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C Relations be-
tween the Si Il velocity
of SNe la and the birth
location in their host
galaxies. (A) The Si Il
velocity obtained around
B-band maximum light
(Vg y, ordinate) as com-
pared with the fractional
- radial distance in the host
galaxy (Rgy/Ry, abscissa)
for 165 SNe la. The Brandh-
4 nomal SNe la with v% , >
12,000 km s~ (HV group),
those with v°5 1 < 12,000
km s™ (NV group), SN
1991T-like SNe, and SN
- 1991bgike SNe are shown
by red triangles, blue cir-
des, purple stars, and dark
> -1 yellow squares, respec-
tively. The SNe la in spiral
and elliptical/lenticular
galaxies are represented
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i with solid and open sym-

. 0.8 L L bols, ively. The gray

L5 . 0 10 20 30 diamonds show the radi-
Number al distances averaged in

=——HV SNe¢ Ia binned velodity space, which

ae 0.63 + 0.08 in 9000 to 12,000 km 57, 0.42 + 0.06 in
12,000 to 14,000 km 5™, and 0.34 +0.06 in ~ 14,000 to
16,000 km s, respectively. The horizontal and vertial
dashed lines mark the place with v; , = 12,000 km s~ and
with Ray/Rg = 0.7. (B) The number distribution of the frac-
tional radial distance. The red and blue areas are for the HV and
NV groups of SNe la. The purple and dark yellow areas are for
the SN 1991T-ike and SN 1991bg-ike SNe la. (C) The number
distribution of near-maximum-ight Si Il velocity. A double

NV SNe Ia
———91bg-like SNe Ia
s 01 T-like SNe Ia

0.0 0.5 1.0 1.5 2.0 Gaussian function is used to it the distribution of 123 Branch-
R /R nomal (HV + NV) SNe la. Red and blue curves are for the high-
SN gal velocity and normal-velocity components, with respective peaks

centered at 13,000 and 10,800 km s™. The black aurve rep-
resents the combined result of these two components.

An Extraordinary Journey Into The Transient Sky



Wang et al. 2013

Relations be-
tween the Si Il velocity

91T-like SNe Ia in Ellipticals
91bg-like SNe Ia in Spirals
91bg-like SNe Ia in Ellipticals]

T T T M
HV SNe Ia in Spirals ] 1 of SNe la and the birth
HV SNe Ia in Ellipticals 1.6 ) location in their host
NV SNe la in Spirals . zz galaxies. (A) The Si Il
NV SNe la in Ellipticals 1 PP :::‘z :l:;a;ir:“ed ':r:;:‘d‘
T-li SNe in Spi - l o a . ul
917T-like SNe Ia in Spirals 1.5 & & Ry ordtotd) a8 Gore

pared with the fractional
- radial distance in the host
galaxy (Rgy/Ry, abscissa)
for 165 SNe la. The Brandh-
- normal SNe la with v% ; >
12,000 km s~ (HV group),
those with v°§ 1 < 12,000
km s™ (NV group), SN
1991T-like SNe, and SN
4 1991bgtike SNe are shown
by red triangles, blue cir-
des, purple stars, and dark
=1 yellow squares, respec-
tively. The SNe la in spiral
and elliptical/lenticular

2
z
F
2
z
z
2

(PaA1asqQ) B INS AN+AH——

2
2
2
F
A
"'A
&
[=}
Z
H
&

(1 uessens) 31qno(]) B INS AN+AHe = =

galaxies are represented
with solid and open sym-

NV SNe Ia
=9 1bg-like SNe Ia
s 01 T-like SNe Ia

0.0 0.5 1.0 1.5 2.0

Y s c b
0.8 - L boks, The gray
1.5 20 0 10 20 30 diamonds show the radi-
—r —T Number al distances averaged in
—_— I—IW SNe Ia binned velodity space, which

ae 0.63 + 0.08 in 9000 to 12,000 km 57, 0.42 + 0.06 in
12,000 to 14,000 km 5™, and 0.34 +0.06 in ~ 14,000 to
16,000 km s, respectively. The horizontal and vertial
dashed lines mark the place with v; , = 12,000 km s~ and
with Rey/Rgy = 0.7. (B) The number distribution of the frac-
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the SN 1991T-iike and SN 1991bgike SNe la. (C) The number
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velocity and normal-velocity components, with respective peaks
centered at 13,000 and 10,800 km s™. The black aurve rep-
resents the combined result of these two components.
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The SinA6355 velocities (vsim) as a function of Rsn/Rgal
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The SinA6355 velocities (vsim) as a function of Rsn/Rgal
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The SinA6355 velocities (vsim) as a function of Rsn/Rgal
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Si II A6355 velocities (vs; ;) as a function of host-galaxy stellar mass (Mejar)-
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Si II A6355 velocities (vs; ;) as a function of host-galaxy stellar mass (Mejar)-
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Si II A6355 velocities (vs; ;) as a function of host-galaxy stellar mass (Mejar)-
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Sample
122 Supernovae la

Rsn normalized to the R, defined as the radius at
which 90 per cent of the flux from the galaxy is enclosed

the morphologies are E, SO, Sa, Sh, Sbc, Sc, Sd, Im with
0° <1 < 90° inclinations

no deprojection is applied for the host galaxies

Barkhudaryan et al. 2025
Our sample

» Spectroscopically classified 397 Type la SNe

 Entire sky (SDSS, Pan-STARRS, and
SkyMapper Survey)

« the morphologies are E - SO - Sd types with
0° <i < 90°inclinations.

« any galaxy exhibiting strong disturbances are
excluded

* Redshifts z < 0.04

We use the R,; = D,5/2 normalization to
bring the galaxies in this study to relatively
the same size.

Also, we apply inclination correction for
spiral galaxies with 0° <1 < 70°
inclinations.
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Sin 16355 velocities, plotted against the stellar galaxy masses of the volume-limited ZTF DR2 SN Ia
sample for 477 SNe la spectra with a phase range of -5d <7, <5 d.
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Sin 16355 velocities, plotted against the stellar galaxy masses of the volume-limited ZTF DR2 SN Ia
samole for 477 SNe la spectra with a phase range of -5d <7, <5 d.
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