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What is SN lax? f”ght

» A group of thermonuclear =0 e s
supernovae with
* lower luminosity : "
» lower ejecta velocity O
— “Failed” explosion X
S
Qo
: = |
* Late-time spectra never become
fully optically thin. | T Mo e e from | R % E
[ ] ; - il 1 l ;
— Leaves behind a bound remnant. %—P.h.""pfore"?‘t.'i” NS L3

low
Am,s(B)
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Progenitors & Explosion Mechanisms of SN lax

»The leading scenario is:

Supernova 2012Z in
% Spiral Galaxy NGC 1309
Hubble Space Telescope

A pure deflagration explosion by e S
helium accretion onto a CO WD. -

* To confirm this scenario, we need
information on the outermost layers.
* Ejecta velocity
 Spatial distribution of Ni in the
ejecta

»Early-time observations are needed.

~ Credit: NKEE” ESA. aird Z. LevaE_(lTSc'l)
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A Nearby SN lax: SN 2025qe

* Discovered on 2025/1/18 by ZTF

Tomo-e Gozen transient survey independently
detected the object on 2025/1/18.

. Transient Candidates 77V 13:33
transientld: 8391561, RealProb: 0.760 , SN-Prob: 0.820
AT 2025qe, VSX: Failed

Detail
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Pre-Peak Observations (Photometry)

Days instrument g mag r/Rc mag | Ic mag
from disc.
0 ZTF-g 18.673 - -
0.103 ZTF-r - 18.716 -

0.265 Tomo-e 19.285 (clear) - -
0.342 Tomo-e 18.901 (clear) - -
1.334 MITSuME 17.691 17.196 17.446
2.310 MITSuME 17.147 17.208 17.193
3.298 MITSuME 16.900 17.019 17.012

+ ZTF, ATLAS, UVOT,
Seimel (Kyoto U.), Kanata (Hiroshima U.),
1.0m telescope (Kagoshima U.)
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https://oister.kwasan.kyoto-u.ac.jp/2023/09/14/oister-project-en/

IPre—Peak Observations (Spectroscopy)

Days from | telescope | instrument min A max A
disc. [A] [A]
[TNS, Public] 0.539 Lijiang-2.4m YFOSC ~3400 ~9000
[TNS, Public] 1.746 Liverpool- SPRAT ~4020 ~8100
2.0m
4.379 Seimei-3.8m | KOOLS-IFU | ~4000 ~8500
12.368 | Seimei-3.8m | KOOLS-IFU | ~4100 ~8500

Seimei Telescope, Kyoto Univ.
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Ir—band Peak & Decline Rate (Light Curve)

* Extinction by host galaxy

— negligible (almost no Na ID
absorption)

* Extinction by Milkey Way
— A, = 0.053

M eqr(r) = —16.394,
Ams(r) = 0.784
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Ir—band Peak vs Decline Rate Plane

* Plotted SN 2025qge on Singh+23 r-band
Peak vs Decline Rate Plane.

* SN 2024pxl is also plotted.

» Classified as a intermediate-luminosity SN
lax in a recent study. (Singh+25)

« SN 2025@e is an intermediate-luminosity
SN lax with only a few observational
examples.

« Appropriate for comparison with 2019mu;
(and 2024pxl)
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https://arxiv.org/abs/2305.12713
https://arxiv.org/pdf/2505.02943

Spectrum at B-band Peak

* B band peak of 2025qge: Estimated in comparison to 2019muj

* UsiL max ~ 4500 km/s: intermediate luminosity

SNe lax spectra around the B-band peak
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From NUV to NIR Light Curve of Rising Phase

Filter w2 M2 U B g cyan | clear Rc r | orange Ic

Aefr [A] | 2076 | 2247 | 2716 | 3524 | 4346 | 4746| 5182 | ~5000 | 5412 | ~6500| 6370 | 6630 | ~8000

¢ full transmission
o SN 2025qge photometry
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Comparison with Other Early SNe la Spectra
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Discussion

plgem™
104 103 102 107! 10° 10!

* Low velocity myy
» Lower kinetic energy

» Suggests weak burning (deflagration)

Density

. . dlstrlbutlonl I“O"g"‘“ Lach+22
* Ni Ill absorption lines are detectable of 2
> Similar to 1991T-like, 1999aa-like vl
» Suggests Ni mixing into the outer ejecta
56N il

d|Str|but|On_10 _va/mogkms-’ 5 10
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https://www.aanda.org/articles/aa/abs/2022/02/aa41453-21/aa41453-21.html

Summary

* SN 2025¢ge is an intermediate-luminosity SN lax.

* A very early spectrum similar to that of 1991T-like (as in
previous studies), suggesting Ni mixing.

 [Future work] Relate observed features to the occurrence rate
of intermediate-luminosity SNe lax.
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