
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Exponential fit on the ROTSE light curve of SN 2008in (left) and the ZTF early light curves of SN 2020jfo (right). The blue shaded areas shows the obtained t0 posteriors. The black curves show the mean fit, namely, the fit that results by taking the mean of the posterior distributions. In case of SN 2020jfo, the g-band light curve was further rescaled after the normalization to improve clarity on the figure. The shaded regions denote the 68% and 95% confidence intervals.

      

    

  
    
      Fig. 5. 
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        Evolution of Θ/vph for SNe 2008in (top panel) and 2020jfo (bottom panel). The derived distance, D, and the final time of explosion estimate (with respect to the initial light curve fit-based value), Δt0, are displayed in the top left corner of each panel. The shaded region shows the 68% confidence interval of the fit. The displayed uncertainties denote the 1σ errors on Θ/vph.

      

    

  
    
      Fig. 7. 
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        Spectral time series of SNe 2003hl and 2003iq, along with their fits. The grey-shaded areas denote telluric regions.

      

    

  
    
      Fig. 10. 
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        Spectral time series of SNe 2002gw and 2008ho, along with their fits. Grey-shaded areas denote telluric regions.

      

    

  
    
      Fig. 11. 
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        Evolution of Θ/vph for SNe 2002gw (top panel) and 2008ho (bottom panel).

      

    

  
    
      Fig. 12. 
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        EPM regression performed for SN 2002gw on the Θ/vph values calculated using the BV (green) and BVI (blue) bandpass sets.

      

    

  
    
      Fig. 13. 
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        Exponential fit on the early light curves of SN 2004et (left) and SN 2017eaw (right), along with the determined time of explosion posteriors (blue shaded regions).

      

    

  
    
      Fig. 14. 
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        Spectral time series of SNe 2004et and 2017eaw, along with their fits.

      

    

  
    
      Fig. 15. 
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        Evolution of Θ/vph for SNe 2004et (top panel) and 2017eaw (bottom panel).

      

    

  
    
      Fig. 16. 
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        Distance posteriors obtained from the EPM analysis of the supernovae for the various host galaxies. The calculated Bayes factors are displayed in the top-left corners of the panels.

      

    

  
    
      Fig. C.1. 
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        Interpolated light curves of the individual supernovae. The vertical grey lines show the epochs of spectral observations.

      

    

  
    
      Table C.1. 

      Interpolated magnitudes for the various supernovae. The values in the brackets denote the uncertainties of the estimates.

      
        


	Epoch [d]
	B
	V
	R
	I
	g
	r





	M61 – NGC 4303



	




	2008in



	7.59
	15.17(.02)
	15.11(.01)
	15.01(.01)
	14.87(.02)
	—
	—



	8.53
	15.21(.02)
	15.12(.01)
	15.02(.01)
	14.87(.02)
	—
	—



	9.50
	15.22(.02)
	15.12(.01)
	15.02(.01)
	14.87(.02)
	—
	—



	13.99
	15.27(.02)
	15.14(.01)
	15.03(.01)
	14.87(.02)
	—
	—



	16.30
	15.30(.02)
	15.15(.01)
	15.03(.01)
	14.87(.02)
	—
	—



	29.32
	15.44(.02)
	15.19(.01)
	15.05(.01)
	14.86(.02)
	—
	—



	




	2020jfo



	7.08
	—
	—
	—
	—
	14.54(.02)
	14.48(.02)



	9.44
	—
	—
	—
	—
	14.59(.01)
	14.50(.02)



	11.39
	—
	—
	—
	—
	14.61(.01)
	14.50(.02)



	12.00
	—
	—
	—
	—
	14.67(.01)
	14.51(.01)



	13.98
	—
	—
	—
	—
	14.69(.01)
	14.52(.01)



	15.00
	—
	—
	—
	—
	14.82(.01)
	14.54(.01)



	19.42
	—
	—
	—
	—
	14.82(.01)
	14.54(.01)



	




	NGC 772



	




	2003hl



	15.28
	16.93(.02)
	16.46(.01)
	16.04(.02)
	15.87(.01)
	—
	—



	




	2003iq



	8.98
	15.76(.02)
	15.75(.01)
	15.42(.01)
	15.33(.02)
	—
	—



	16.19
	15.97(.02)
	15.72(.01)
	15.42(.01)
	15.33(.01)
	—
	—



	20.79
	16.17(.02)
	15.74(.01)
	15.38(.01)
	15.30(.01)
	—
	—



	29.04
	16.57(.02)
	15.82(.01)
	15.43(.01)
	15.33(.01)
	—
	—



	




	NGC 922



	




	2002gw



	16.52
	17.66(.02)
	17.32(.01)
	—
	16.87(.01)
	—
	—



	20.12
	17.80(.01)
	17.35(.01)
	—
	16.84(.01)
	—
	—



	21.12
	17.83(.02)
	17.36(.01)
	—
	16.83(.01)
	—
	—



	




	2008ho



	20.48
	18.51(.01)
	18.00(.01)
	—
	—
	—
	—



	25.43
	18.68(.01)
	18.02(.01)
	—
	—
	—
	—



	




	NGC 6946



	




	2004et



	10.44
	12.91(.02)
	12.63(.01)
	12.29(.01)
	12.03(.02)
	—
	—



	12.31
	12.96(.02)
	12.65(.01)
	12.29(.01)
	12.03(.02)
	—
	—



	14.30
	13.00(.02)
	12.66(.01)
	12.30(.01)
	12.02(.01)
	—
	—



	20.19
	13.13(.02)
	12.70(.01)
	12.31(.01)
	12.02(.01)
	—
	—



	24.00
	13.27(.02)
	12.73(.01)
	12.32(.01)
	12.01(.01)
	—
	—



	29.98
	13.58(.02)
	12.78(.01)
	12.34(.01)
	12.00(.01)
	—
	—



	




	2017eaw



	11.78
	13.24(.01)
	12.87(.01)
	12.45(.01)
	12.21(.01)
	—
	—



	13.77
	13.30(.01)
	12.90(.01)
	12.46(.01)
	12.23(.01)
	—
	—



	15.74
	13.37(.01)
	12.92(.01)
	12.48(.01)
	12.25(.01)
	—
	—



	19.73
	13.51(.01)
	12.95(.01)
	12.49(.01)
	12.26(.01)
	—
	—



	21.73
	13.60(.01)
	12.97(.01)
	12.49(.01)
	12.26(.01)
	—
	—



	22.72
	13.64(.01)
	12.98(.01)
	12.49(.01)
	12.26(.01)
	—
	—



	24.72
	13.73(.01)
	12.99(.01)
	12.50(.01)
	12.27(.01)
	—
	—



	32.83
	14.08(.01)
	13.10(.01)
	12.57(.01)
	12.28(.01)
	—
	—





      

    

  OEBPS/aa45379-22-eq9.gif
@ = mgmm Z (ms —m)”.





OEBPS/aa45379-22-fig20.jpg
4 =3 =3
W S g
q
£
o n n
N bt ™ n
o (R -
~N
2 |o o .
3 S O S S AN 2
........................... ] _ 2
2 2 [
g n S 3
= ~Z2 =
c <
5 BB i [ttt Attty ]
2 1 2 g
N o3 8
S S
o g e
3 ] 3
8 |- ] [ I I A — Q¢
< n £ o £
£ 2% 2 @
................................ ° o @ o
““““““““““““““““““ £ E I g £
= oF & rar
llllllllllllllllllllllll L -
- =
o - v
g °
0
@ > - <] o> [
o~
- = -
() =]
"
o w S " S P S ~ < © P o n S o o n
= w < < ~ ~ @ I © @ 3 N o - ™ < <
A A H S ] 5 A 2 a 3 3 = B A A = B
bew e bep
e
S
= ]
® 2
o 0
o ~
~ o~ N
=
%) " o
& 0
&
3 S 2
z ® n 3
3 h N
o N
< s - 13
s [T PN VRN (VR S — s
2 2
H 8 o8
a - S B ey Sa
. S g
H ) N3
P T o B E ng 9
2 e n g
3 @ ~%
o [ S S S A | o
£ £ £
S mT : MT
RN = 5 [~ <
m o <
=3 S |un =3
S S |a =3
o >a N o> S [N o> - S
=4 =
- ] - & . =
o w
° s
S
o - S - S " mw S w o wmw o w o 1w o 1w o 1w o S 0 < n 2
< < & 0 o < w86 8 K N £ 38 & 3 8 38 & ] S o o o <
K1 s 9 n 5 < 4 8 |8 & & 8 6 N K N KR ® © © - - - - -
ben 6ep I T N Ben

Time since explosion [days]

Time since explosion [days]





OEBPS/aa45379-22-eq6.gif
¢ = MPNe*
ms = M§'(£*) - 51og(0) + As
Ry

10pe”

h
M = M +Slog





OEBPS/aa45379-22-fig14_small.jpg





OEBPS/aa45379-22-fig20_small.jpg





OEBPS/aa45379-22-fig5_small.jpg





OEBPS/aa45379-22-fig17_small.jpg





OEBPS/aa45379-22-fig1.jpg


OEBPS/aa45379-22-fig2.jpg
E(B = V)gal.

it
‘E—

—-—-- Example Kernel

------ Silverman Kernel

[ 2017eaw best fit values
KDE distribution

s_,..‘.

O 0 © 2l B 29 1O i
Y 0'903’503 NCRNE NN AN NN
E(B — V) [mag]

5 6 K @
o 0“30“ 0”‘60“ oMok





OEBPS/aa45379-22-fig5.jpg
©/vpn La/Mpc]

O/vpn [A/Mpc]

N
o

=
o

g
=}

o
wn

o
o

g
o

=
5

=
=}

o
5

o
o

¢

Mean fit
68%
2008in
2020jfo

SN 2008in

D = 15.06 = 0.71 Mpc
Ato = 0.14 = 0.15 day

Mean fit
68%
2020jfo
2008in

SN 2020jfo

D = 14.95 + 0.78 Mpc
Aty = -0.12 * 0.34 day

10

15
t—to [d]

20

25

30

35





OEBPS/aa45379-22-fig7.jpg
F (normalized)

SN 2003hl SN 2003iq —— Observed
14 4 —— Emulator fit
9.0d
O-i 15.3 d|
16.2d
—14
20.8d
—2 ]
29.0d
-3
4000 5000 6000 7000 8000 9000 4000 5000 6000 7000 8000 9000
A1A] A A1





OEBPS/aa45379-22-fig8.jpg
©/vpn La/Mpc]

O/vpn LAd/Mpc]

2.0

15

1.0

0.5

0.0
2.0

.
v

=
[=}

I
5

o
o

—— Mean fit SN 2003hl

68%
D = 33.95 * 4.49 Mpc

¢ 2003hl " 70000 = 1.2 day
2003iq
—— Mean fit SN 2003iq
68% D = 26.02+1.85M
. = 26.02 + 1. pc
¢ 2003iq " "00 01 & 0.54 day
2003hl
0 5 10 15 20 25 30

t—to [d]

35





OEBPS/aa45379-22-fig10_small.jpg





OEBPS/aa45379-22-fig9.jpg
Flux (normalized)

°

°

°
IS

°
B

—— Meanfit 0 68% 95% i v

—— Mean fit

U 68% o 95% v

Non-detection I

Flux (normali

10

0.8

0.6

0.4

0.2

0.0

0 5 10 15 20 25
MJD - 52555

5 10
MJD - 54790

15

20

25





OEBPS/aa45379-22-fig1_small.jpg
.o
L





OEBPS/aa45379-22-fig16_small.jpg





OEBPS/aa45379-22-fig4_small.jpg





OEBPS/aa45379-22-fig7_small.jpg





OEBPS/aa45379-22-fig3_small.jpg





OEBPS/aa45379-22-eq15.gif
fo = JD 2454789.






OEBPS/aa45379-22-fig18_small.jpg





OEBPS/aa45379-22-eq18.gif
P(d;,d;|DEy Jp, did; P(D)dD

Fij = : - ,
77 P(d;| Dn3i) P(d ;| DIndd) D2 4, p(D)dD [ d; P(D)dD






OEBPS/aa45379-22-fig12.jpg
©/vpn [d/Mpc]

1.00

0.75

0.50

0.25

0.00

¢ 2002gw BVI
D = 43.46 + 3.67 Mpc ¢ 2002gw BV
Aty = -0.22 + 1.14 day
ﬂ"“-
-

D = 43.85 + 3.78 Mpc LT
Aty = -0.24 + 1.15 day ==

10 15 20 25 30 35

t—to [d]





OEBPS/aa45379-22-eq17.gif
D 2457886.0172)





OEBPS/aa45379-22-fig14.jpg
F (normalizeq)

|
N

|
ES

SN 2004et

N\f\%& 11.0d
M“ 12.9d
M 14.9d

20.8d
24.6d

30.6d

SN 2017eaw —— Observed

—— Emulator fit

Wd
A A o N s

W(j

Md

4000 5000 6000

A [A]

7000 8000 9000

4000 5000 6000

A [A]

7000 8000 9000





OEBPS/aa45379-22-eq14.gif
=
2452556. 5817/





OEBPS/aa45379-22-fig15_small.jpg





OEBPS/aa45379-22-fig17.jpg
Flux (normalized)

-2

-8

-10

Keckl 14 Nov
HCT 11 Nov

Keckl 14 Nov
HCT 15 Nov

Lick 3m 19 Nov
HCT 15 Nov
Lick 3m 19 Nov
HCT 24 Nov

3000

4000

5000

6000 7000
Wavelength [A]

8000

9000 10000





OEBPS/aa45379-22-fig6_small.jpg





