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1) a C4+O white dwarf that accretes from a

ion-degenerate companion until it reaches the

Thandra mass has emerged as the standard model

(2) nov-red SNe Ia are excellent distance

ndicators, and when corrected for a correlation

hetween Jnminosity and a light-curve width

parameter they are even better

- RS A

(3) the SN Ia diversity is multi-dimensional, so

future multi-parameter luminosity corrections

should make them better still

A A
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A CHANDRA-MASS C+0 WHITE DWARF
AND A NON-DEGENERATE COMPANION

) Chandra-mass models (with snitably

sarameterized nuclear flames) can account for

3N Ia light cnrves and spectra

b) sub-Chandra “helium ignitor” models don’t

light curves and spectra;

ive good
snuper-Chandra white dwarf mergers may be too

rare, and may collapse to form neutron stars

g,

(¢) massive accreting white dwarfs are observed

(supersoflt X-ray sources; recurrent novae)

of mass transfer in

(d)  sinmlations
single-degenerate binary systemns indicate that

they can grow white dwarfs to the Chandra mass
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" Fig. 14. Maximum achievable CO-core masses as function
of the initial mass of the main sequence star, for various
initial white dwarf masses and for the two metallicities
considered here, as indicated (cf. also Figs. 13 and 17).
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SOME POSSIBLE CAUSES OF DIVERSITY

a) the white dwarl C/O ratio depends on the

nain  sequence mass of the white dwarf

rogenitor, and affects the nuclear/hydro

) the white dwarf ceniral density depends on

he history of the accretion rate, and affects the

uclear /hydro

¢) the white dwarf rotation rate depends on how
nuch angular momentum is accreted, and may
-aise  the Chandra mass and affect the

miclear /hydro

d) the metallicity 7 affects the SN line blocking




LIV FHISTCS & ASTRON a7s res U= I o i 5 E
— ,jU —

Phillips «tal 1999

10 15 20 1.0 1.5 20

AN (B) s ™
non-red SNe To.

Phillips et ol. Figure &




AL PEST N PHRINS .& FSTRON ars pa9 JAM 16 A2 RSr1d
non-red SNe. La. n Fhe, Hubble dt-a.gra.m
Catan/Tololo "Low Extinction® Sample P hilﬁi)s eJL al 1999

39 Corracted for: . P
Gntantic Pleduening g
ar t .’J il
o shindard
N PR o candles
RSt I -
-
H,=587.7%35
- R O D4 mag, axcﬁjle"‘t /
a3 B . i
i } 1
39 r CFJrre(:lled far: ) )/,,-
Galactic Reddening 9'/+/
Am (B v M, o ~%e
'E“ 7 + MR P ey > : B
{l_ corrected
o P candles |
= P /M dad /
= : :
39 Corrantad for . ]
Galactic Reddening —
Host Galaxy Reddening ‘(

37 A ) vs W, " pe .
o s axtinction

35 e A7 . corre.cj‘e.c\ J

H =641128
=04 mag

5‘59&?‘!7./




THE PSS 2. ASTRON a7s P18 = TSR 1 = 7 R

- 16 —

Nagen'f' efal. 1995

R {Cali)
5 3.0

0.5 1.0 1. 2.0

U RL TR RE TSl S

=
w
®

19 |-
. L
® m
-®
& 4
G
L
g LN
V5] 18 1 -
m nd
]
) J: v T T et
<
a7 i

[ R N PR S ” -

0.40 0.60 “0.80

RS R(Shﬁ)

Fieg. 7 -— Qbserved Mp vs. K(5i 11} (open circles} and R{(Ca II} (filled squares). The inset

nraphs illustrate ow the vatios were measured. Frror estimates can be found in Table 1




P PHTSTCS £ ASTRON @75 P11 TEl 16 i

b
nJ
=
]
i

Go.rnawi.c.‘x et ol 2002

- Ratio of 580 nim 1

ovae with All]15(1]) -~
pood udicator of I

0.8 gy e R e T
‘ T j 91b
CS- ][) i .ﬂ( 1 l”/SlH) oang 7%
V(S 7
#8b, !
™ o
= 0| - dven
hi1 £-0.80[AmI6(B}-1.1]10.17 o i
i ]
E B ' -
[~
8 3 -
Bl 866 i
L P4} @
o - o2A
2 .y
g - o k. *
[y 'eep ]
[l . by
o2} ELTEN __,r":sax 1
3 '.j - R
® * ammiB
-« M7 hnq 4
_B4ne )
GL EW o o T dominates
0.8 1 1.2 14

Am15(B} b Aﬁ'}’; (é)

© 615 i line depth for 15 supernovae. Kach point represents

ividual spectrum and the data g restricted to 13 days from Bias- The fit a}?lplies to
1.2. Tor Arnys(B)< 1.2 the line ratio is dominated by Si 11 aud

ninosity, decline rate or temperature.

e




Hiat

STPRET] CHYSICS 2 ASTRON

a7s P12 JA 16 Tu2 a9l

Bi"flnCA and van den Bergk 19%3

[ —

- A E/S0, SO, S0/Se | ]

Vo (SLTL)

|
¢

40

Days Past Maximum

Plot of the blucshift of the 46355 Sill feature v8 epoch of
atjon for the supernovae Jisted in Table 1. Supernovae in elliptical
ies are seen 1o fall along the lower edge of the observed distribu-
SN 1980N, which ocourred in the Sa pec galaxy NGC 1316, is
n a8 an open diamond.




=

173

eroe

TAM 16 TRz

HHEPHYSICS & ASTRON

v

2T

AR

—(Zs) o\o/ (su on @)
A

i g
71 u : 01 ® 0
1 #
: ate Oase
Foeg 05 uw«.wwﬁmw ase ,&m
¢ g1 L6 Nos'® oy |20
] g6 @ NOBO)
vis@ V60O 560 X%@ ssie
aré @ -
Wr60 Z
BT Vie® IR 2
] ANJWMW_
m s LY . I
jowersuwWIL -1 $7

Agrsaapap 2rdoos o4[2%ds

%]
e}

N.QQN .“\d JP_U Oﬁdﬂdm\m




AR

e

W PIYSICS 8 ASTRON @75 P14 J0 16 T2

CANDIDATES FOR MULTI-PARAMETER
LUMINOSITY CORRECTIONS

I'he following observables have not yet been
acenrately measured for enough SNe Ia in the
Hubble flow. Some of these (or others) may prove

to be useful for making luminosity corrections.

Photometric: the rise time; the peak /tail ratio

pectroscopic:  R(Si I); _V;\O(Si IT); UV features

[ZaHE
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SN Ta “EVOLUTION” IS NOTHING BUT
PROGENTITOR POPULATION DRIFT

Niumber counts, for example, evolve with time
in a way that cannot be determined by making

bservations of the local universe.

SN Ia evolution is different, because the

properties of an SN Ia depend directly on the
properties of its progenitor, not on the age of
Lhe universe. Overlap in the properties of low-z
and high-z progenitors is expected, so luminosity

corrections established for low-z events should

also apply to high-z events. SNe Ia that have the

KATIE photometric and spectroscopic

haracteristics should have the same luminosities.
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