (giJHKSs)

SN 2024iss: shock cooling in Type IIb
MY, Nagayama, & Horikiri (2025), PASJ

SN 2024dy: Dust growth in long-lived Type IIn
Goto, MY+. in prep

2024 Jun ' '
gi camera (gi) KSIRIUS is down..

Now kSIRIUS will reboot in Autumn/Winter



SN 2024iss: Double-peaked LCs in Type IIb

MY, Nagayama, & Horikiri 2025, PASJ
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UV-opt-NIR 12-band LCs revealed
the high-luminosity first peak




Cooling emission
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From the comparison of the temperature with the
YSG and BSG models, we estimated R=50 for YSG
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and 340 for BSG, consistent with typical SN IIb.



SN 2023xg0 : NIR excess

- Transition from Icn to Ibn
- Carbon-rich CSM
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Dust mass and temperature
evolution
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Assuming the wind velocity
gas-dust mass ratio, the gas
mass is 102 M, . indicative of

M=0.1 M, yr1

60

The dust temperature
remained relatively
constant at
T=1600=*100 K.

The dust mass remained
almost constant at
(1.3 £ 0.3) X 10™* M,

This is indicative of a NIR
echo

MY & Nagayama 2025, submitted to ApJL



Goto et al. accepted in ApJ
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SN 2024dy: Dust growth In
long-lived Type IIn

Goto et al. In prep
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SN 2023gfo: Very luminous Type IIP SN

- EBIEE1m, [LB1.5m, 1 >~ FlIA76cm (2 & 4 B YEE A
- KEAIR, RAEDRIIC £ B IRLEHTE (Av=2.0)

cINFTCHAINTWE LD TELBEIWELEDOD 1 D
*Vband TH EE— 27 -185F L Lk KIAD R T—FERH S L

23gfo &

-20 1 99am 19 —
03hn =
? . 04et = °
-ig| ® 05cs -18 | °
& . 08in
Mk % o 12A
= « e ® 12ec A7 |
=-18 > 13e]
'c - 23ixf =
> 07o0d = -16 |
=. ]
s 17 * v
5 ® ® . -15 |}
o
216 * * ¢
< -14 |
- ]
15 " -13 | \
iE* *
-14 = ' : : - : 12 = : : : .
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Days from the Explosion Days from the Explosion

Ks band V band

Namba et al. in prep



relative flux

-13.5

-14 |

-14.5 |

-15

13 Host IR
FHRH
+4d MJD=60054."
SN2023gfo SN2013ej 135 -
: a +5d MJD=60055.
hoy g M| !
SN20070d )
-14.5 | _
SN1999em MJD=60061.
' ' ' ' Ha
4000 5000 6000 7000 8000
Wavelength(A) 15

4000 5000 6000 7000 8000
Wavelength(A)

B VOWEREB TERDHD AT kL 3EEIS(HEX)

CH11dD RRY R ILESITHEREK & LR (LX)

CHaBRIPHR & V0 +11dDIRE v,5,,,=13800km/s

Namba et al. in prep



Pre-SN Injection?

SN2023gfo 7960
SN2009kf 6125 12 2.8
NormalSNIIP ~1500 ~10 ~1

— R RNIPRIBHEDYIEE # (I E L. SN2023gfo &
A= T)&1T) EFFEDIEFICKE WL
SN2009kf(Z£E1LL . Energy injection ?




Summary

We used the KU 1-m telescope with the kSIRIUS
(NIR) and gi (optical) cameras for simultaneous
five-band photometry of transients.

About 99% of its time is dedicated to time-
domain astronomy.

My talk covered:

SN 2024iss: Double-peaked LCs (YSG progenitor
candidate)

SN 2023xg90: Strong NIR excess (circumstellar
dust)

SN 2023vbg: Type IIn w/ anomalous precursor
SN 2023gfo: Very luminous Type IIP w/ large size
SN 2024dy: Dust growth in long-lived Type IIn







Ci rC u mSte lla r Considering the carbon dust,

the evaporation radius is

d ust R™1.2x1076 cm
It is larger than the outer edge
of the ejecta at 107> cm.

NIR excess starts at t=15 d.

From the light travel time,

the minimum distance is
‘,.-t.... 3.9x1076 cm

UV/blue

Assuming the gas-dust mass
¢ ratio, the gas massis 102 Mg
indicative of M=0.1 M, yr-1

MY & Nagayama 2025, submitted to ApJL



3.6 Bolometric luminosity
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» Risetime=70d
» NIR peakiis late
-risetime=100d
» After 300 d
- optical : steeper decline
- NIR: flat
= NIR fraction is increasing

» Mass-loss rate
(Assuming v_wind = 100 km/s)

= 0.012 MOyr-
(using relation of Chugai & Danziger 1994)

For comparison
- 10jl (Fransson+14): 2 0.8 MOyr
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Sample: Time-resolved 5-band light curves
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SN 2023bee: A nearby Type

- Standard explosion
scenario (e.g., delayed
detonation; Khokolov
1991) model expect

the double-peaked LCs = figselt :

in NIR bands O

- 120 days NIR LC al |

- Double-peaked in o |

JHKs e

- Relatively slow g 15|

- Similar to shallow Tl
silicon Type Ia SNe §
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Yamanaka & Nagayama
2025, in prep
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