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NI | feg’rure around
6550 A

. Feature centred on 6550 A
present in multiple llb/lb spectra

at ~200 days serkstrand - SR IARNG

et al., 2015
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« Differingstrengths per SN
 Initially thought to be hydrogen

+ Found fo very likely be caused .
by NIl doublet at 6548, 6583 A
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Usecase: Potential As a diagnc tic
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Usecase: Tracer of He/N zone

- In the current theory, type |b and Ic differ
due to presence of He/N zone

- However, potential surpression of He-
emission makes this not certain (€.9.
Williamson et al., 2021)
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- The nitrogen emissionis a tracer for a
He/N zone, providing additional
constraints to our theory

107}
Mass coordinate




My Project: Model the N Il Emission

« Use as input model the Helium
core preginotrs from Woosley et
al., 2019

—— 300d/NIl_he4p00_AJ]_10_90

[O 11 AA 6300, 6364
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« Evolve theirspectra using SUMO
NLTE code (Jerkstrand et al.,
201

« Track N Il evolutionthrough time

« Compare the results to observed
SNe spectra 0.00
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My Project: The Effect of Mixin
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» During explosion, SN ejecta get
mixed to varying degrees

mass fraction

« Multiple sets of 2D-simulatfions show
that lower mass means more mixing

« Testeffect of different mixing
strengths by parametrising this in
models

mass fraction

Nomoto et
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— Fit a double Gaussian 1o obtain
Fractional Line Luminosity

Flux [10715 erg s-1 cm2]

| —— Total flux Model: 2.7%
NIl flux Fit: 2.7%

T T T T T T T T T
6100 6200 6300 6400 6500 6600 6700 6800 6900 Fit
Wavelength [A]

Flux [1071% erg s-1 cm2]
Flux [10~1° erg s-1 cm2]

Flux [1071% erg s-1 cm2]

Py

. . . : . . . . . 4000 6000 8000 6200 6400 6600 6800
6100 6200 6300 64(3;]avelﬁei(}g(1h [2]600 6700 6800 6900 Wavelength [A] Wavelength [A]




Prelimi

nary Results: MIXIng not as
mportante

—— Fit he3p30_10_90 —— Fit he4p00_10_90 —— Fit he6p00_10_90
Fit he3p30_20 80 Fit he4p00_20_80 Fit he6p00_20 80
Fit he3p30_30_70 Fit he4p00_30_70 Fit he6p00_30_70
141 g he3p30_60_40 —— Fit he4p00_60_40 —— Fit he6p00_60_40
e FindMass to be the dominant ==+ 2011dn == 2011dn - 2011ch

factor for N Il percentage 12] T2 e T T e

« Correspondence with Nomoto's
group finds that mixing
percentage is mostlikely at 0-10%
level

« Ni56 does simply not get mixed
well enough with N14

=
o

(0]

[@)]

e
g
Q
>
@]
o
Z
Q
<
]
£
x
=]
=
Q
)]
o]
]
c
0]
[9)
e
O]
o

200 300 400 200 300 400 200 300 400
Time since explosion [d] Time since explosion [d] Time since explosion [d]




Preliminary Results: Comparing
with Observations

SN1987M
SN1998bw
SN2003gf
SN2007gr
SN2007I
SN2011bm
SN2019yz
SNPTF12gzk
3p30

4p00

SN2004ao
SN2009jf
SN2012fh
SN2015ah
SN2012au
SN2015Q
SNMASTEROT]1204
2007Y

- he3p30
hedp00

---- he6p00

SN1993J
SN2001ig
SN2003bg
SN2008ax
SN2008bo
SN2011dh
SN2011hs
SN2016gkg
SN2020acat
SNASASSN14az
he3p30
he4p00
--- he6p00

=
o
® 0 000 0 00

o
® ® 00 050 0 00

o
o
@
5
c
@
&
@
o
=

NIl percentage

]
o
©
5
c
]
hu
@
o
=

200 300 400

200 300 400 200 300 400 . .
Days since explosion

Days since explosion Days since explosion




	Dia 1: N II as a Diagnostic for Supernova Progenitor Mass
	Dia 2: NII feature around 6550 Å
	Dia 3: Usecase: Potential As a diagnostic
	Dia 4: Usecase: Tracer of He/N zone
	Dia 5: My Project: Model the N II Emission
	Dia 6: My Project: The Effect of Mixing
	Dia 7: Fit a double Gaussian to obtain Fractional Line Luminosity 
	Dia 8: Preliminary Results: Mixing not as important?
	Dia 9: Preliminary Results: Comparing with Observations

