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Table 10.2. Some estimates of K -ratios in the Solar System

Meyer & Schramm Fowler Cowan et al.
1986 - 1987 1987, 91
D235/ P23g L5t 134419 - 1.16
N3s5/Na3g @ 0.310 0.33 0.32
Do fooas 16k .2 - 1.71 + .07 1.65 + .05
No33/Npag @ 3.5+ .2 2.30 2.32
P244/ p238 0.12 to 1
Noaa/Nazg @ 0.005 =+ .001
K735 238 0.21 £ .05 . 0.246 £ .035 0.273
K232 238 22+ .3 - 1.35+£.10 1.40 4 .05
K244 238 0.004 to 0.05 :

@ At formation of Solar System.
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Fig. 10.4. Above: spectrum of the solar-type G-dwarf star HR 509 showing fea-
tures of Th II and Nd IT near A 4019 A, after Butcher (1987). Th II is blended with

a strong feature due to Fe and Ni, as well as weaker features. The tracing around -
the zero level shows 10 x the difference between the observed spectrum (dots)
and the fitted synthetic spectrum (continuous curve). Reproduced with permission
from Macmillan Magazines Ltd. Below: spectrum of the same region in the very
metal-poor giant star CS 22892—052 ([Fe/H] >~ —3) with a large relative excess
of r-process elements ([r/Fe] = 1.7), adapted from Sneden et al. (1996).
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Fig. 7.1: Neutron-capture element abundances of HE 1523—0901 in comparison
with those from the solar r-process (Burris et al. 2000) scaled to match the observed
elements with 56 < Z < 69 (top panel). The bottom panel shows the residuals
from the abundances of HE 1523—0901 minus the solar r-process values.



Table 7.1.  Ages derived from different abundance ratios

X/Y log(PR)* Ref. loge(X/Y)ors Age (Gyr) Adopted

Th/BEu —0.377 1 —0.50 £ 0.10 5.7£4.7  7.84+4.7
Th/Eu —0.33 2 —0.50 £0.10 7.9+4.7 alar

Th/Eu —0.295 3 —0.50£0.10 . 9.6+4.7 e

Th/Os -1.15 2 —-1304010 = 7.04+4.7 7.044.7
Th/Ir —1.18 2 —1.36 £0.10 8.4+4.7 11.3%+4.7
Th/Ir  —1.058 =~ 1 —1.36+0.10 14.1+4.7 20c

U/Eu  —0.55 2 —144£0.15 13.2422 13.2+2.2
U/Os —1.37 2 —2.244+015 129422 12.942.2
U/Ir —1.40 2 —230£0.15 13.3422 14.1+2.2
U/Ir —1.298 3 —2304+0.15 14.842.2 XX

U/Th  —0.301 4 —-0944015 13.943.3 14.843.3
U/Th —0.29 b} —094+0.15 14.1+3.3 i

U/Th —0.256 3 —094+015 14.9+3.3

U/Th  —0.243 6 —0.94+0.15 15.243.3

U/Th —0.22 2 —094+015 157+3.3

®PR. initial production ratio

Refs. — 1: Sneden et al. (2003), 2: Schatz et al. (2002), 3:
Cowan et al. (2002), 4: Goriely & Arnould (2001), 5: Wanajo
et al. (2002), 6: Dauphas (2005)
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Figure 7 The March 7 (maximum light) spectrum (top) of SN 1981b (Branch et al. 1983)
is compared with a synthetic spectrum (below) for deflagration model W7 (Nomoto et al.
1984b). In order to obtain the good agreement shown, it was necessary to mix the composition
in Figure 5 external to 0.65 Mg (v ~ 10* km s~'). Terrestrial absorption features in the
observed spectrum (circled crosses) are indicated. Figure taken from Branch et al. (1985).
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Fig. 3. Theoretical (solid and dashed lines) of two 3D models with different Ni
masses in comparison with observed V-band lightcurves. SN 1994D was a ‘normal’
SN Ia, while SN 2003er and SN 1991bg were bright and faint, respectively (Sorokina
and Blinnikov, 2003). Note that the highest Ni-masses we could get until now are
around 0.4 M,



LIGHT CueEs

— RISE f5 Ly ~(0'°LQ

| QAR WS

= INTIAL STEE? OEC<UAC

hy ~3 Meg 300(7,;
= StANGR DEwne Wity
£~ ala.(/a
SReaRA
—MAY : Qe Mg R &« O
§0o0 ~39000 ‘ﬂ\k

— Dy Fedj
“Jomwer Rl R Gofg




ENERGY REQUIREMENTS

' KE of EJ€eth A~ 10 'JZ/
* EM Qs A (0

e -— ey -y S S i

Baen lMoéﬂ C+O B Re
\» ‘05’

RS ssammmens
—— -
-



LiGHT COURVE PW 'o:’
KAD (cAcTVE DECAr &




TMMEDIATE PROGEN (TORS

<
“\fsewaem NUCLEAR MATER A"

~> NOT" THERM OSTATTED AS N
NoN - DEGENGLATE MATERIAL

' ExPLeSieny TRIGESRES Ry

ol
we > M anes

' He W ?
— SWGLE SFARS <> He WwrTe ON
IN LIFET'mE ©oF GALAKY
— BWMRY Stz 5 He W + Camp,
= MM ~> Very VIOLEAT, Top
/ ENGRGE’QQ

OEToONATION “"ASS €
badoy Mo, ( £EM€~ 'r:



CO WD =nag NaskE

ONeMs WO — CBLLAPSE THANKS
TS BLRIRN APTIRE oy WMJ

- Q.6

. »
Z“‘Mg +oo > Naw +y
ZLPNQ_) = Z%I\/\ﬂ +e  rv

=7 STRaG  NEOTR(SO @@6\)\%

[ 0kcA m@cegs]

T d agfron Ger, (R @7
(Ses dmagx, pilg)




CO WO —, 3W\¢«

ACLRETION from o SoM@dAlen
= WD +mas, AWhooce | Aok
_ ~ . ANorrvo .
WO reL GC% s(-k(

MERQSZ o PAIR o Whg
=~ BOVALE dEGRNERATE



Close Binaries

Main-sequence binary . ‘

Subgiant/FGB + MS e @ EacBswriNs o ] @ TPaGBstr+s

Dynamically unstable RLOF Dynamically unstable RLOF l Dynamically unstable RLOF
CE ejernon CE 919““’“ l CE ejection

Heste+Ms @ @ He RG + MS ‘ o) O @ @ cowp+ms

l Stable RLOF l l
He RG + MS @ O cown+ys @ @
SN Ia *@

Stable RLOF l l

cown+ys @ @ o1 *@ ©)
N 1a

SN Ia *@

(A)

(B)

Figure 1: Binary evolutionary scenarios of the WD + MS channel for producing SNe Ia.
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Figure 2: Similar to Fig. 1, but for the WD + RG channel.
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Figure 3: Similar to Fig. 1, but for the WD + He channel.

Lo 3 TNy

—=> COm o He, STAR,



_ /Mead
| O+Ne+Mg WD Formation —> NS 7
= 107 Neutron Star ]
T Type Ia Supernovae
s
- 2 — (carbon deflagration) (C deflag.)
.z _
1078 | }
I’
- (off - center o
He detonation)
Neutron Star
107" _ B
(C deflagration)
l L ! 1 L ! |
0.8 1.0 1.2 1.4
Mg o (Mg)

Fig. 5.23. Possible outcomes of accretion on to a CO white dwarf, according to
its mass and accretion rate. Mgyq is the critical (Eddington) rate above which
radiation pressure drives material out. After Nomoto and Kondo (1991). Courtesy
¥an-ichi Nomoto.
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Figure 13. Isotopic yields integrated within the whole ejecta (after radioactive decays). The mass fraction is shown relative to the solar value and normalized by Fe.

(A color version of this figure is available in the online journal.)
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Figure 5 Composition of a carbon deflagration model for Type I supernovae (Model W7
of Nomoto et al. 1984b) as a function of interior mass in solar masses (top of figure) and
asymptotic expansion velocity (bottom of figure). The composition is sampled at a time near
maximum light (15 days). All of the cobalt shown will later decay to *Fe. Figure taken from

Branch et al. (1985).
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densities attained in different mass zones
during the outward propagation of burning
fronts in supernova explosion models. The
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et al., 2006; CC-25: Limongi and Chieff,
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isotopes of multi-isotope elements are circled. Adapted from Tsujimoto (1993).
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Figure 13. Isotopic yields integrated within the whole ejecta (after radioactive decays). The mass fraction is shown relative to the solar value and normalized by Fe.
(A color version of this figure is available in the online journal.)
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Figure 14. Ratios of integrated element yields to the W7 model yié]ds.
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(A color version of this figure is available in the online journal.)
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