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Abstract

The nucleosynthetic yield of isotopes lighter than A = 66 (zinc) is determined
for a grid of stellar masses and metallicities including stars of 11, 12, 13, 15, 18, 19, 20,
22, 25, 30, 35, and 40 My and metallicities Z = 0, 10—4, 0.01, 0.1, and 1 times solar (a
slightly reduced mass grid is employed for non-solar metallicities). Ajtogether 78 different
model supernova explosions are calculated. In each case nucleosynthesis has already been
determined for 200 isotopes in each of 600 to 1200 zones of the presupernova star {Weaver
& Woosley 1995; Paper |), including the effects of time dependent convection. Here each
star is exploded using a piston to give a specified final kinetic energy at infinity (typically
1.2x 1051 erg), and the explosive modifications to the nucleosynthesis, including the effects
of neutrino irradiation, determined. A single value of the critical 12(:(0:,7) 180 reaction rate
corresponding to S(300 keV) = 170 keV barns is used in all calculations. The synthesis of
each isotope is discussed along with its sensitivity to model parameters. In each case, the
final mass of the collapsed remnant is also determined and often found not to correspond
to the location of the piston (typically the edge of the iron core), but to a “mass cut”
farther out. This mass cut is sensitive not only to the explosion energy, but also to the
presupernova structure, stellar mass, and the metallicity. Unless the explosion mechanism,
{for unknown reasons, provides a much larger characteristic energy in more massive stars, it
appears likely that stars larger than about 30 Mg will experience considerable reimplosion
of heavy elements following the initial launch of a successful shock. While such explosions
will produce a viable, bright Type 1l supernova light curve, lacking perhaps the radicactive
tail, they will have dramatically reduced yields of heavy elements and may leave black
hole remnants of up to 10 and more solar masses. The production of black holes may
be particularly favored for stars of low metallicity, both because of their more compact
structure and reduced mass loss. '




1. INTRODUCTION

In Paper | (Weaver & Woosley 1995), we presented the evolution of stars of
various metallicities and masses in the range 11 to 40 Mg to the point where their iron
cores were collapsing and a supernova explosion was imminent. In this paper, we simulate
explostons in a subset of these and examine the propagation of the resulting shock wave.
We also study the mass reimplosion that occurs in some stars, especially the more massive
ones. Our chief result is a gnd of isotopic yields as a function of metallicity and mass for
stars in the range 11 to 40 My (§5). This should be the most relevant mass range for
producing the intermediate mass elements. Stars between 8 and 11 Mg have very thin
shells of heavy elements when they die and contribute little to these elements (though
there may be exceptions, e.g., 14N, the s-process, and the r-process). Stars heavier than
40 Mg, are rare. As we shall see they may collapse to black holes and their evolution is
likely to depend on mass loss which has not been included here. See Woosley, Langer, &
Weaver (1993, 1995) for a treatment of massive stars that lose appreciabie mass.

At the outset, we must acknowledge that it is impossible to predict with accuracy
the abundances of certain isotopes whose production is sensitive to the still controversial
explosion mechanism. However, we shall enumerate these isotopes and show that their
number is small. Qur results are also only so reliable as the nuclear physics and stellar
physics that are employed, especially the model for convection. The nuclear data set used
here is briefly summarized in §2.2 (see also Hoffman, 1994). The convective theory and
its effects are reviewed in Paper | (see also Woosley & Weaver 1988).

Section 2 describes how the explosion of the stars is simulated, the critical choices
being the location of the piston, its time history, and, of course, the obvious and necessary
choice of doing our calculations in one spatial dimension. Having produced a shock, section
3 describes its propagation. Regions of increasing pr® lead to the slowing of the shock.
Early on, material in the deep interior communicates with the shock by sound waves. Later,
communication is by a “reverse shock”. Depending upon the initial energy of the shock
and the density structure of the star, amounts of matenal ranging from a few thousandths
to many solar masses fall back onto the collapsed remnant. Even in those cases where
large amounts of mass fall back, the shock emerges successfully from the stellar surface
and gives rise to a typical Type ll-p light curve. The fallback has important implications,
however, both for nucleosynthesis and for the nature of the collapsed remnant, be it a
black hole or neutron star.

Sections 4 and 5 give the major results of this paper. Yields are presented for all
the stable isotopes (and their radioactive progenitors) lighter than Germanium (Z = 32)
ejected from stars having metallicities 0, 1074, 10_2, 0.1, and 1 times the solar value. The
site where each isotope originates is discussed using 15 and 25 Mg, solar metallicity stars
as examples. The metallicity dependence of the nuclecsynthesis is also briefly described,
though a more detailed comparison of the results of this paper both to solar abundances
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and to stellar observations pertinent to Galactic chemical evolution is given in Paper IlI
(Timmes, Woosley, & Weaver 1995a).

2. THE CALCULATIONS

2.1 Overview

During the presupernova evolution described in detail in Paper |, a nuclear reaction
network of 200 isotopes (Table 1) was carried in every stellar zone of each star throughout
its evolution. While energy generation and stellar structure were determined using a set of
smaller networks that were called several times during each iteration of a converged model,
the large network of abundances was updated only once at the end of each time step
(although this often required several matrix inversions in a zone experiencing considerable
nuclear activity - i.e., subcycling). In zones where the changes in temperature and density
were smaller than some prescribed value, the 200 isotopes were updated infrequently in
order to save computer time. 5till, during the course of one star’s evolution the 200
by 200 matrix generated by this network was typically inverted five to ten million times,
accounting for a substantial fraction of the total cpu requirements of the calculation. For
those zones experiencing convection or semiconvection, the 200 isotopes were mixed with
the appropriate diffusion coefficient following each time step. This coupling of convection
to the nuclear network was carried out in an explicit rather than implicit fashion, but using
sufficiently small time steps to assure the stability and accuracy of the procedure.

At the end of the star's life, a shock wave propagates through all the material
outside of the iron core, briefly raising its temperature to a high value. This explosive
nucleosynthesis, along with the nucleosynthesis caused by the flood of neutrinos passing
through the mantle and helium core (Woosley et al 1990) is foliowed with the same network
in each zone, though convective mixing was turned off. The explosion hydrodynamics was
followed using the Kepler code (Weaver, Zimmerman, & Woosley 1978). Final abundances
of all stable species, as well as those having significant [ifetimes, were extracted when the
temperature falls to such low values that all (strong and electromagnetic) nuclear reactions
have ceased. In each case, 78 models in all, a light curve was calculated for the supernova
out to an age of 3 x 107 s. These will be discussed elsewhere.

In all the tables that follow it should be noted that the stars actually evolved and
exploded had a mass that was given by an integer multiple of 2.00 x 10°%3 gm, i.e., not
exactly one solar mass (1.9891 x 1033 gm). Thus what we call a 25 Mg, star, for example,
is actually a star of 25.14 Mg. This notation has been used ever since Weaver et al. (1978)
and we retain it here for consistency with our previous work. Yields will be quoted in solar
masses.

For calibration, we also considered the evolution of two of our models, S15A and
S25A, from start to finish using a much more extended network of 476 isotopes. Following
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precisely the same stellar model gave the same nucleosynthesis for isotopes lighter than
(and including) 6670 to an accuracy of better than 7%, except in the one case of 19F
where inclusion of 19Ne in the network led to an enhanced production of 10%. In most
cases, and for all the most abundant elements, the difference less than 1%.

2.2 Initial Composition and Nuclear Physics

The procedure for generating the initial composition of each star is discussed in
Paper Ill. Briefly, zero metallicity stars were given a Big Bang composition and evolved
to supernovae. Solar metallicity stars used initial abundances given by Anders & Grevesse
(1989; Table 2) and were also evolved to supernovae. A Galactic chemical evolution model
was then used to generate abundances appropriate to the intermediate metallicities studied
- 1074, 0.01, and 0.1 Z.

The cross section for the critically important 12C(a, )10 reaction rate was the
value given at each temperature by Caughlan & Fowler (1988) multiplied by a constant,
 1.7. This is equivalent to S{300 keV) = 170 keV barns, a value that has been determined
to be optimal for producing the solar abundance set {Weaver & Woosley 1993}. This same
value is also supported by recent measurements, 5(300 keV) = 79 + 21 or 82 £ 26 keV
barns (R- and K-matrix fits respectively) for the E1 part of this rate {Azuma et al 1994),
and the experimental and theoretical expectation that E2 be approximately 70 £+ 50 keV
barns (Barnes 1995; Okabe 1994; Mohr et al., 1995). Other resonances also contribute
to the S-factor at 300 keV at the level of approximately 19 keV barns, so that the best
current combined experimental and theoretical estimate is 169 £ 55 keV barns (Barnes
1995). Thus no further variation of 12C(a,v)1%0 was attempted in this study.

Rates for other strong interactions were taken chiefly from Caughlan et al (1985),
Caughlan & Fowler {1988), Woosley et al. (1978), Sargood (1982), and Bao & Kappeler
(1986), though there have been numerous revisions to individual rates until 1992 when our
rates for this study were frozen. A complete bibliography and tabulation of rates used in this
study are available from Hoffman (1994). Cross sections for neutrino interactions (neutral
current inelastic scattering and charged current) were computed by Wick Haxton and were
the same values discussed in Woosley et al. (1990). Rates for electron capture, beta decay,
and positron decay as a function of temperature and density were taken from Fuller, Fowler,
& Newman {1980, 1982, 1985) though they were not of importance in these explosive
studies. (They were of course very important in the presupernova nucleosynthesis). Below
10° g cm™3 or 2 x 10% K, whichever occurs first, unstable nuclei were presumed to decay
at their zero temperature laboratory rates (Hoffman, 1994).

The neutrino irradiation was parameterized as in Woosley et al. (1990) with an
e-folding time scale for neutrino emission of 3 seconds and a total energy in neutrinos
of 3 x 10%3 erg. This emission was assumed to commence at the time the presupernova
model colfapsed (v;, = 1000 km s_l) and persisted, at an exponentially declining rate
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for 100 s. This included a typical period of 0.45 s during which the piston was moved
inwards, (§2.3) as well as the subsequent explosion. The effects of neutrino irradiation
were followed in zones ahead of the shock as well as behind. That is, “forced updates”
were carried out in zones well ahead of the shock where the local temperature and density-
were not changing, but where the composition evolved due to neutrino interaction. The
neutrinos were assumed to have a thermal spectrum with a temperature of 4 MeV for the
electron neutrinos and antineutrinos. These participated chiefly through charged current
reactions (though they were allowed to contribute to inelastic neutral current processes as
well), and were not very important. The x and 7 neutrinos and antineutrinos were given
a temperature of 8 MeV except in one case where the effect of a lower value (6 MeV)
was explored. These neutrinos had a major effect on the nucleosynthesis. Calculations of
a 20 Mg supernova by Jim Wilson (as reported in Woosley et al 1994 their Fig. 3) show
the (energy-weighted) mean energy of the u and 7 neutrinos rises rapidly during the first
second of the supernova from less than 20 MeV to between 30 and 35 MeV. Representing
the actual spectrum of the supernova by a thermal one (as was done in Woosley et al 1990}
Is very approximate, but thermally averaged rates are the only ones currently available. In
any case, it does not seem that 8 MeV is a gross overestimate of the effective temperature
at which most of the neutrinos are emitted.

2.3 Simulation of the Explosion

For each star a piston was focated at the outer edge of the iron core (Table
3), more precisely at the large discontinuous change in Y, which marks the outer extent
of the last stage of convective silicon shell burning. Typically Y, inside this boundary
was 0.475 while outside it was 0.498. If nothing else, nucleosynthetic restrictions suggest
that the mass cut in the explosion should not be substantially interior to this (Weaver,
Zimmerman, & Woosley 1978). Usually this boundary also corresponded to the place where
the composition switched from one of iron to silicon and sulfur. This was not always the
case though. For example, in S15A the Y, discontinuity was at 1.29 Mg while the iron
mass fraction remained above one-half out to 1.32 Mg (as a consequence of implosive
burning just prior to core collapse). In this and all other cases the piston was placed at
the Y, discontinuity.

The piston was then moved rapidly inwards for a brief period. This reflects
the fact that in modern supernova models, the explosion is delayed for some time as the
neutrino deposited energy builds up to a critical value and the accretion ram pressure
declines. During this time, which realistically will vary from star to star, the inner mantle
collapses appreciably. Here we adopted a constant value of 0.45 s for this interval. During
this time the piston was moved inwards at an accelerating rate so as to end up at 500 km
in all stars. Initially the collapse speed is given by the value that characterized this region
in the presupernova star {about -1000 km s™1). Except for the condition that it end up
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at 500 km in 0.45 s, the remainder of the trajectory during the collapse phase is arbitrary,
though it was adjusted to have a smooth, constant acceleration.

Upon reaching 500 km, the piston was abruptly moved outwards with an initial
velocity which was the principal parameter in the simulation - v, in Table 3. Also given in
Table 3 is «, the multiplier on the effective gravitational potential. The outward motion
of the piston was the trajectory of a projectile launched at speed v, in this potential
(additionally defined by the current radius and the mass interior to the piston; Woosley &
Weaver 1982)

dR

dt
with Ry, = 500 km. The parameter o was chosen in such a way that, for the given v,
and Mp;st, the plston coasted to an asymptotic radius (dR/dt = 0) of 10° cm in all cases.
Thus o = 0. 40v0/Mp,5t with v, and Mp;; in the units of Tabie 3. The piston was then
held at that maximum radius, 10% cm, permanently

= [aG.Mpgst (R_l R ) + v§]1/2

min

The velocity, vy, was adjusted in such a way as to give the desired final kinetic
energy of the ejecta when sufficient time had passed that all the ejecta were moving at
their final speed. Typically this was 1.2 x 10%! erg for models llghter than 30 My though

- larger values were explored for the heavier models.

3. HYDRODYNAMICS AND “FALL-BACK”

3.1 Propagation of the shock

In general, an adiabatic shock passing through a medium having p o< r™" with
n less than 3, (i.e., a region of increasing pr®) must decelerate (Bethe 1990; Herant &
Woosley 1994). One place where pr3 increases dramatically is at the interface between
the helium core and the hydrogen envelope (Fig. 1) and it is this increase that is largely
responsible for the formation of the “reverse shock” (Figs. 2 and 3) so important to
mixing in SN 1987A and other supernovae (Chevalier & Klein 1978; Hachisu et al. 1990,
1992; and Fryxell, Arnett, & Miiller 1991; Herant & Benz 1992; Herant & Woosley 1994).
Because it occurs in a region behind and out of sonic communication with the outgoing
shock, the deceleration propagates inwards in Lagrangian coordinate as a shock wave.

However, Fig. 1 also shows other important regions of increasing pr®. One
especially prominent region is the mantles of more massive stars (e.g., between 3 and 8
Mg in the 35 Mg model). This region decreases in size and importance for lower mass
supernovae. The outgoing shock slows here {Fig. 4), but because the sound speed is still
high and the shock not so far from the core, deceleration of the outwards moving material
occurs smoothiy - initially there is no reverse shock. Nevertheless this deceleration can
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lead to significant amounts of material falling back, under the influence of gravity, into the
collapsed remnant. This has interesting implications.

3.2 Reimplosion of the heavy elements and the final remnant mass

Fig. 5 shows the binding energy of the mantles of our gnd of presupernova
(solar metallicity) stars and Fig. 6 shows the location of the edge of the iron core (“Y,
discontinuity” ) and the base of the oxygen burning shell. A more finely spaced grid of
presupernova models is given in Paper | (see also Timmes, Woosley, & Weaver 1995b), but
here we show only those where explosion has been simulated. Both sets are characterized by
a sharp increase in iron core mass for stars of main sequence mass near 19 M. This is the
boundary between stars that burn carbon and neon radiatively (high mass) or convectively
(low mass) in the center of the star (Paper I).

In each case, the piston was situated at the Y, discontinuity and given sufficient
velocity that the final kinetic energy at infinity of all ejecta was at least ~ 1.2 x 10%1 erg
(§2.3; Table 3). In all cases the entire hydrogen envelope was ejected with high velocity
and (for all red supergiants) a normal Type II-p light curve was produced. However,
a variable amount of mass felt back onto the (stationary) piston well after the explosion
had been launched (Fig. 7). For example, in what shall be our standard 25 Mg solar
metallicity star (S25A; Table 3; §4), the Y, jump and piston were located at 1.78 Mg, but
0.29 Mg of material reimploded. This included most, but not all of the 0.34 M, of %6Ni
produced in the explosion (0.13 Mg of 5SNi was still ejected).

In a 30 Mgy model with comparable kinetic energy (S30A; Table 3) the piston
was at 1.83 My, but the final remnant mass was 4.24 M. All of the *6Ni fell back along
with most of the freshly synthesized heavy elements. However, there was still a brilliant
Type H-p display which lacked, of course, the radioactive tail.

The time history of shock propagation in Model $35B was given in detail in Figs.
3 and 4b. The final kinetic energy of the ejecta at infinity for this model, 1.9 x 1091 erg,
-was, by choice, higher than the standard 1.2 x 1051 erg used in the lighter stars. Even
so, the final remnant mass was 3.86 My, clearly a black hole, but again a bright Type lip
supernova was produced,

It is possible, by turning up the explosion energy, to force the ejection of all
material external to the piston. For a kinetic energy at infinity of of 2.2 x 10°1 erg, the
remnant mass in the 35 My model (S35C) decreases to 2.03 Mg and 0.57 Mgof %6Ni is
ejected, but this way of counting the energy (KE at infinity) can be misleading. The binding
energy of the mantle of the 35 Mg, presupernova star {(beyond 10° cm in the presupernova
model) is 1.6 % 10°1 erg. So the explosion mechanism would actually have to provide
3.8 x 1051 erg, very much more than the inferred explosion energy for SN 1987A. Further,
since the fall back occurs many minutes after the shock has already been launched, the
mechanism would have to deliver this much energy long before the large binding of its
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mantle was known . -

Whether the explosion energy available from neutrinc deposition increases sub-
stantially as one moves to stars of larger mass is an interesting question in need of study.
Perhaps by providing more ram pressure during the infall stage the inner mantle sets up
conditions that extract a larger fraction of the available neutrino energy. Maybe the larger
cores provide larger neutrino luminosities.

f not, there will be a mass, somewhere around 30 Mg, which distinguishes Type
Il supernovae that leave neutron stars from those that leave black holes. This would have
many important implications for the number of black holes in our galaxy, for galactic chem-
ical evolution, for the late time light curves of Type |l supernovae, and for the formation
of accreting x-ray sources in binaries. We want to emphasize again that the bright opti-
cal display of supernovae that leave black holes is not affected, so long as a moderately
energetic shock is launched {e.g, Fig. 3 and 4).

Others have suggested black hole formation in supernovae for reasons related
to nucleosynthesis (Twarog & Wheeler 1982, 1987; Wheeler, Sneden, & Truran 1989;
Maeder (1992, 1993); a low critical mass for neutron stars (Brown 1988); absence of
clear neutron star signatures in many supernova remnants {Helfand & Becker 1984; Brown
& Bethe 1994); and the light curvé of SN 1987A (Brown, Bruenn, & Wheeler 1992).
We have also previously suggested that some “successful” supernovae might leave black
hole remnants (Wilson et al 1986; Woosley & Weaver 1986; Woosley 1988, Bodenheimer
& Woosley 1983). Still our conclusion here is novel. Without invoking a low critical
mass, rotation, a “failure” of the basic supernova mechanism, or empirical restrictions
based on nucleosynthesis or light curves, it seems quite possible that a massive black
hole will frequently form in the explosion of a massive star for reasons that involve simple
hydrodynamics. The nucleosynthetic implications of this conclusion will become obvious

“in the next section and have a considerable effect on Galactic chemical evolution (Paper
). '

However, we should also point out that an important effect has been omitted from
the present calculations that could greatly affect the possibility of black hole formation,
namely mass loss. The kind of reimplosion we have calculated is most sensitive to the
helium core structure and not so much to the reverse shock that forms later (though that
too will increase the remnant mass). Stars above an uncertain limit, which is also around
30 to 40 Mg, may lose their entire envelope and then experience rapid mass dependent
mass loss ending their lives with greatly reduced helium core masses (Woosley, Langer,
& Weaver 1993, 1995). This provides a way for some massive stars to avoid the black
hole fate, though the numbers are uncertain. However, the mass of stars that retain their
envelopes will certainly be greater when the metallicity is lower. Thus it would have been
easier to make black holes in the past (and in galaxies with lower current metallicities).

For what it may be worth, remnant masses in those cases where large amounts
of reimplosion does not occur, especially the abundant stars below 19 Mg, agree rea-
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sonably well with observational limits for neutron star masses (once the appropriate 15
- 20% reduction for neutrino losses is applied). Kaspi, Taylor, & Ryba (1993) derive a
gravitational mass for PSR B1855+09 of 1.50 (+0.26,-0.14) My and mass limits for other
(non-accreting) neutron stars are similar, though typically smaller. The neutron star mass
function resulting from this study will be discussed in detail in a separate paper (Timmes,
Woosley, & Weaver 1995b).

4. NUCLEOSYNTHESIS IN 15 AND 25 Mgy SUPERNOVAE

In §5 we shall present the explosively ejected vields for a large grid of stars of
variable mass and metallicity. However, it is useful to discuss in detail the yields of two
exemplary events - Models S15A and S25A, the explosions of 15 and 25 Mg, supernovae of
initially solar metallicity. This may be a typical mass range for supernovae that contribute
to the solar abundances (Weaver & Woosley 1980). Because many species are made as
radioactive progenitors and it is interesting to see this information, the abundances plotted
in the figures are evaluated at a relatively early time (2.5 x 10% s uniess otherwise noted)
when strong and electromagnetic reaction have ceased, but many nuclei have not yet
decayed to their most stable form.

Our discussion will center on the 25 Mg model with results from 515A mostly
given in the figures to illustrate the mass dependence. Fig. 8 shows the temperature struc-
ture as the shock propagates through the 25 Mg model and Fig. 9, the peak temperature
as a function of mass. Using this latter figure and Fig. 10, which shows the location of
the important major constituents and shells, should help in keeping track of the various
nucleosynthetic processes described in the following subsections.

4.1 Lithium, Beryllium, and Boron

While 8L is not made in appreciable abundance in any of our model supernovae,
7Liis. Production occurs both as “Li itself and as radioactive "Be. This production occurs
chiefly in the helium shell (Fig. 11) and, to a lesser extent, in the innermost ejecta where
explosive silicon burning results in an alpha-rich freeze out. In both locations 7Li synthesis
is a consequence of neutrino irradiation (Woosley et al. 1990) and the reaction sequences
*He(vz, vn)3He(a,v)"Be, 4He(vy, v,p)®H(a,v)7Li, and 3He(n,p)3H(a,v)7Li where v
can be either a u- or 7-neutrino or antineutrino. Most of this 'Li and "Be is destroyed as

“the shock wave passes through the inner helium layer. Paper |1l will show that this process
in massive supernovae is the source of a considerable fraction, though probably not all of
the “Li found in meteorites in the solar system. Had the shock not destroved so much, the
full solar abundance could have been produced.

A small amount of 9B and a much larger amount of 118, are also made in our
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models (Fig. 12). The 1B is due to neutrino interactions with carbon { Y2C(vp, vin)t!C
and 12C(vy,vLp)!1B) in the carbon layer and, to a lesser extent, "Li(a,v)!B and
"Be(a, v)11C in the helium layer. Dearborn et al. (1989) suggested that 11B could be
made in the envelope of a massive star by shock processing alone without neutrlnos This
does not occur here (Table 4).

Compared to ‘Li and 1B, only small amounts of 9Be are made here. Malaney
(1992) suggested that Be might be produced by 7Li(t,n)?Be with tritons coming from
SHe(n,p)*H and *He(vy, v4p)3H in the helium shell of low metallicity stars. This reaction,
as well as many others that destroy 7Li, 3H, and ?Be have been included in the present
study. The rate for 7Li(t,n)?Be was taken from Malaney & Fowler (1989). We find no
appreciable fraction of the solar abundance of Be made in this fashion. The ejected
abundance of YBe, even in metal deﬁment stars (§5), is quite small compared with other
isctopes like 11g,

Baring large unexpected changes in the neutrino cross sections, we presume that
615, 9Be, and 1B are the products of cosmic ray spallation {Olive et al. 1993; Prantzos,
Casse, & Vangioni-Flam 1993; Reeves 1994; Paper 1i1). :

4.2 Carbon, nitrogen, and oxygen

The abundant nucleus 12C is a product of helium burning. Its production -is
sensitive to the still uncertain rate for 12C{a, )60 (§2.2) and to details of convection
at the end of helium burning, when a slight growth of the helium convective core can
result in a dramatic decrease in carbon yield (Paper |). Compared to other nuclei produced
by massive stars, the yield of this important isotope is too small to account for its solar
abundance (Tables 5 and 6; Paper IIl) and lower mass stars must make up the difference.
However, massive stars do contribute a non-neghgtble fraction and this might be important
early in Galactic evolution.

13C is a product of the partial CN cycle in the deep envelope dredged up when
the star becomes a red supergiant (Fig. 13). lts abundance is also too low to be consid-
" ered a dominant product of massive stellar evolution, though its ratio to 12C and N is
approximately solar for a wide range of masses (Table 6).

The abundant isotope of nitrogen, %N, is also produced by the CNO cycle (in
the deep envelope from the partial CN cycle), but again not enough to account for its solar
abundance. Intermediate and low mass stars need to contribute. However, the production
of N in massive stars (and for that matter of 12:13C) is not negligible, accounting typically
for about 1/4 of their solar abundance (Table 4). It should also be noted that owing to the
metallicity dependence of these secondary isotopes, solar like ratios of nitrogen to oxygen,
say, could be produced in massive stars if the stars were super metal rich (by a factor of

four or more). ' '
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151 here is chiefly a product of neutrino nucleosynthesis ( Table 4), the dominant
reactions being 160(vg, vLp)1°N and 190(vz, v4n)1%0. It does not seem that adequate
synthesis occurs here to explain the full solar abundance (Paper lil) and most of 19N
must therefore come from another source, presumably classical novae. Again though, the
abundance relative to the 1213C and 14N made in massive stars alone, is approximately
solar (Table 6). '

In massive stars of decreasing metallicity one would expect to produce similar
amounts of N and *2C, since both are primary, but decreasing amounts of 13C and 14N.
This expectation should be treated with caution, however, because in some massive stars
it is possible that the convective helium shell penetrates into the hydrogen layer with the
consequent production of large amounts of (primary) 14N and 13C. This has been observed
to occur in our unpublished calculations {in 1992) of several very low metallicity stars of 30
My and greater and aiso in one finely zoned 10 M, model of solar metallicity. [n the latter
case a full convective link up between the helium convective shell and the fully convective
hydrogen envelope occurred. However, both these occurrences are sensitive to uncertain
details of convective overshoot and did not occur in any of the stars studied in this paper
{our study here is restricted to M > 11 Mg).

The isotopes of oxygen are made in three different locations in the star and
'putting together the final correct isotopic pattern for oxygen poses both a challenge and
an interesting constraint on the models. The isotope 160 is produced by both helium
burning and neon burning and is the most abundant heavy element made in massive stars.
Its synthesis is, to first order, independent of metallicity as well as the parameterization
of the explosion (Tables 7 and 8). The less abundant isotopes, 170 and 180 are made,
respectively, by the CNO tri-cycle during hydrogen shell burning and by alpha-capture on
14N during helium sheli burning (Fig. 13). Their ejected abundances will therefore be
linearly dependent upon the initial metallicity of the star.

‘4.3 Fluorine, neon, and sodium

Table 4 shows that most of the 19F- produced in our models is a result of the
neutrino process (Woosley & Haxton 1988), i.e., spallation of 20Ne by y and T-neutrinos,
20Ne(vg, v4p)1oF and 20Ne{vy, v4n) ®Ne. This occurs in the regions of the star where neon
is abundant, especially close to the collapsed core (Fig. 14). Part of the 19F 5o produced is
destroyed in the shock (Woosley et al 1990), but the remainder is adequate to produce the
solar abundance relative to other species that must be made in massive stars (Paper l1).
Table 4 also shows that a small, but significant abundance of 19F is produced even without
neutrinos. This occurs as a consequence of pre-explosive burning in the helium shell and the
reaction sequence 14N(c, 7)13F followed by 18F(e*1)180(p,a) 15N, 18F(n,p)18O(p,a)1?N,
or 18F(n,a)1?N followed by 19N{a, v}1F (see also Meynet & Arnould 1993). Protons come
from 1N(n,p)!*C. Our present study suggests that the neutrino contribution is about 4
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times larger in a 25 Mg star {(which should be typical).

The isotopes of neon, 20Ne, 21Ne, and 22Ne are made in the neon and helium
layers (Fig. 14). 20Ne is the principal product of carbon burning and remains abundant
until partly consumed by neon burning. ZlNe is coproduced with 20Ne though it has a
significant, but lesser abundance in the helium shell. In the neon shell, 2INe is a product
of carbon burning where protons and (chiefly) neutrons capture on 200e (e.g., Arnett &
Thielemann 1985). In the helium shell production of 2'Ne is due to neutron capture on
20Ne, which is much more abundant than 21Ne. Note that the synthesis of neon isotopes
is not significantly affected by the explosion, nor are other isotopes up to at least silicon
(Weaver & Woosley 1993). Because significant weak interactions during carbon burning
(Arnett & Truran 1969; Arnett 1974) begin to change the neutron excess, the synthesis
of 21Ne declines with decreasing metallicity, but in a less than linear way. 22Ne on the
other hand is made in the helium shelf by a-capture on N and 180. its production is
thus directly proportional to the initial metallicity.

Both #3Na and the longer lived radioactivity, 22Na, are produced mainly by carbon
burning. 23Na is a primary product, but its final abundance is sensitive to the neutron
excess. |t thus scales in a less than linear way with metallicity (similar to 21Ne). Some 23Na,
about 10% of the sodium in S$25A, is produced in the hydrogen envelope as consequence
of the neon=sodium cycle. Indeed the abundance of 2Na in the convective envelope is a
 little over twice solar (Table 2} and this may have interesting consequences for the (Type
Ilp) supernova spectrum. Some 23Na is also made by neutron capture on 22Ne in helium
burning. 22Na is made by proton capture on 2!Ne in the carbon shell. [nterestingly, its
ejected abundance is effectively doubled by neutrino irradiation (Table 4). This is because
22Na is produced by proton capture on 21Ne using protons spalled from abundant elements
such as 190 and 2ONe by the neutrinos.

4.4 Magnesium and Aluminum (including 20At)

Magnesium and aluminum are mostly the products of hydrostatic carbon and
neon burning (e.g., Arnett & Thielemann 1985; Thielemann & Arnett 1985) and have
their largest abundances in those shells (Fig. 15). 25Mg and 25Mg also have appreciable
abundances in the outer carbon layer (5.7 to 6.4 Mg of Model $25A) as a result of the
reactions 2?Ne(a, n)2*Mg and Z’Mg(n,)25Mg during helium burning. Within the region
of unburned carbon their abundance should scale linearly with the initial metallicity (since
their production scales with 14N at the beginning of helium burning and 2>Mg is the main
sink for the neutrons from the (a,n) reaction). In the neon shell (3.1 to 5.7 Mg, for S25A)
weak interactions have changed the neutron excess and the abundances of 232%Mg and
2TA| are not so sensitive to the initial metallicity.

The long lived radioactivity, 26Al, is synthesized, in Model $25A, mostly in the
neon shell (1.0 x 10~* Mg), but an appreciable quantity is also made in the hydrogen shell
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and dredged up by the red giant envelope (2.5 x 10> M, exterior to 8.9 Mg). In Model
S15A 26A] also exists in the outer part of the helium core (3.5 to 4.5 Mg) where it is an
unburned residual of hydrogen burning. In all cases the 26Al'is produced by 25Mg(|:u,*;r)26;*3"\l.
The synthesis of 26Al in the neon shell is sensitive to the treatment of convection during
the last hour of the star’s life as the fragile isotope is made in the superheated neon shell
(see also § 4.9) and mixed out to cooler regions where its decay is inhibited. The synthesis
of 26Al is also augmented in the neon shell by neutrino irradiation (~40% in $25A) owing
to extra proton capture on 25Mg with the protons liberated by the neutrino flux interacting
with 10 and 20Ne.

4.5 The Intermediate Mass Elements - Silicon Through Scandium

The production of intermediate mass elements, mostly by oxygen burning, is
sensitive to a variety of factors, among them the rate for 12C(a,v)100 and the treatment
of semiconvection (Weaver & Woosley 1993; Thielemann & Arnett 1985); the treatment of
convection and convective overshoot mixing during the last stages of shell oxygen burning
(Bazan & Arnett 1994; Arnett 1994); the density structure near the iron core (i.e, the
stellar mass); the initial location of the mass cut; and finally the amount of mass that
falls back in the explosion (Table 8; §3.2). These species are produced by a combination
of hydrostatic oxygen shell burning and explosive oxygen burning in proportions that vary
from star to star (Weaver & Woosley 1993). There can be appreciable “implosive” burning
as the temperature at the base of the oxygen shell rises in some models, notably S25A,
during the last minutes of the star’s life (§4.6). There is also substantial tradeoff between
the silicon and sulfur, for example, that get burned into iron group isotopes, and the same
species created, farther out, by explosive oxygen burning (Table 7). In the pre-supernova
Model S25A, for example, the mass of 28Sj in the star exterior to the iron core is 0.359
Mg and the base of the silicon shell, i.e., the edge of the iron core, is at 1.78 My. In
the exploded version, the total 28Si mass is 0.315, not much different; but the location
where the sum of silicon and sulfur mass fractions first exceeds 0.5 is now at 2.22 M.
[nterior to this, most of the mass is °6Ni. In fact, most of what was the silicon shell in the
pre-explosive star (in Model $25A), is first burned to 56Ni and then falls back to become
part of the compact remnant. In some stars of other masses and in other 25 M, stars using
different rates for 12C(a,~)1%0, the fraction of silicon that is made in the pre-explosive
star and survives ejection is much greater (Weaver & Woosley 1993). So the fraction
of each intermediate mass isotope that comes from explosive and hydrostatic burning is
difficult to unravel. In fact, this fraction is sensitive to all the factors mentioned at the
beginning of this paragraph.

The neutron-nch isotopes of silicon, 29,306, and 31p are produced in both the
oxygen burning and neon burning shells and their ejection is less sensitive to the explosion
mechanism (Fig. 16; Table 7). Other rare neutron-rich isotopes, 36g, 40par, 40K, and
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43,46Ca, are also made in the neon and carbon shells {Fig. 16 - 20) and are also insensitive
to the explosion mechanism, but are sensitive to the initial metallicity.

Other intermediate mass isotopes directly attributable to oxygen burning are
32,33,34¢g 35,37 36,384, 39141K, and 4042¢, Beginning with chlorine, the contribution
to the solar abundances from progenitors that are unstable in the [aboratory to electron
capture and positron decay becomes appreciable (e.g., Woosley, Arnett, & Clayton 1973),
first in isolated cases, but increasingly so as one goes higher in mass. The reason for this
is simple. High temperature is required to surmount the Coulomb barrier, but at high
temperature and moderate density, weak interactions are not sufficiently efficient in the
given time to change the pre-existing neutron-proton (near) equality. At the same time
the valley of beta stability differs from the line Z = N above calcium.

Thus 37Cl is made both as 37Ar in oxygen burning and as itself in neon burning
(Fig. 17). Similarly, 41K is made as *1Ca in oxygen burning (Fig. 19), but also as itself in
neon burning. Scandium, ¥9S¢, is made both as the radioactive progenitor 9 Ti in explosive
oxygen and silicon burning, and as itself during neon burning (Fig. 21).

The nucleus *4Ca is a special case. It is made almost entirely as radioactive 4 Ti
in the o-rich freeze out that characterizes material just outside the mass cut. As such, its
production is most sensitive to details of the explosion mechanism - especially the location
of the mass cut (Figs. 20 and 29, Tables 7 and 8, §4.7) and the entropy (high entropy
favors an alpha-rich freeze out and 44Tj production). 44Tj will only be ejected by those
Type Il supernovae that also eject large quantities of %°Ni and other iron group species.
44T is also produced in some models for Type la supernovae in which helium detonation
plays an important role (Woosley, Taam, & Weaver 1986; Woosley & Weaver 1994).

Finally we note that #¥Ca is not produced in quantities appropriate to its solar
abundance in any of our models. The requisite conditions, Y; ~ 0.42 and a low entropy
freeze out from nuclear statistical equilibrium (Hartmann, Woosley, & El Eid 1985), do
not exist here. One expects a small amount of mass to be ejected with small ¥, from the
proto-neutron star, but this material has very high entropy {e.g., Woosley et al 1994) and
will be alpha-rich. It will not make 48Ca. We believe that 48Ca, along with several other
neutron-rich isotopes of the iron group - ®0Ti, ®4Cr, %Zn, and part of 98Fe - are made in
Type la supernova of a special variety, namely those that ignite a carbon deflagration very
near the Chandrasekhar mass (Woosley & Eastman 1994; Woosley et al. 1995).

4.6 The Lower Iron Group - Titanium Through lron

As we move upwards in mass, the nucleosynthesis becomes increasingly sensitive
to the changes that occur during the explosion (Table 7} and consequently, uncertain.
ft also becomes less sensitive to the initial metallicity of the star as electron capture
during the advanced burning stages erodes memory of the neutron excess generated from
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HN(a,v)'8F(et2)!®0 during helium burning. Each even mass element has a number of
isotopes which may come from different processes. It may be helpful to keep in mind in
what follows that, for Model S25A, peak temperatures between 3 and 4 billion K occur in
the explosion between 2.35 and 2.75 Mg (Fig. 9). We call this explosive oxygen burning.
Peak temperatures above this, and therefore masses interior to this, are referred to as
explosive silicon burning (4 <73 < 5), or nuclear statistical equilibrium (if Tg2 5).

Titanium is a good example. 45T| 1s produced mostly by explosive oxygen burning
(Fig. 21, Woosley, Arnett, & Clayton 1973). The small amount of 47Ti made here is
produced by explosive oxygen burning, but also by explosive silicon burning. Interior to 2.5
Mo #7Ti is made as #7V which has mostly decayed (7;/, = 32.6 m) by the time Fig. 21

was edited (note that the time of the edit, 2.5 x 10* s unless otherwise noted, is not always
the time of the last nuclear update since the reaction network ceased to be evolved once
the temperature fell below 107 K, a zone dependent occurrence. This may cause some
inconvenience when tracing short-lived radioactive progenitors, for which we apologize).
Exterior to 2.6 Mg, 4"Ti is made as itself. 48Ti and ¥9Ti are made as radicactive 48Cr
and #49Cr produced by explosive silicon burning (Fig. 22), and to a lesser extent, explosive
oxygen burning. In Fig. 22, *¥Cr has already decayed (r12 =423 m) to 49y, 507Tj is not
made in appreciable quantities in these calculations.

All six titanium isotopes may also have an appreciable component from Type la
supernovae (Woosley & Weaver 1994; Woosley & Eastman 1994; Woosley et al. 1995).
This is particularly important for 477i and %0Ti which are underproduced here.

30V is made, as itself, both by explosive oxygen burning and by neon burning
(Fig. 23). Interior to 2.8 Mg, 31V in Model S25A is made as both %1Cr and 31Mn by
explosive oxygen and 5|I:con burning. Qutside of 2.8 M@, a lesser amount of ®1V is made
as itself.

90Cr is made, as itself, by explosive oxygen and silicon burning (Fig. 23) while the
abundant isotope of chromium, 52C¢, and 93Cr are made chiefly as 92:53Fe during explosive
silicon burning (Fig. 24). %*Cr is underproduced here. What little is made comes from
the neon and carbon shelis where it was made at an earlier time, by the hellum burning
s-process. Most of 34Cr probably comes from Type la supernovae (Woosley & Eastman
1994; Woosley et al 1995).

The single isotope of manganese, 3®Mn, is made mostly in explosive silicon burn-
ing and nuclear statistical equilibrium as ®®Co (Fig. 25).

Iron is another element whose isotopes reflect the operation of several different
nucleosynthetic processes and sites (it is interesting the modern situation is quite contrary
to early arguments regarding the synthesis of iron in nuclear statistical equilibrium, e.g.,
Hoyle 1946; Fowler & Hoyle 1964). 94Fe is made by explosive oxygen and silicon burning
(Fig. 25), but only at a sufficiently low entropy that all a-particles reassemble during
the expansion. Otherwise 98Ni would be made instead (84.7; Woosley, Arnett, & Clayton
1973). %6Fe and %7Fe are produced as radicactive SONi and °7Ni (Figs. 25 and 28,
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§4.7). These isotopes require high temperatures (Tg24) for their synthesis and are made
when either oxygen or silicon-rich layers with a low neutron excess (typically Y. = 0.498)
are heated to this temperature (Table 7). The production of these species is thus very
sensitive to fall back (Table 8; §3.2) and the location of the piston. They are produced
whether the material ejected is alpha-rich or not (though the synthesis of 5TNi is favored
if the alpha-fraction is large; §4.7). 5Fe is a product of the s-process operating during
helium core and shell burning (Table 9; Fig. 26).

The long lived (179 = 1.5 %108 y) radioactive nucleus 50Fe is of interest to
gamma-ray astronomy (Clayton 1971; Timmes et al 1995). The nucleus is produced in
massive stars in two locations - the neon shell, mostly prior to explosion, and the base
of the helium shell (Fig. 27). In the neon shell 50Fe is synthesized in the presupernova
star as small quantities of 22Ne and 2526Mg are mixed into a superheated neon burning
region (Ty ~ 1.8) along with iron seed that has already seen an s-process during helium
burning. The light isotopes provide neutrons which capture sufficiently rapidly on 8Fe to
bridge the intermediate radioactivity at 59Fe. At the base of the helium shell, 0Fe is made
by a mild r-process during explosive helium burning (§4.10). A substantial abundance of
60¢Co (r1/2 = 5.2Ty) is also produced (Fig. 27 and Tabie 5). This may also be of interest
to the gamma-ray astronomers and to the power budgets of young supernova remnants.
Synthesis here is chiefly in the superheated neon convective shell by the same neutron flux
that makes 50Fe.

4.7 The Upper lron Group - Nickel, Copper, and Zinc

Generally speaking, the isotopes in the mass range 57 to 66 originate from two
process - neutron capture on iron group nuclei during helium burning and later burning
stages (Table 9) and the alpha-rich freeze out from material heated to in excess of 5 x 10°
K in the deepest layers ejected. Many isotopes have contributions from both, making their
evolution sensitive in a complicated way to the hydrodynamics of the explosion (Table 3,7),
especially the amount of mass that falls back {Table 8), and, in the case of species made
by neutron capture, the initial metallicity of the star.

The species 44Ca(44Ti), 57Fe, and 8Nj are unam biguously products of the alpha-
rich freeze out (Tables 7 and 8; Figs. 28 and 29). 50Ni is also made in appreciable quantities
in the a-rich freeze out as %0Zn (which has already partly decayed in Fig. 29), but has a
non-negligible contribution from neutron capture (Table 9; Fig. 30). Which is the larger
fraction depends sensitively upon fall back (Table 8). In Model 525 at 100 s after the
explosion and external to 2.07 Mg, the masses of 50Zn, 80Cy, and 59Ni in S25A were
9.1 x 1074, 54 x 1074, and 8.7 x 107 Mg respectively. The stable %N is chiefly in the
oxygen-neon layer, a residual of helium burning. '

The other neutron-rich isotopes of nickel, 61,62,64N; as well as 39Co, are pro-
duced, in Model S25A, mainly by neutron capture, especially during helium burning (Table

17




9; Fig. 30), though there is an important contribution from the alpha-rich freeze-out in
each case (Figs. 28 and 29). For example, at age 100 s, there are 7.9 x 10~ Mg of 6l7p
and 81Cu external to the mass cut and 2.1 x 10~ Mg of 5INi. The former comes from
the alpha-rich freeze out, the latter from neutron capture farther out. Similarly there are
3.6 10~* Mg of ¥2Zn and 6.6 x 1074 Mg of B2Ni. There are 1.5 x 10™% Mg, of 3Cuy and
59Ni and 3.3 x 102 Mg of 59Co. In each case the stable isotope, or at least that portion
not present in the original star, has been produced by neutron capture and the proton-rich
progenitors have been produced by the alpha-rich freeze out. A small shift of the mass cut
can dramatically affect the production of any of these species, even changing qualitatively
the process responsible for their synthesis.

The isotope 34Ni is produced chiefly by the s-process during helium core and shell
burning (Table 9; Fig. 31 and 32} and ejected in the oxygen-neon shell.

63Cu is produced as three different isotopes in three separate locations. Stable
83Cu is made by the s-process in the helium shell. However, much of the 53Cu abundance
that existed in the star following helium burning is destroyed during later burning stages
(Table 9). The largest contributor to 3Cu in the 25 Mg star is, in fact, ®Ni (71 5 = 100

y), which is made by neutron capture on 62N during helium and carbon shell burning and
ejected in the neon-oxygen layer. Some 637n is produced explosively in the deepest layers
(Fig. 31) of the explosion though, in the present calculation, most of this falls back into
the core. At 100 s after the explosion (much less than the half-life of any of these isotopes)
and external to the mass cut at 2.07 Mg, there are 2.3 x 10~ Mg of 63Zn; 6.6 x 1072
Mg of 83Cu; and 2.8 x 10=% Mg of 9Ni in the 25 Mg supernova: Almost all this 53Ni is
in the oxygen-neon shell.

5Cu is made chiefly as itself by neutron capture during helium burning and to
a much lesser extent as %Zn in the alpha-rich freeze out. At 100 s, the abundances
external to 2.07 Mg of $9Zn and 5%Cu are 9.5 x 1076 My and 2.1 x 10~ My, respectively.
Contributions from 55Ge and 53Ga are near 2 x 107 M. The material that falls back
into the remnant contains negligible mass 65 (2.9 x 106 Mg). There is also a small
contribution from 5®Ni (Fig. 31).

6471 is also produced by neutron capture during helium burning (Table 9; Fig.
32). To a lesser extent, 547n is made as as unstable %4Ge in an a-rich freeze out in
the innermost zones (Fig. 31). In this particular explosion, however, most of the 54Ge
so produced fell back onto the remnant. At 100 s, external to the ultimate mass cut at
2.07 Mg, there was 2.0 x 10~ Mg of $4Ge; 3.0 x 1078 Mg, of %4Ga (mostly from 64Ge
decay); and 6.3 x 10~° Mg, of 84Zn. External to the piston there was 4.0 x 10~ Mg of
64Ge and 94Ga combined. Clearly the synthesis of this species is sensitive uncertain details
concerning the simulation of the explosion. Substantial 647 n production is also found in the
neutrino driven wind that accompanies the r-process. In particular an extreme alpha-rich
freeze out with ¥, == 0.49 seems to make 54Zn in great abundance (Woosley & Hoffman
1992, their Table 5; Hoffman et al. 1995). This is probably the source of %4Zn in nature,

18




but the yield from this process was not calculated here and is not included in the tables.

66Zn is the last isotope whose synthesis we deem to have been accurately deter-
mined by our network (Table 1). It is again produced by by the s-process during helium
core burning (Table 9; Fig. 31 and 32). A small amount is also made as 66Ge. It may be
that %6Zn is a product of the low entropy freeze out of neutron-rich material ejected from
some varieties of Type la supernovae (Woosley & Eastman 1994).

4.8 The s-process

While we have not explicitly followed the synthesis of very heavy nuciet by neutron
capture, we do keep careful track of the s-process for isotopes lighter than A = 66. This
includes all of the sources, and most of the major sinks of neutrons. The calculations have
automatic neutron monitors in the form of the abundances of %4Fe and 8Fe, for example,
which integrate over the exposure history seen by material in various stellar zones. This
is true so long as neutron capture remains the dominant source of *®Fe and no other
source contributes to the synthesis .or destruction of ®*Fe. In practice, this means the
monitors are good until oxygen burning, or in the 256 Mgstar, exterior to 2.9 Mg (Fig.
26b). Since at the temperatures appropriate to oxygen shell burning (T 22.0), s-process
seed are destroyed by photodisintegration (Arnould 1976; Woosley & Howard 1978). The
actual *4Fe abundance thus tells us the neutron exposure everywhere that s-process can
possibly survive.

In Model $25A, for example, the ®¢Fe abundance is given by
X(*%Fe) = Xo(®?%Fe) exp(—dn)

where Xo(54Fe) = 7.1 x 1079 is the solar (Anders & Grevesse, 1989; Table 2) abundance
of %4Fe and

- .
$n = '/0 /\n-r(54Fe)an dt.

The neutron capture rate, )\n7(54Fe) = N4 < ov >, is not sensitive to temperature, and
is 4.2 x 10% cm® gm~1 s~ between 3 x 10% and 109 K. Thus the exposure strength

o0
Tn — / PX'R dt
0

o= —24x1077[9.55 + In X(**Fe)] gm s cm™®

where In X (54Fe) is just the value given for 34Fe in Fig 26ab times 2.302.

Fig. 26ab then shows that most of the s-process in massive stars takes place
during helium burning. For reference, the 4Fe mass fraction at the center of the 25 Mg

19



solar metallicity star at helium depletion (T, = 5 x 108 K) is 2.29 x 10~ (i.e., -6.64 in
Fig. 26b), corresponding to a neutron exposure 7, = 1.3 X 1076 g s em™3. This value
persists for Model $25A at Lagrangian coordinate 6 Mg. Further out there has been a
weak s-process where dnly a little helium has burned. I[nterior to 5.5 Mg, however, there
has been a non-negligible additional s-process during carbon and neon burning. Interior to
3.68 Mg, the s-process is destroyed during the explosion (§4.9). Interior to 2.80 Mg, all
or part of the s-process seed has been destroyed by convective oxygen burning even before
the explosion.

Fig. 26c shows how different things can be in another star, or in this case, the
same mass star with another metallicity. This figure shows the distribution of **Fe and *8Fe
in the pre- and post-explosion Model U25A, a star of initially 10% Zg. Because the initial
abundances of the low metal stars come from a Galactic chemical evolution calculation
(Paper HI), the abundance of heavy nuclei like iron is not simply 10~* times their solar
value. Solar #Fe times 10~#, for example, would be -8.15 on this plot. The actual initial
value in U25A value is -10.18, 100 times smaller. (One reason for this is the predominance
of the o-rich freeze out in those regions where nse is achieved in the explosion; 93Ni uses
the neutrons in many Type |l supernovae that might otherwise have been in °4Fe. Another
reason is the low production of iron, in general, compared to oxygen, in the very massive
Z-series stars, Table 17b. WE do not regard this value as very accurate for %Fe). In the
above equation for 7, one would then replace 9.55 by 23.44. One might think that the
larger ratio of CNO (which is, by sum, ~10~% of solar) to iron, about four times the solar
value, might mean that these stars would produce a more extensive s-process. There is
more 22Ne per iron during helium burning, but in fact, they do not. On the one hand,
this particular star has a convective oxygen burning shell that extends to 5.03 M. In this
shell, one expects most of the s-process to be destroyed, or at least to have a substantially
altered composition (§4.9; the mass fraction of 28Si in this shell is 0.076). Exterior to 8.02
Ma, the hydrogen envelope retains the original abundances of heavy nuclei. That is, the
helium core is substantially smaller in Model U25A than in 525A. In between, one sees
‘evidence for a weak s-process in which the 34Fe abundance has declined by about 5 to 10
(rather than the 103 seen in S25A; Fig. 26b). The s-process is weak here because very
little helium and 22Ne have burned (5.8 - 7.8 My), but also because of the the competition
of light poisons such as 12C (10 b cross section, but 13C is reprocessed by (e, 1)), 90,
and 2%Ne (0.12 mb); (see also Baraffe, El Eid, & Prantzos 1992). Both are many orders
of magnitude more abundant than iron in the helium burning regions of low metallicity
stars. And of course, once a little 22Ne burns, the 22Ne(a,n)**Mg neutron source itself
is well known to be self limiting owing to the neutron poisons (especially 2Mg) which it
produces. '

We conclude that the s-process yields of massive stars can, in general, only be
derived by following the heavy element abundances all the way to iron core collapse in
a self-consistent calculation. Such calculations have yet to be done, though the %*Fe
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abundance external to the oxygen burning shell in all our models could be used as the
basis for one '

Table 9 also shows the the time history of the s-process production of many
isotopes above 56Fe.

4.9 The p-process

The p- or y-process is expected to occur in those zones of the supernova that
experience shock induced temperatures in the range 2 to 3.2 x10% K during their explosive
ejection (Woosley & Howard 1978; Prantzos et al 1990; Rayet, Prantzos, & Arnouid 1990;
Rayet et al. 1994) and which retain their s-process seed in those regions (§4,8). We have
not calculated the yield of p-process isotopes in the present models, but feel that it is
important to do a careful treatment of the last stages of convective neon and oxygen shell
burning before proceeding to do so. During the last hour of the star’s life, the oxygen and
neon shells become superheated owing to the contraction of the silicon-iron core. In the
solar metallicity 25 Mg model, for example, the temperature at the base of the oxygen
burning shell rises in the last few minutes of the stars life to 3.0 x 107 K. Under these
conditions oxygen begins to burn explosively, i.e., in nearly a hydrodynamic time. Further
the entropy barriers separating the convective carbon, neon, and oxygen shells are smali,
at least in Model $25. It is quite probable that all these convective shells become linked
at the end (Arnett 1994; Bazan & Arnett 1994), at least for Model S25A. The complex
coupling of multidimensional hydrodynamics and nuclear reactions, especially among the
heavy nuclei, is a formidable problem, but we speculate that a considerable part of the p-
process may be made by photodisintegration of s-process seed before the shock is ever born
(see also Arnould 1976) and in a larger fraction of the star than just that part experiencing
shock temperatures between 2 and 3 billion K. A preliminary exploration of the p-process
in this environment is underway (Howard & Woosley 1995).

The mass that experiences 2 to 3.2 billion degrees in Model S25A, a nucleosyn-
thetically typical supernova, is 1.0 Mg, the region between 2.65 and 3.68 Mg (Fig. 9).
This inner boundary is dangerously inside of the 2.80 My extent of the oxygen burning
shell in the presupernova star emphasizing again the need for a self consistent calculation
of pre-explosive and explosive processing of the heavy elements. Based, however, upon a
prior helium burning s-process which enhances the seed distribution (Fig. 26b), the typi-
cal p-process production factor in this region should be around 200 {(Woosley & Howard
1978). This 1 Mg is about 4% of the total ejecta (23 Mg), so the production factor for
the supernova is around 10, comparable to other major productions in this star (Table 6).
The comparable mass for Model S15A is 0.33 Mg which would give a total production
factor near 5.
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4.10 The r-process

Aliso not explicitly calculated here is the yield of neutron-rich isotopes heavier
than zinc. These have traditionally (Burbidge et al 1957) been attributed to rapid neutron
capture in an explosive environment, i.e., the r-process. It is our belief that such isotopes
are produced in a wind driven from the nascent neutron star during the first 20 seconds
of its life and thus constitute the bottom-most layers to be ejected by all supernovae that
leave neutron star remnants. Details of this nucleosynthesis have been presented for a 20
Mamodel by Woosley et al. (1994}, but it has not been studied here.

A limited amount of neutron capture also occurs in the helium shells of some of
these stars as the shock wave passes {Fig. 26). In Model S25A, the peak temperature
experienced at the base of the helium shell (6.56 Mg; X(%He) = 0.21) was 8.4 x 10% K.
Prior to shock passage this zone contained 0.96% 22Ne, 0.43% **Mg, and 0.73% Mg by
mass. After the explosion these were changed to 0.76%, 0.56%, and 0.83% respectively
indicating, the burning of some %2Ne. This caused an order of magnitude increase in
50Fe, for example, (to 3 x 10~ by mass) and the significant production of some other
moderately neutron-rich isotopes. The process, which could scarcely be termed an r-
process, was also quite limited in extent. At 6.84 Mg, 0.3 Mgfarther out, the temperature
only rose to 6.8 x 108 K, the 22Ne abundance did not change discernibly, and 80Fe rose
only to 5 X 1078, A somewhat stronger exposure occurred at the base of the helium sheli
in S15A (2.54 Mg, X(*He) = 0.12). There the 22Ne mass fraction declined from 1.61% to
1.22% in a shock that had peak temperature 1.0 x 10% K (owing to the smaller radius of
the helium shell). The 60Fe abundance rose almost two orders of magnitude to 2.0 x 10™%.
The peak temperature declined however to 7x 108 K, effectively shutting off the exposure,
at 2.71 M.

5. YIELDS AS A FUNCTION OF MASS AND METALLICITY

~ Tables 5, 6, and 10 - 17 give the final nucleosynthesis for our grid of supernovae
of varying mass and metallicity. For each supernova, the yields are given both in terms
of absolute mass (in solar masses) and their production factors, i.e., the ratio of each
isotope’s mass fraction in the total ejecta divided by its corresponding mass fraction in
the sun (Anders & Grevesse 1989; Table 2). Except where otherwise noted, these yieids
are evaluated at 2.5 x 10% seconds. As noted previously, this does not mean that the last
update of the nuclear network took place at this time. The nuclear network ceased to
be evolved once the temperature fell below 107 K, a zone dependent occurrence. Both
strong and weak interactions were shut off at this point. Production factors, which express
total yield of a given stable isotope are unaffected by this edit procedure, but the masses
of radioactive isotopes with half lives less than or on the order of 2.5 x 10? s may have
decayed to a greater extent at the edit time than indicated by the tables. Those interested
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in Galactic chemical evolution should simply add the masses of all progenitors. This should |
also be equal to the production factor times the Anders & Grevesse mass fraction (Table
2) times the total ejected mass (given at the end of each mass yield table). However, the
latter procedure will result in a loss of precision, especially for the more metal deficient
stars. In cases where the production-factor was less than 0.01, it is not edited in the tables.

Two further notes of explanation are in order here. First recall that the model
naming followed a convention of using a number that is close to but not exactly the stellar
mass on the main sequence. Thus S25A is not (as one might logically assume) a star of
25 Mg, but one of 5.0 x 1034 gm (or 25.14 Mg). Also for one star, the 540 progenitor,
instabilities in the Cepheid variable strip required the removal of 2 Mg of envelope from
the presupernova star. Yields in the helium core will not be affected by this operation, but
- the total masses in Tables 2 and 5b do not sum to 40.22 Mg,

6. DISCUSSION AND CONCLUSIONS

Nucleosynthesis in massive stars is sensitive to the explosion mechanism, but in a
way that might not have been anticipated. Only a few isotopes are directly and significantly
affected by the explosion energy and the location of the piston (Table 7 plus the r-process)
so long as that mass cut is near the neutron star. However, depending upon the exact
explosion e'nergy, large amounts of heavy elements can fall back (§3; Tabies 3 and 8),
especially in the more massive stars. This is very important for determining the nature of
the compact remnant, but it is also of critical importance for the nucieosynthesis.

The reimplosion that occurs as the shock passes through regions of increasing
~ pr3 in the mantle should result in larger amounts of matter falling back in more massive
stars and stars of initially zero metallicity. Depending upon the actual energy in the inttial
shock, this may iead to a critical mass above which black hole remnants of varying size
are produced in Type lip supernovae, which otherwise have relatively normal light curves.
The distinguishing characteristics of these light curves, if any, would be slower than typical
* velocity and, in most cases where a black hole is formed, lack of a radioactive tail from
%Co decay. Caution must be used here until multidimensional calculations are carried out.
The same decreasing pr® that slows the shock also causes mixing. _

The loss of substantial heavy elements to black holes along with the ejection of
helium by these massive stars may require re-evaluation of “cut-off’ masses based upon
Galactic chemical evolution and dY/dZ, the change in helium abundance divided by the
change in metallicity (Paper IlI).

The abundances of elements lighter than silicon are, with rare exceptions, un-
modified by the explosion. The nuclei that are ejected are the same ones present in the
presupernova star. The rare exceptions chiefly involve the neutrino process (Table 4).
Elements from silicon to scandium are, at least in a 25 Mg model, ejected in quantities
similar to what existed in the presupernova star and their synthesis is relatively insensitive
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to details of the explosion mechanism (§4.5; Weaver & Woosley 1993; Tables 7 and 8).
However, the agreement is partly fortuitous. [ntermediate mass elements are destroyed
(burned to the iron group) following shock passage, but nearly equal amounts are created
by explosive oxygen burning. Elements in the iron group and 44Ca (*4Ti) are much more
sensitive to the explosion mechanism, whereby we mean chiefly the location of the final
mass separation and the energy. The iron yield (i.e., 3ON;
be in error by a factor of two for any individual supernova or for the entire ensemble. This
must eventually lead to some ambiguity when assigning the relative roles of Type la and
Type 11/Ib supernovae in making the Galactic abundance of iron (Paper ill}. Other nuclei
due to the a-rich freeze out, e.g., 44T} are even more uncertain.

) that we calculate could easily

It is frequently assumed that the synthesis of major elements, especially those
having Z = N and heavier than nitrogen, should be independent of the initial stellar
metaliicity. That is, the nucleosynthesis should be governed by the mass of the helium
core, at least for those isotopes that do not require a neutron excess for their synthesis.
and little else. A scan of the tables shows that this is true in a general way, especially for
oxygen. But in some cases, e.g., 2%Ne in Tables 6a and 10a), it is not. There are several
reasons for this. One is the non-negligible level of chaos that exists in the final yields from
stars of very similar mass {Paper I). We have repeatedly verified that two stars of identical
initial composition, mass, and parameterized explosion give virtually identical results (when
the symmetry is broken by zoning or time step criteria or simply running the calculations
on different machines). But stars of slightly different mass can end up with substantially
different final structures and abundances owing to the complicated interplay of convective
shells that occurs during the late stages of evolution. Changing the metallicity changes
slightly the conditions under which hydrogen burns; it changes the initial stages of helium
burning (14N(a, ,},)18}: generates appreciable energy); and most importantly, especially as
one goes from solar to 0.1 solar metallicity, it changes the initial helium abundance (since
the sum of mass fractions must be one) and this does affect the helium core mass. The
stars of zero initial metallicity are a special case. There the final structure is markedly
different from a solar metallicity star of the same mass. Not only is the low metallicity star
a blue supergiant (as are all the other very low metallicity stars; Paper 1), but the interior
structure is different as well. The need to burn a trace of helium before igniting on the
main sequence forever alters the entropy in the core. For zero metallicity stars one ends
up with more compact mantles that are more difficult to explode and more likely to ieave
black hole remnants and all that implies.

While we have not explicitly followed the synthesis of very heavy elements by
neutron capture, our calculations do show evidence of the s-process for A <64 and indicators
from which the neutron exposure history can be extracted have been provided {§4.8, Fig.
26). Similarly we are able to examine the temperature profile experienced following shock
passage (Fig. 9) in our stars and estimate the yield of p-process nuclei. We find (§4.9)
that the total yields are approximately what is required, but caution that the pre-explosive
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processing of the s-process seeds during oxygen burning must be considered carefully in
any realistic calculation. Finally, though we do observe rapid neutron addition at the base
of the helium shell following shock passage, the “r-process” there is severely limited both
in strength and extent (§4.10). The major r-process responsible for the solar abundances
should come from the neutrino driven wind which was not considered here (Woosley et al

1994).

The other major effort of which we are aware to model nucleosynthesis in massive
stars in commensurate detail to what we have reported here is the ongoing work of Thiele-
mann, Nomoto, Hashimoto, and colleagues. Over the last decade their work {and ours)
have been reported in numerous papers and conference proceedings of which Nomoto &
Hashimoto (1988) and Thielemann et al. (1990, 1994) are representative. Their work
is best summarized in a preprint (Thielemann, Nomoto, & Hashimoto 1995; henceforth
TNH95) which arrived while we were writing up our work. Table 18 gives a representative
comparison of their yields and ours for the four stars which they consider. Both the sim-
tarities and differences warrant discussion. The yields of the most abundant isotopes are
not very different, especially oxygen where we differ by at most 40% (15 Mg}. The iron
core masses and 9Ni produced in the explosions are also qualitatively similar.

However, there are systematic differences that can be traced to the different
physics employed by the two groups. 1} TNH95 use the Caughlan et al. (1985) rate for
12¢(a, 7)1%0; we use a value 1.7 times Caughlan & Fowler (1988). That is our rate for this
critical reaction is about 74% that of TNH95 (§2.2). This results in more carbon being
created in our calculations (Table 18). For the lighter stars studied this also translates
into more carbon burning products - neon, magnesium, etc. For the more massive stars
the extent of convective shells changes this pattern. 2) TNHO5 use the Schwartzschild
theory for convection; we use the Ledoux criterion with modifications for semiconvection.
In general, their convective shells have greater extent than ours {though sometimes we
may have mutitiple shells where they have one). 3} We follow the composition in each zone
from the main sequence through explosion using the same 200 isotope network; TNH95
use a larger network for the explosion, but do not follow the presupernova evolution in such
detail and, in particular, do not couple the large network to time-dependent convection.
4) TNH95 use different explosion energies, 1.0 x10%! erg for aill their models; we use
1.2 x 109 erg. We simulate explosion with a piston. They deposit energy. 5) TNH95 do
not include the neutrino process. 6) TNH95 consider only stars of solar (and occasionally
LMC) composition and have not modelled Galactic chemical evolution 1o obtain consistent
starting compositions for low metallicity stars. 7) TNH95 have evolved helium cores. We
have evolved entire stars. Moreover, TNH95 assume that a certain relation exists between
the helium core mass and the main sequence mass, 8 Mg, and 25 Mg for example. Our
relation, one that is actually calculated in a self consistent way, is different. For example
our 25 Mg star (actually a 25.14 Mg, or 5 x 1034 gm star) has a helium core mass of 9.21
M. Our larger helium core masses are probably a consequence of using the Anders &
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Grevesse (1989) helium mass fraction (0.275). A larger helium abundance leads to larger
helium cores.

Because of these differences: 1) We make more carbon, by about a factor of two.
As noted above this is a consequence of their larger rate for 12(:(0:,7)160. 2) The iron
core masses of TNH95 are smaller. They do not allow the Y. discontinuity at the cuter
boundary of the silicon shell to inhibit the growth of the convective silicon shell. Their
iron cores thus grow to the effective Chandrasekhar mass more readily while we must
occasionally go through additional stages of silicon shell burning leading to a tendency to
overshoot M g. Small iron cores may also indicate a lower entropy and steeper density
gradient in the material just outside the iron core of TNH95. Their entropy could be lower
because of more extensive convection and greater neutrino losses, but we are unable to
ascertain this level of detail from what has been published. Also our helium cores are larger
(see 7) above). 3) We tend to make more intermediate mass elements, silicon through
calcium, especially in the more massive stars. In part this is because of our larger oxygen
abundance (12C(c,v)10 again) and larger helium cores, but may also indicate lower
entropy and steeper density gradients in the region around the iron core where explosive
nucleosynthesis occurs. 4) We make many ordérs of magnitude more of certain trace
isotopes like $0Fe. Our calculations of *6 Al production also differs markedly. The synthesis
of these isotopes is sensitive to following the composition of the presupernova star very
carefully, especially the coupling of the large network to convection during the last few
hours of neon and oxygen burning. 5) Because we evolve the entire star, we can make
predictions regarding the synthesis of species in the hydrogen envelope, e.g. 170, that
TNH95 cannot.

We certainly agree with TNH95 that the explosion mechanism, and in particular
the mass cut, remains 2 major uncerfainty in both our models, but all in all, with the
exception of trace isctopes alluded to above, the agreement between our two studies is
not too bad.

Many processes and sites have been discussed in this paper for the synthesis of
the elements lighter than zinc. As a road map for the reader, we provide Table 19 giving
our best current estimate of where the various isotopes are predominantly made. When
more than one entry is given, a priority ranking has been attempted. Here “BB" stands
for the Big Bang (e.g., Walker et al. 1991); “L*” is low mass stars (M < 8 Mg; eg.,
Renzini & Voli 1981} or in some cases AGB stars (Sackmann & Boothroyd 1992); “CR”
is cosmic ray spallation (e.g., Prantzos, Casse, & Vangioni-Flam 1993); “Nova” indicates
classical novae (e.g., Woosley 1986); “v” is the neutrino process (Woosley et al. 1990);
and “la” is Type la supernovae (Nomoto, Thielemann, & Yokoi 1984 for ordinary la’s
which are assumed to ignite at the Chandrasekhar mass; Woosley & Eastman 1994 for the
inner neutron-rich regions of ordinary la’s - here called “nse-la-MCh"”; Woosley & Weaver
1994 for sub-Chandrasekhar detonation models “la-He-det” ). All other entries refer to the

burning process in the massive stars considered here - H, He, C, Ne, O, and Si - responsible
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for producing the isotope, with a prefix “x” indicating explosive nucleosynthesis.

in the next paper in this series (Paper lil; Timmes, Woosley, & Weaver 1995a),
which through inevitable vanability in human schedules, was submitted before this one,
we consider the outcome of Galactic chemical evolution when the nucleosynthetic yields
presented here are combined with those from lower mass stars and Type la supernovae.
We defer conclusions relating the yields calculated here to solar abundances to that paper.
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FIGURE CAPTIONS

Fig. 1 - Distribution of density times radius cubed (,a:r'g) in presupernova stars of 15,
25, and 35 Mg of solar metallicity. The helium core masses for these stars are 4.2, 9.2,
and 14.2 Mg respectively.

Fig. 2ab - Propagation of the shock wave through a 15 Mg modef (S15A; Table 3).
The top panel shows the propagation of the shock through the helium core which takes
about a minute. The series of curves are labeled by the time, in seconds, at which each is
edited. Note regions of shock speed up and slow down. Material behind the shock stays
in sonic communication and no “reverse shock” is evident. The lower panel shows the
subsequent propagation of the shock through the hydrogen envelope and the formation of
an inwardly moving reverse shock which substantially slows material in the helium core and
heavy element mantle. The shock erupts from the stellar surface (not shown) at 8.38 x 10%
seconds. :

Fig. 3ab - Same as Fig. 2 but for 35 My Model S35B. The helium core mass here
s 14.2 M. Note the large amount of fall back that occurs prior to the development of
any reverse shock. This 3.86 My remnant will certainly be a black hole. However, the
hydrogen envelope and most of the heavy elements are still unbound with high velocity.

Fig. 4ab - Material velocity just behind the shock front as a function of mass for the 15
Mg Model (S15A) and 35 Mgy Model (S35B). Also shown is the product of density and
radius cubed for the presupernova model (see also Fig. 1). Note the distinct anticorrelation.

Fig. 5 - Net binding energy external to the piston mass point (Table 3) in stars of solar
metallicity.

Fig. 6 - lLocation of several fiducial mass points in presupernova stars of initially solar
metallicity. The Y. Discontinuity” is where electron capture has decreased the electron
mole number substantiaily below 0.50 and where the piston is placed (Table 3). It is found
at the outer boundary of the last convective silicon shell burning episode. If there has
not been significant “implosive burning”, the Y; discontinuity also corresponds to the iron
core, where the mass fraction of iron group elements rises above one-half. The base of
the oxygen shell is typically a place where there is a large jump in entropy (hence decline
in ram pressure during the implosion) and may be a natural location for a mass cut to
develop.
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Fig. 7 - Final remnant mass for a series of supernova models that employed pistons at the
edge of their iron core which communicated to their ejecta a final kinetic energy at infinity
of approximately 1.2 x10%1 erg. All were brilliant Type ll-p optical events. The zero
metallicity stars are more compact, more tightly bound configurations and consequently
more difficult to explode (Table 3).

Fig. 8 - Temperature structure as the shock propagates through the mantle and helium
core of a 25 Mg solar metallicity model. The kinetic energy of all ejecta at infinity is
1.2 x 10%1 erg. Curves are labeled by the time in seconds at which each is sampled. Note
the presence, except near the collapse core, of large nearly isothermal regions behind the
shock.

Fig. 9 - Shock temperature as a function of mass (solid line) for the same model shown
in Fig. 8. The dashed line, which is a2 very good fit to the solid line except near the
collapsed core, is given by 7' = (3E0/4?raR§;SN)1/4 with B, = 1.2x 10%! erg and Rpgy,
the presupernova radius as a function of enclosed mass. .

Fig. 10ab - Final mass fractions of the major abundances - IH, 4He, 12¢, 160, 20Ne,
28Si, and 3Ni - in a) the inner 5 M, of a 15 M solar metallicity supernova (Model S15A);
b) the inner 12 Mg of the ejecta of a 25 My solar metallicity supernova (Model S25A)..
Each had an explosion energy of 1.2 x 105! erg (Table 3).

Fig. 11ab - Mass fractions of 2H and the isotopes of He and Li and the 7Li progenitor,
"Be in the interior of Models S15A and $25A at a time of 2.5 x 10* s. Note the large
production of mass 7 in the helium layer by the neutrino process.

Fig. 12ab - Mass fractions in of Be and B isotopes and the progenitor of 1B, 11C in
the interiors of Models S15A and S25A at a time 2.5 x 10% s after the explosion. Note the
production of mass 11 from carbon by the neutrino process.

Fig. 13ab - Mass fractions in 15 and 25 M explosions of the isotopes of C, N, and O.
The abundances, shown here only for the base of the hydrogen envelope, persist to the
surface of the stars.

Fig. 14ab - Mass fractions in the interiors of the 15 and 25 M, explosion of the isotopes
of F, Ne, and Na.
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- Fig. 15ab - Mass fractions in the interiors of the 15 and 25 Mg, explosions of the isotopes
of Mg and Al

Fig. 16ab - Mass fractions in the interiors of the 15 and 25 Mg, explosions of the isotopes
of Si and P.

Fig. 17ab - Mass fractions in the interiors of the 15 and 25 Mg explosion of the isotopes
of Cl and S (and their progenitors).

Fig. 18ab - Mass fractions in the interiors of the 15 and 25 M, explosions of the isotopes
of Ar.

Fig. 19ab - Mass fractions in the interiors of the 15 and 25 M, explosions of the isotopes
of K (and their progenitors).

Fig. 20ab - Mass fractions in the interiors of the 15 and 25 M, explosions of the isotopes
of Ca.

Fig. 21ab - Mass fractions in the interiors of the 15 and 25 M explosions of %S¢ and
46,477} (and their progenitors). The dark vertical bar denotes the final mass cut (Table 3).

Fig. 22ab - Mass fractions in the interiors of the 15 and 25 Mg explosion of the 48:49T;
(and their progenitors). The dark vertical bar denotes the final mass cut (Table 3).

Fig. 23ab - Mass fractions in the interiors of the 15 and 25 Mg explosions of °9Tij,
90,51y 3nd S0¢; (and their progenitors). The dark vertical bar denotes the final mass cut
(Table 3).

Fig. 24ab - Mass fractions in the interiors of the 15 and 25 M explosions of 52:53Cr

(and their progenitors). The dark vertical bar denotes the final mass cut (Table 3).

Fig. 25ab - Mass fractions in the interiors of the 15 and 25 Mg explosions of 94Cr,
54,56Fe 59Mn and their progenitors.

Fig. 26abc - Mass fractions of 54Fe and °8Fe in the interiors of 15 and 25 M explosions
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Element Ain A FElement

TABLE 1: Nuclear Reaction Network Employed

Amin A‘max Element A-min Amm:
H 1 3 Mg 23 27 v 45 82
 He 3 4 Al 25 28 Cr 48 55
Li 6 8 Si 27 32 Mn b1 57
Be 7 9 P 29 34 Fe 52 61
B 8 11 5 31 37 Co 55 62
C 11 14 Cl 33 38 Ni 56 65
N 13 15 Ar 36 41 Cu 57 66
O 15 18 K 37 42 Zn 80 89
F 17 19 Ca 490 45 Ga 61 70
Ne 19 23 Sec 41 50 Ge 64 71
Na 232 Ti 44 b1




TABLE 2: Solar Mass Fractions (Anders & Grevesse 1989)

Isotope Mass Fraction Isotope Mass Fraction Isotope Mass Fraction
R 7.06(-1) 8054 2.35(-5) Sy 3.77(-7)
;i 4.80(-5) ap 8.16(-6} S0Cr 7.42(-7)

*He 2.93(-5) 32g 3.96(-4) 520y 1.49(-5)
“He 2.75(-1) 338 3.22(-6) 530y 1.72(-6)
SLi 6.50(-10) 34g 1.87(-5) 34Cr 4.36(-7)
Li 9.35(-9) 368 9.38(-8) *SMn 1.33(-5}
*Be 1.66(-10} 35C] 2.53(-6) S4Fe 7.13(-5)
10 1.07(-9) 37C1 8.55(-7) S6TFe 1.17(-3)
1R 4.73(-9) 3647 7.74(-5) 57Fe : 2.86(-5)
2G 3.03(-3) 3BAT 1.54(-5} 58Fe 3.70(-8)
3¢ 3.65(-5) 40Ar 2.53(-8) 0o 3.36(-6)
4N 1.11(-3) 3K 3.47(-6) 33N 4.94(-5)
15y 4.36(-6) 4K 5.54{-9) 80N 1.96(-5)
150 9.59(-3) AR 2.63(-7) 1N 8.60(-7)
170 3.80(-6) 40Ca 5.99(-3) 2N 2.78(-6)
B0 2.17(-5} 42Ca 4.20(-7) 64Nj 7.27(-7)
Loy 4.05(-7) 43Ca, 8.97(-8) 83Cu 5.75(-7)
20Ne 1.62(-3) 44Ca 1.43(-6) 85Cu 2.65(-7)
21N 4.13(-6) 4605 2.79(-9) 647n 9.92(-7)
22Ne 1.30(-4) “Ca 1.38(-7} €6Zn 5.88(-7)
23Na 3.34(-5} 438 3.89(-8) 57%n 8.76(-8)
24Mg 5.15{-4) 467§ 2.23(-7) $87n 4.06(-7)
%Mg 6.77(-5) 4T 2.08(-7} 0Zn : 1.38(-8)
26Mg 7.76(-5) 45Ti 2.15(-6) 89Ga 3.96(-8)
27A1 5.81(-5) Sl 1.64{-7) Ga 2.71{-8)
258G 6.53(-4) 0§ 1.64(-7) Ge 4.32(-8)

2953 3.43(-5) S0y 9.26(-10)




TABLE 3: Explosion Characteristics of all Models

Mass Z TFe Core Piston M, BE, o v, Remnant KE., M(*®Ni)
/Model  (/Z) Mg)  (Me) (Mg) (10% erg) (10* km/s) (M)  (10°! erg) M)
S11A 1 1.32 1.32 1.52 0.18 2.52 2.90 1.32 1.29 0.069
S12A 1 1.32 1.32 1.63 037 404 3.67 1.32 1.17 0.043
S13A 1 1.41 1.41 1.86 0.56 1.06 1.94 1.46 1.31 0.133

- S1BA 1 1.32 1.29 1.99 1.48 1.09 1.88 '1.43 1.22 0.115
. S18A 1 1.46 1.42 2.34 2.84 046 1.28 1.76 1.17 0.066
S18A 1 1.66 1.66 2.86 414 (.35 1.22 1.98 1.19 0.100
S520A 1 1.74 1.74 2.93 518 0.35 1.24 2.06 1.17 0.088
S22A 1 1.82 1.82 3.10 7.12 0.50 1.51 202 1.47 0.205
S25A 1 1.78 1.78 3.14 9.78 047 1.45 2.07 1.18 0.129
5304 1 1.83 1.83 3.13 10.7 0.35 1.27 424 1.13 H

- 530B 1 1.83 1.83 3.13 10.7 0.71 1.81 1.94 2.01 0.440
S35A 1 2.03 2.03 3.63 15.9 (.50 1.60 7.38 1.23 1]
S535B 1 2.03 2.03 3.63 15.9 0.81 2.04 3.86 1.88 ¢
535C 1 2.03 203 3.63 15.9 0.95 2.20 2.03 2.22 0.568
S40A 1 1.98 1.98 3.90 20,1 064 1.79 10.34 1.19 1]
5408 1 1.98 1.98 3.90 20,1 1.04 2.28 5.45 1.93 1]
S40C 1 1.98 1.98 3.90 - 201 1.34 2.58 1.98 2.57 0.691
P12A 01 1.35 1.35 1.75 0.33 1.01 1.85 1.38 1.26 0.177
P13A 0.1 1.32 1.30 1.82 0.71 1.26 203 1.31 1.10 0.180
P15A 0.1 1.38 1.38 2.08 1.34 0.76 1.62 1.4% 1.27 0.195
P18A 0.1 1.47 1.43 2.33 2.91 061 1.48 1.6% 1.31 0.137
P20A 0.1 1.684 ‘1.64  2.87 481 (.42 1.32 1.97 1.25 0.122
P224 - 01 1.80 1.80 3.11 6.64 041 1.36 2.12 1.31 0.124
P25A 8.1 1.84 1.84 3.00 8.2% 0.39 1.65 1.99 1.34 0.203

. P30A 0.1 1.61 1.60 2.74 8.77 (.46 1.36 2.76 1.24 0
P30B 0.1 1.61 1.60 2.74 877 0.7 1.74 2.01 1.86 - 0.182
P35A - 0.1 - 2.02 2.02 3.53 15.0 Q.50 1.60 6.69 1.21 0
P35B 0.1. 202 2.02 3.53 15.0 Q.83 2.06 3.39 1.88 0
P35C 0.1 2.02 2.02 3.53 15.0 1.08 2.35 2.02 2.44 0.610
P40A 0.1 2.01 2.01 3.73 18.0 0.53 164 9.13 1.23 0
P40B 0.1 2.01 2.01 3.73 18.0 0.90 2.14 4.45 2.m 0
P40C 0.1 2.01 2.01 3.73 18.0 1.09 2.35 2.01 245 0.672
TI12A 0.01 1.37 1.38  1.75 0.36 1.23 2.06 1.40 1.24 0.152
T13A 0.01 1.37 1.38 1.88 0.5% 0.82 1.68 144 1.25 -{.191
TIbA 0.01 1.55 1.56 2.14 1.27 1.00 1.98 1.66 1.22 0.171
T18A g.01 1.42 1.42 2.17 2.55 0.82 1.71 1.58 1.18 0.135
T20A 0.01 1.63 1.63 2.77 460 040 - 1.28 1.98 1.14 0.073
T22A 0.01 1.67 1.67 2.91 6.07 0.44 1.36 2.04 1.31 0.099

. T26A 0.01 1.75 177 2.78 7.32 067 1.72 1.87 1.16 0.187
T30A 0.01 1.77 1.78 3.67 10.8 9.42 1.37 3.22 1.28 0
T30B 0.01 1.77 1.78 3.07 10.8. Q.66 1.72 2.21 1.84 0.176
T35A 0.01 1.88 1.89 3.32 13.4 042 1.41 5.41 1.23 0

- T35B 0.0 1.88 1.89  3.32 134 0.76 1.90 2.42 2.03 0.180
T35C 0.01 1.88 1.89 3.32 13.4 094 2.11 1.96 2.47 0.58%
T40A 0.01 2.01 2.02 3.77 18.3 0.53 1.64 9.08 1.21 0
T40B 0.01 2.01 2.02 3.77 183 091 2.15 442 2.00 0
T40C 0.01 2.0t 2.02 3.77 183 1.14 2.40 2.02 2.54 0.69¢6




TABLE 3: Explosion Characteristics of all Models (continued)

Mass Z FeCore Piston . M,y BE; o v, Remnant KE, M(®*Ni)
/Model  (/Z) M) (My) (M) (10% erg) (10* km/s) (Mg) (10%" erg) (M)
U124 104 1.28 1.28  1.53 0.41 4.48 3.80 1.28 1.11 0.054
U13A  10% 1.43 1.44 177 0.54 2.61 3.07 1.44 1.12 0.089
U154 10¢ 1.62 163 2.02 1.35 270 ° 2.32 1.63 1.28 0.064
UlsA 1074 1.55 156 223 2.76  0.78 1.74 1.61 1.0 0.161
U20A 1072 1.57 1.58 279 477 0.39 1.24 1.97 1.21 0.090
U224 1074 1.67 1.68 2.94 623 044 1.36 2.01 1.26 0.123
U2sA 1074 1.76 177 2.8: 7.97 0.67 1.72 1.87 1.17 0.203
U304 10-* 1.66 1.67 293 105 0.30 -1.45 2.89 1.30 0
“Us0B 1071 1.66 1.87 293 10.5 0.84 1.87 2.08 2.02 0.209
U3sA 104 1.89 1.90  3.32 14.0 0.42 1.41 10.1 1.18 0
UssB  10-? 1.89 1.90  3.32 14.0 9.71 1.84 3.03 1.86 0
U3BC  107* 1.89 190 3.32 140 0.95 2.13 1.97 2.44 0.582
U40A 10~* 2.02 2.03  3.69 18.2 0.59 1.73 13.7 1.33 0
U40B 10~ 2.02 203 369 18.2 0.90 2.14 4.09 1.97 )
U40C 10—* 2.02 2.03 3.68 182 1.14 2.41 2.03 2.53 0.689
- Z12A 0 1.35 1.35 1.58 0.38 269 3.03 1.35 1.28 0.081
Z13A 0 1.32 1.25 1.71 0.82 1.00 1.78 1.28 1.29 0.191
Z15A ) 146 146 203 1.86 0.93 1.585 1.53 1.27 0.160
Z18A 0 1.47 1.47 2.35 3.78 0.78 1.70 3.40 1.23 0
Z20A 0 1.63 1.63 2.87 5.19 0.39 1.27 4.12 1.15 0
Z22A ] 149 149 219 5038 2.39 3.00 1.49 1.28 0.167
ZI5A 0 1.68 168 2.89 7.26 047 1.41 6.36 1.22 0
Z25B ¢ 1.68 1.68  2.89 7.26 0.77 1.81 1.90 1.83 0.288
Z30A 0 1.54 1.54  2.37 848 1.02 1.99 8.17 1.18 0
Z30B ] 1.54 1.54 2.37 2.48  1.74 2.60 1.54 2.06 0.324
7354 0 1.73 171 311 13.8 043 1.36 12.8 1.26 0
Z35B 0 1.73 171 3.11 13.8 0.72 1.76 7.62 1.94 0
Z35C 0 1.73 1.71  3.11 13.8  0.93 2.00 1.85 2.49 0.577
Z40A 0 1.99 1.99  3.59 18.5 0.59 1.72 16.6 1.31 0
Z40B 0 1.99 1.99  3.59 185 0.90 2.12 12.2 1.92 0
Z40C 0 1.99 1.99 3.59 18.5 1.41 2.66 1.99 3.01 0.723




TABLE 4: 25 M, Explosion With and Without Neutrino Irradiation

Isotope wio v with v with ¥ Isotope wiov with v with v

T, =8 T, =6 T, =8 1. =6

TLi* 2.13E-08 7.31E-07 2.81E-07 WK 3.13E-06  3.44E-06 3.31E-06

10 2.51E-09 2.75E-09 2.58E-09 4K 2.74E-05 3.04E-05 2.98E-05

ip#* 1.18E-08 2.35E-06 1.03E-06 43Ca 6.36E-06 8.39E-06 7.92E-06

15* 3.39E-05 2.33E-04 1.29E-04 458c 4.20E-06 6.18E-086 5.00E-06

- 19p« 3.63E-05 1.48E-04 9.15E-05 47§ 9.98E-06 1.18E-05 1.11E-05
2iNe 5.84E-04 . 6.41E-04 6.08E-04 Sty 2.21E-07 2.93E-07 2.94E-07

2Na* 1.59E-06 3.43E-06 2.57E-06 sly 3.65E-05 6.51E-05 5.40E-05

2641 9.38E-05 ‘1.20E-04 1.14E-04 S3Cr 3.65E-04 4.17E-04 3.96E-04

- ap 2.78E-03 3.18E-03 3.02803 54Cr 3.39E-05 4.17E-05 4.18E-05
a3g 5.61E-04 - . 6.60E-04 6.18E-04 55Mn 1.37E-03 2.33E-03 1.86E-03

3501 4.28E-04 7.01E-04 5.80E-04 57Fe 1.30E-02 1.43E-02 1.42E-02

3.79E-04 5.39E-04 4.65E-04 8.31E-04 1.54E-03 1.16E-03




TABLE 5a:

Ejected Masses at 2.5 x 10* s; 11 - 25 M, Models; Z = Z,

S11A

5124

S13A

S15A

S18A

S19A

S20A

S2ZA

S25A

5.58

3.73
7.84T-05
3.53E-04
2.18E-07
3.35E-07
2.88E-10
3.17E-08
4.89E-07
1.54E-07
5.32E-02
9.61E-04
1.71E-05
3.67E-02
8.16E-05
1.36E-01
5.19E-04
3.47E-03
1.29E-05
3.12E-02
1.78E-04
247E-03
2.14E-07
1.05E-03
9.24E-03
1.38E-03
1.55E-03
1.68E-05
1.19E-03
2.17E-02
6.45E-04
6.97E-04
1.86E-04
9.71E-03
6.72E-05
6.20E-04
6.97E-07
1.95E-08
4.90E-05
2.50E-07
1.32E-05
1.69E-03
2.22E-06
2.81E-04
7.75E-07

5.96

411
8.2TE-05
3.71E-04
2.18E-07
2.87E-07
2.87E-10
2.63E-09
4.62E-07
1.67E-07
8.05E-02
1.02E-03
3.9TE-06
3.60E-02
9.76E-05
2.10E-01
5.28E-04
8.36E-03
3.47E-05
2.32E-02
1.537E-04
6.03E-03
8.44E-08
8.71E-04
8.21E-03
1.23E-03
1.69E-03
2.00E-05
1.13E-03
9.09E-02
1.09E-03
7.62E-04
8.91E-04
7.57E-02
7.13E-04
3.00E-03
6.07E-06
3.52E-04
1.54E-03
1.15E-05
3.86E-05
2.18E-02
1.51E-04
4.80E-03
1.11E-06

6.32

4.51
8.32E-05
3.941-04
1.98E-07
6.17E-07
2.97E-10
4.72E-09
4 498-07
3.46E-07
1.14E-01
1.14E-03
5.32E-06
4.68E-02
4 4TE-05
2.72E-01
- 5.33E-04
2.29E-03
5.88E-06
4 46E-02
5.77E-04
3.50E-03
1.45E-07
1.08E-03
1.64E-02
3.07E-03
3.40E-03
2.84E-05
1.83E-03
5.85E-02
1.45E-03
1.9TE-03
4.17E-04
2.60E-02
1.39E-04
1.52E-03
5.41%-06
7.66E-06
1.01E-04
7.84E-07
2.32E-05
4.46E-03
6.23E-06
6.00E-04
3.38E-96

6.98

5.24
8.84E-05
4.32F-04
2.0TE-07
5.69E-07
3.15E-10
4.96E-09
9.48E-07
3.06E-07
1.61E-01
1.29E-03
8.15E-06
5.40E-02
1.49E-04
6.80E-01
5.92E-04
4 38E-03
3.45F-05
1.11E-01
4.49E-04
7.37E-03
1.09E-06
3.42E-03
2.67TE-02
6.66E-03
6.50E-03
4.30E-05
4.62E-03
1.10E-01
2.486-03
3.09E-03
7.82E-04
6.34E-02
2.85E-04
1.92E-03
4.31E-06
8.67E-06
2.58E-04
2.1TE-06
4.45E-05
1.25E-02
4.08E-05
2.07E-03
3.11E-06

7.88

8.28
3.57E-05
4.88E-04
2.73E-07
4 43E-07
3.36E-10
2.83E-09
1.49E-06
3.73E-07
2.48E-01
1.35E-03
2.91F-05
5.68E-02
1.52E-04

1.13
§.24E-04
1.49E-02
9.21F-05
2.7TE-G1
8.30E-04
1.64E-02
3.76E-06
9.99E-03
5.52E-02
1.20E-02
9.85E-03
8.14E-05
9.98E-03
1.37E-01
3.68E-03
5 41E-03
1.23E-03
546E-02
3.40E-04
3.68E-03
5.17E-06
1.26E-05
2.73E-04
2.57TE-06
7.63E-05
8.71E-03
1.60E-05
1.34E-03
4.44E-06

8.08

6.46
$.91E-05
5.04E-04
2.51E-07
4.18E-G7
3.46E-10
2.57E-09
1.85E-06
7.79E-07
2.84E-01
1.33E-03
1.31E-05
9.71E-02
1.24F-04

1.43
8.46E-04
1.60E-02
2.64E-05
1.06E-01
5.94E-04
1.85E-02
7.91E-07
2.71E-G3
2.51E-02
9.38E-03
1.14E-02
8.83E-05
3.7TE-(G3
2.7TTE-01
4.29E-03
3.43E-03
2.028-03
1.29E-01
8.81E-04
1.05E-02
4.51E-05
3.11E-05
1.55E-03
1.87E-05
1.00E-04
2.07E-02
7.60E-05
6.43E-03
6.71E-06

8.24

6.72
9.88E-05
5.26E-04
2.561E-07
4.18E-07
3.45E-10
2.53E-09
1.55E-06
3.01E-07
2.13E-01
1.33E-03
5.16E-06
5.98E-02
1.41E-04

1.94
8.51E-04
1.18E-02
2.83E-05
1.06E-01
3.72E-04
2.28E-02
2.96E-07
L53E-03
3.13E-02
7.68E-03
1.05E-02
3ATE-05
3.98E-03
2.88E-01
6.11E-03
5.82E-03
3.17E-03
1.52E-01
1.26E-03
2.22E-02
2.84F-05
2.49E-05
2.09E-03
2.75E-05
1.06E-04
2.62E-02
1.27E-04
1.03E-02
4.72E-06

8.79

7.51
1.02E-04
5.64E-04
2.17E-07
4.355-07
3.58E-10
2.58E-09
1.49E-06
4.65E-07
2.41E-01
1.39E-03
4.30E-06
6.73E-02
1.70E-04

2.38
§.16E-04
3.87E-03
4.87E-05
7.02E-02
5.21E-04
3.82E-02
2.94E-07
1.93E-03
4.16E-02
8.01E-03
1.28E-02
5.91E-05
8.40E-03
3.56E-01
1.23E-02
1.41E-02
4.96E-03
1.72E-01
1.345-03
1.67E-02
6.56E-05
8.86E-05
2.36E-03
5.18E-05
1.75E-04
2.80E-02
1.12E-04
8.31E-03
1.71E-05

9.40

8.64
8.81E-G5
6.29E-04
2. 40E-07
5.04E-07
3.84E-10
2.76E-09
1.78E-06
6.16E-07
3.22E-01
1.45E-03
3.66E-06
7.93E-02
2.29E-04

3.25
1.01E-03
2.52E-03
1.33E-04
3.94E-01
6.29E-04
4.76E-02
3.43E-06
1.08E-02
1.06E-01
2.39E-02
3.25E-02
1.27E-04
2.44E-02
3.15E-01
1.15E-02
1.26E-02
3.07E-03
1.41E-01
6.52E-04
7.135-03
1.65E-05
4.18E-05
6.84E-04
6.28E-06
1.88E-04
2.25E-02
6.54E-05
4.90E-03
1.38E-05




TABLE 5a: Ejected Masses at 2.5 x 10 s; 11 - 25 M, Models; Z = Z,

Isotope

S11A

S124

SI3A

S15A

S18A

S194

S20A

S22A

S525A

39K
a0
a1y
2001,
4,
. 2Ca
43Ca
“4Ca
#Ca
il 94
18Ca
438¢
8¢
S ¥
457y
45T
47T]'_
487
49T
504
47y
48y
49
0y
sty
BCr
¥Cr
S0Cr
51Cr
52Cr
S3Cr
S3Cr
SIMn
52Mn
58Mm
54Mn
55Mn
527
53 Fe
54Fe

5.06E-05

1.74E-07

2.97E-06
1.32E-03
1.92E-06
8.32E-06
9.28E-07
1.37E-05
5.60E-08
7.20E-08
1.33E-06
6.98E-07
4.32E-07
6.20E-05
7.18E-07
7.08E-06
2.20E-06
2.03E-05
1.74E-06
1.84F-06
9.46E-07
6.99E-07
6.04E-07
1.53E-08
3.66E-06
1.21E-04
3.55E-06
1.86E-05
6.06E-07
1.44E-04
1.64E-05
5.09E-06
2.44E-06
4.18E-06
1.29E-05
2.42E-07
1.29E-04
2.54E-04
9.12E-06
1.53E-03
1.47E-05
1.11E-02
3.08E-04
7.28E-056
1.10E-05
8.78E-06

2.14E-03
1.21E-05
4.52E-06
1.44E-02
1.56E-04
3.74E-04
1.03E-05
1.98E-05
6.02E-08
5.80E-08
1.43E-06
1.79E-06
3.36E-06
8.26E-05
1.69E-06
1.05E-04
9.62E-06
2.43E-05
2.09E-06
2.00E-06
1.40E-06
1.43E-06
3.38E-06
1.79%-07
5.14E-06
1.38E-04
5.18E-06
1.09E-04
1.31E-05
1.70E-04
1.81E-05
5.69E-06
5.42E-06
9.54E-06
3.74E-05
1.27E-06
1.40E-04
4.58E-04
1.89E-05
2.97E-03
1.05E-04
1.22E-02
3.46E-04
8.80E-05
1.80E-06
2.81E-06

7.70E-05
2.45E-07
3.38E-06
3.61E-03
2.7TE-06
1.58E-05
1.16E-06
1.61E-05
2.90E-07
3.76E-07
1.69E-06
7.60E-07
§.22E-07
6.26E-05
1.27E-06
9.77E-06
2.64E-06
2.35E-05
2.08E-06
2.66E-06
1.21E-06
7.78E-07
1.03E-06
3.85E-08
4.51E-06
1.55E-04
6.46E-06
5.09E-05
2.18E-06
1.73E-04
1.89E-05
7-40E-06
1.04E-05
1.30E-05
5.10E-05
1.27E-06
1.49E-04
8.69E-04
4.44%-05
4.33E-03
4.19E-05
1.28E-02
3.72E-04
1.59E-04
7.04E-05
1.05E-04

3.18E-04
6.67E-07
4.37E-06
1.108-02
1.68E-05
9.00E-05
1.81E-06
1.97E-05
5.69E-07
3.33E-07
1.80E-06
1.31E-06
7.87E-07
5.68E-05
1.71E-06
4.86E-05
3.62E-06
2.72E-05

2.93E-06

4.41E-06
1.44E-06
1.00E-06
1.66E-06
9.47E-08
5.15E-06
1.6TE-04
8.81E-06
1.23E-04

5.32E-06

2.01E-04
2.20E-05
1.15E-05
1.92E-05
2.23E-05
9.01E-05
3.13E-06
1.71E-04
1.42F-03
7.83E-05
7.59E-03
7.93E-05
1.47E-02
4.68E-04
3.08E-04
5.15E-05
2.66E-05

1.47E-04
1.05E-06
5.38E-06
6.82E-03
5.21E-06
3.32E-05
2.32E-06
2.43E-05
4.75E-07
2.98E-07
2.15E-06
2.53E-07
1.10E-G6
8.48F-06
3.06E-07

-1.50E-05

3.96E-06
3.19E-05
4.10E-06
6.32E-06
4.23E-07
6.07E-07
1.46E-06
L11E-07
6.18E-06
9.06E-05
8.01E-06
1.02E-04
4.85E-06
2.43E-04
2.62E-05
1.75E-05
2.35E-05
2.34E-05
9.95E-05
4.07E-06
2.04E-04
1.59E-03
1.00E-04
8.77E-03
745E-05
1.71E-02
6.47E-04
5.36E-04
8.21E-05
2.54E-05

8.69E-04
1.02E-05
6.03E-06
1.35E-02
2.11E-05
1.93E-04
9.44F-06
2.94E-05
8.40E-07
4.84E-07
2.19E-06
8.43E-07
3.25E-06
1.92E-05
6.43E-07
5.35E-05
6.63E-06
3.37E-05
4.13E-06
6.23E-06
8.09E-07
1.24E-06
3.09E-06
1.68E-07
6.34E-06
1.51E-04
1.23E-05
1.66E-04
9.56E-06
2.57E-04
2.67E-05
1.64E-05
3.60E-05
4.40E-05
1.68E-04
6.39E-06
2.06E-04
2.54E-03
1.42E-04
1.32E-02
1.37E-04
1.77E-02
6.32E-04
4.46E-04
9.62E-05
4.69E-05

9.37E-04
9.48E-06
5.08E-06
1.43E-02
2.87E-05
3.78E-04
2.03E-05
4.16E-05
5.84E-07
3.36E-07
2.21E-06
8.52E-07
9.44E-06
1.38E-05
4.81E-07
8.63E-05
1.57E-05
4.27E-05
5.42E-06
6.91E-06
6.38E-07
2.34E-08
8.03E-06
1.62E-06
8.44E-06
1.48E-04
1.20E-05
1.66E-04
1.35E-05
2.72E-04
2.77E-05
1.54E-05
3.52E-05
5.61E-05
1.91E-04
6.54E-06
2.13E-04
2.62E-03
1.22E-04
1.27E-62
1.38E-04
1.83E-02
6.29E-04
3.94F-04
4 08E-05
1.12E-05

1.50E-03
3.32E-05
1.02E-05
1.73E-02
3.53E-05
2.61E-04
2. 50E-05
5.33E-05
1.37E-06
1.16E-06
2.43E-06
1.20E-06
1.20E-05
6.15E-05
1.23E-06
6.97E-05
1.45E-05
4.31E-05
6.49E-06
1.02E-05
1.24F-06
7.91E-06
6.68E-06
1.28E-06
8.85E-06
2.59E-04
1.51E-05
1.89E-04
1.34E-05
2.94E-04
3.02E-05
2.19E-05
3.96E-05
8.36E-05
2.33E-04
6.99E-06
2.30E-04
3.245-03
1.39E-04
1.52E-02
1.92E-04
1.97E-02
7 59E-04
6.27E-04
1.01E-04
5.19E-05

5.04E-04
3.45E-06
9.06E-06
1.67E-02
2.01E-05

1.45E-04
4.67E-06
3.64E-05
1.75E-06
8.90E-07
2.89E-06
1.04E-06
2.28E-06
3.04E-05
3.92E-07
5.57E-05
7.54E-06
4.23F-05
7.81E-06
1.59E-05
3.28E-07
3.40E-05
1.38E-05
2.93E-07
9.12E-06
1.66E-04
4.18E-06
2.09E-04
4.12E-05
3.50E-04
3.41E-05
3.37E-05
1.95E-05
1.21E-03
3.57E-04
7.90E-06
2.58E-04
1.936-03
1.85E-05
1.64E-02
4.25E-04
2.19E-02
9.05E-04
9.22E-04
8.52E-05
2.10E-05




TABLE 5a: Ejected Masses at 2.5 x 10* s; 11 - 25 My Models; Z = Z,

S11A

Si2A

S13A

S16A

5184

S19A

S20A

S22A

5284

1.40E-04
1.41E-04
5.82E-05
1.08E-05
4,24E-05
1.93E-06
3.19E-06
6.93E-02
4.79E-03
1.61E-02
3.46E-04
5.80E-04
1.90E-05
5.19E-05
8.57TE-06
2.28E-05
5.75E-06
1.82E-05
1.94E-03
2.12E-04
1.91E-05

8.06E-06.

2.40E-07
5.86E-06
2.34E-07
2.22E-04
1.02E-05
2.29E-03
1.39E-05
2.49E-05
548E-07
1.02E-05
1.55E-06
8.68F-06
1.48E-06
2.80E-06

-8.85E-07

1.81E-06
3.69E-08
2.50E-09
1.15E-06
2.17E-07
1.18E-07
3.45E-09
4.56E-05
1L.13E-07
2.52E-99
1.48E-06
2.83E-06

9.74

2.31E-04
1.20E-04
4.93E-05
6.12E-08
5.58E-05
3.27E-06
6.40E-08
4.32E-02
2.76E-03
6.47E-03
2.44E-04
5.70E-04
2.27E-05
5.29E-05
9.53E-06
2.54E-05
6.62F-08
8.22E-06
1.25E-03
1.28E-04
9.23E-06
9.06E-06

1.17E-07

6.96E-G6
1.10E-08
1.33E-04
5.81E-06
1.04E-03
8.48E-06
2.11E-05
5.16E-07
1.25E-05
1.80F-06
9.89E-06
3.58E-08
1.66E-06
6.82E-07
1.02E-06
4.06E-08
1.73E-09
1.31E-06
2.07E-08
1.11E-07
1.C9E-09
2.26E-05
2.19E-08
4 36E-09
2.19E-06
4.09E-06

10.7

5.00E-04
2.48E-04
4.36E-05
6.21E-06
5.93E-05
7.30E-06
5.17E-05
1.33E-01
6.00E-03
1.06E-02
3.86E-04
6.51E-04
2.73E-05
8.81E-05
1.85E-05
4.68E-05
2.51E-05
2.11E-05
2.74E-03
2.47E-(4
1.18E-05
8.93E-06
6.76E-07
1.20E-05
9.71E-07
5.38E-04
1.53E-05
1.65E-03
9.84E-06
2.83E-05
6.61E-07
1.67E-05
2.20E-06
1.61E-95
6.34E-06
5.83E-06

7.30E-07.

1.18E-(6
1.75E-08
5.32E-09
2.59E-06
7.37E-07
4.06E-07
1.23E-09
3.38E-05
1.27E-08
6.61E-69
3.415-06
6.38E-06

11.6

7.56E-04

2.31E-04

3.55E-05
3.46E-06
1.22E-04
1.50E-05
1.47E-05
1.15E-01
4.26E-03
§.16E-03
2.58E-04
6.63E-04
5.64E-0b
1.72E-04
7.96E-05
1.54E-04
1.11E-G5
7-46E-06
203E-03
1.73E-04
§.93E-06
1.33E-05
1.35E-06
3.89E-05
1.54E-06
3.35E-04
6.84E-06
9.02E-04
6.35E-06

2.93E-05 .

1.36E-06
4.35E-05
9.70E-06
6.58E-05
4.37E-06
4.01E-06
4.80E-07
7.82E-07
3.11E-08
2.93E-08
8.70E-06
1.98E-06
1.86E-07
8.60E-11
1.94E-05
8.71E-09
3.93E-08
1.51E-05
3.87E-05

13.6

8.45E-04
1.49E-04
1.94F-05
2.71E-06
1.92E-04
2.74E-05
2.00E-05
6.5TE-02
1.67E-03
3.19E-03
8.18E-05
5.66E-04
1.01E-04
2.83E-04
1.42E-04
2.36E-04
1.28E-05
2.49E-06
4.23E-G4
3.36E-05
1.37E-06
1.95E-05
3.31E-06
6.11E-05
2.34E-06
8.05E-05
1.59E-06
1.87E-04
1.24E-06
2.58E-0b
2.55E-06
8.00E-05
1.75€-05
1.04E-04
6.05E-06
6.80E-07
6.72E-08
1.18E-07
5.03E-08
5.33E-08
1.45E-05
2.65E-06
3.43E-08
1.04E-11
3.11E-06
1.03E-08
6.49E-08
2.29E-05
6.06E-05

16.3

1.27E-03
2.50E-04
3.49E-05
3.42E-06
1.45E-04

2.83E-05 -

1.13E-05
1.00E-01
2.41E-03
3.79E-03
1.16E-04
8.95E-04
1.22E-04
3.91E-04
1.02E-04
2.52E-04
1.98E-05
2.06E-06
7.50E-04
5.01E-05
2.32E-08
3.60E-05
5.49E-06
6.20E-05
2.51E-06
1.04E-04
1.72E-06
2.80E-04
1.98E-06
3.60E-05
2.97E-(6
1.20E-04
2.13E-05
1.29E-04
1.09E-05
9.92E-07
1.21E-07
2,22E-07
1.72E-07
1.15E-07
2.10E-05
6.70E-06
3.31E-08
5.76E-12
5.14E-06
2.69E-08
9.95E-08
3.79E-05
7.87TE-05

17.1

1.21E-03
4.02E-G4
5.60E-05
3.17E-06
1.86E-04
2.30E-05
3.74E-06
8.80E-02
1.93E-03
3.24E-03
9.46E-05
L20E-03
1.198-04
7.20E-04
6.86E-05
2.87E-04
4 02E-06
2.2TE-07
2.94E-04
2.85E-05
1.94E-06
3. 71E-05
2.35E-06
1.11E-04
9.79E-07
1.63E-05
1.47E-07
1.48E-04
6.87E-07
4.41F-05
5.18E-06
2.72E-04
1.83E-05
2.63E-04
3.4TE-06
1.31E-07
2.96E-08
9.31E-07
1.90E-07
1.67E-07
4 03E-05
2.03E-06
1.30E-08
3.13E-14
1.73E-06
4.04E-08
6.40E-07
1.71E-04
8.02E-05

18.0

1.52E-03
1.67E-03
2.35E-04
6.23E-08
2.21E-04
2.43E-06
2.01E-05
2.05E-01
5.78E-03
8.73E-03
3.67E-04
2.52E-03
2.36E-04
3.61E-04
5.99E-05
4.99E-04
1.95E-05
1.03E-06
1.91E-03
1.77E-04
1.21%-05
5.87E-0b
8.68E-06
1.33E-04
2.61E-086
1.09E-04
1.11E-06
9.99E-04
4.79E-06
6.08E-05
5.56E-06
2.63E-04
2 A8E-05
3.96E-04
1.45E-05
1.31E-06
3.04E-07
6.76E-06
3.01E-07
2. 21E-07
4.44%-05
4.22E-(6
1.47E-08
5.78E-13
1.63E-05
3.49F-08
6.62E-07
2.14E-04
1.18E-04

20.1

1.23E-03
4.20E-03
4.13E-04
3.56E-06
3.31E-04
5.36E-05
2.75E-05
1.29E-01
2.93E-03
5.28E-03
1.74E-04
2.31E-03
2.82E-04
8.29E-04
2.79E-04
8.98E-04
2.06E-05
8.69E-11
9.24E-08
2.52E-05
4.80E-06
6.94E-05
1.10E-05
2.14E-04
4.56E-06
2.22E-12
7.36E-14
2.64E-04
1.86E-08
6.98E-05
3.80E-06
3.35E-04
9.06E-05
6.96E-04
2.65E-05
1.42E-10
1.19E-09
5.20E-06
2.37E-07
2.51E-07
7.31E-05
1.31E-05
2.16E-16
1.07E-18
1.16F-06
3.21E-08
3.44B-07
1.41E-04
4.92F-04

23.1




TABLE 5b: Ejected Masses at 2.5 x 10? s; 30 - 40 M, Models; Z = Z,

S40B

S30A - 830B S35A S358 $35C S40A. $40C

KE. 1.13 2.01 1.23 1.88 2.22 1.19 1.93 2.57
i | 10.5 10.5 115 115 11.5 11.1 111 11.1
iffe 104 104 11.9 11.9 12.0 13.0 13.0 13.0
H  9.44E-05 9.45E-05 1.02F-04 1.02E-04 1.02E-04 8.87E-05 8.87E-05 8.87E-05
*He 7.18E-04 T7:18E-04 791E-04 T7.91E-04 T791FE-04 7.74E-04 7.74E-04 7.74E-04
. TLi  2.74B-07  2.12E-0T 1.94E-07 1.56E-07 145E-07 1.69E-07  1.34E-07 1.17E-07
"Be 7.13E-07 6.25E-07 8.26E-07 7.34E-07 7.01E-07 B8.19E-07 7.17E-07 6.62E-07
Be 3.79E-10 3.79E-10 4.40B-10 4.41E-10 441810 407E-10 4.07E-10 4.07E-10
1B 2.90E-09 2.90E-00  3.18E-09 3.19E-09 3.19B-09 3.11E-09 3.11E-09  $.11E-09
11g  g55E-07 7.41E-07 5.39BE-07 5.89E-07 5.69E-07 3.79E-07 6.04E-07  5.99E-07
11y 3.14E-07  343E-07 $.73E-07 4.63E-07 4.65B-07 3.76E-07 b5.76E-07 6.01E-07
126 2.86E-01 2.90B-01 3.01E-01 3.20E-01 3.20E-01  3.13E-01 363E-01  3.68E-01
13C  159E-03 1.59B-03 1.65E-03 1.65E-03 165E-03 1.62E-03 1.62E-03 1.62E-03
4C  1.80E-06 1.88E-06 1.72E-06 1.81E-06 1.80E-06 2.05E-06 2.15E-06 2.12E-06
14N 1.04E-01 1.04E-01 1.25E-01 1.25E-01 1.25E-0f 141E01 1.41E01 141E-01
13y 165E-04 2.15E-04 1.25E-04 2.70E-04 289E-04 9.06E-05 291E-04 3.40E-04
160 3.65 4.88 3.07 5.82 6.36 2.36 6.03 7.63
170 1.06E-03 1.06E-03 1.29E-03 1.29E-08 1.20E-03 1.23E-03 1.23E-03  1.23E-03
18y 5.86E-04 5.74E-04 3.12E-04 3.09E-04 3.08E-04 231E-04 2.31E-04 2.30E-04
18  1.05E-04 1.07TE-04 1.63E-04 2.26E-04 2.21E-04 1.68E-04 2.98E-04 2.92E-04
20Ne  3.81E-01 4.32E-01 5.15E-01 8.88E-01 8.81E-01  4.48E-01 1.94 1.29
2INe  3.01E-04 3.27E-04 5.48E-04 R.03E-04 8.00E-04 5.75E-04 1.26E-03  1.29E-03
22Ne  5.41E-02 541E-02 577E-02 5.77E-02 5.77E-02 5.94E-02 5.94E-02 5.91E-02
2?Na  1.68E-06 1.04E-06 3.17E-06 5.81E-06 5.73E-08 3.60E-068 1.01E-05 1.02E-05
3Na  6.48E-03 6.80E-03 147E-02 2.16E-02 2.15E-02 161E-02 3.68E-02 3.67E-02
24Mg  2.12E-01  2.82B-01 1.23E-01 2.87E-01 3.03E-01 6.808-02 2.30E-01 3.10E-01
Mg 2.53E-02  2.88E-02 2.64E-02 4.45E-02 4.43E-02 2.21E-02 5.40E-02 5.71E-02
Mg  3.24E-02 3.56E-02 3.85E-02 6.02E-02 5.99E-02 3.36E-02 7.95BE-02  8.22E-02
26A]  1.83E-04 2.73E-04 1.33E-04 3.47E-04 3.45E-04 1.09E-04 2.51E-04 3.56E-04
27A1  3.94E-02 5.08E-02 2.97E-02 6.36E-02 6.53E-02 2.06E-02 646E-02  7.70E-02
288 977E-02  3.16E-01  4.16E-02 1.12E-01 4.29F-01 247E-02 546E-02 5.61E-01
2985 2.39E-02  3.39E-02 1.04E-02 2.97E-02 3.24E-02 4.10E-03 165E-02 2.91E-02
3057 1.98E-02 3.45E-02 6.79E-03 240E-02 © 3.24E-02 246E-03 8.96E-03  3.08E-02
31p  477E-03 7.29E-03 1.99BE-03 5.58E-03 6.71E-03 1.09E-03 2.96E-03  6.35E-03
328 1.38E-02  9.99E-02 1.08E-02 1.68E-02 1.69E-01 1.02E-02 1.15E-02  2.36E-01
388 1.71E-04 562E04 1.11E-04 264E-04 6.67E-04 9.85E-05 1.20E-04 8.26E-04
345 1.73E-03 7.30E-03 7.29F-04 229E-03 877E-03 544E-04 T7.72E-04 1.06E-(2
358 4.14E-05 5.79B-05 1.33E-05 4.17E-05 443E-05 6.51E-06 2.05E-05  3.48E-05
%8S 6.52E-05 8.33E-05 458E-05 9.00E-05 9.21E-05 3.55E-06 8.91E-05 1.04E-04
5C1  3.15F-04 7.10E-04 1.02E-04 3.60E-04 6.39E-04 T7.69E-05 1.08E-04 7.50E-04
36C1  6.21E-06 1.14E-05 156E-06 6.17E-06 8.98E-06 B8.68E-0T 1.94E-06 9.13E-08
3701 1.87E-04 2.08E-04 209804 3.16E-04 3.18E-04 1.91E-04 4.05F-04 4.21E-04
3%Ar  1.72E-03 1.60E-02 1.87E-03 198E-03 2.86E-02 1.90E-03 1.93E-03 3.90E-G2
37Ar  1.85E-06 3.13E-05 1.81E-068 3.30E-06 3.71E-05 1.85E-08 2.42E-06 5.48E-05
3BAr  5.94F-04 2.65E-03 5.96E-04 8.14E-04 3.30E-03 5.65E-04 8.46E-04 4.18E-03
1.83E-06 2.14E-05 1.68E-05 3.08E-05 3.06E-05 1.31E-05 3.48E-05 3.76E-05




TABLE 5b: Ejected Masses at 2.5 x 10* s; 30 - 40 M, Models; Z = Z,

5404

530A S30B S35A S35B S35C S40B S40C
KE,, 1.13 2.01 1.23 1.88 2.992 1.19 1.93 2.57
%K 198E-04  3.31E-04 1.20E-04 1.68E-04 3.96E-04 1.12E-04 1.60E-04  5.09E-04
WK 4.18E-06 5.08E-06 3.73E-06 6.22E-06 6.32E-08 3.22E-08 6.54E-06 T7.43E-06
4¥  1.10E-05 1.18E-05 1.13E-05 1.50E-05 1.50E-05 1.06E-05 1.67E-05 1.73E-G5
90Ca  1.31E-03 133FE-02 146E-03 1.48E-03 241E-02 148E-03 1.52E-03 3.16E-02
Ca 342E-06 1.25E-05  3.60E-06 4.20E-06 146E-05 3.54E-06 4.28E-06 1.97E-05
#Ca  1.66E-00 T7.32E-06 1.70E-05  2.26E-05 8.94E-05 1.564E-05 2.45E-056 1.14E-04
BCa  5.02E-06 7.34E-06 4.86E-06 7.26E-06 9.69E-06 4.39E-06 T7.88E-06 9.87E-08
“4Ca  4.96E-05 4.52E-05 4.50E-05 5.40E-05 5.43F-05 4.37E-05 5.77E-05  6.01E-05
Ca  2.75E-08 3.24E-06 253E-08 4.93E-06 491E-068 197E-06 5.71E-068 6.14E-06
¥Ca  1.80E-08 2.24E-06 1.13E-08 261E-06 260E-08 6.92E-07 2.21E-06 2.67E-08
¥Ca  3.32E-06 3.37E-06 3.68E-06 3.94E-06 3.93E-068 3.71E-06 4.18E-06 4.20E-06
#g,  1.32E-09 9.92E-07 5.66E-10 2.05E-09 1.31E-06 3.08E-10 1.30E-09  2.63E-06
459¢  2.56E-06 5.12E-06 1.85E-06 3.17E-06 - 4.00E-06 1.51E-06 241E-06 3.453E-06
4Ty  492FE-10 141E-04 1.00E-10 1.82E-09 1.98E-04 269E-11 147E-10 2.29E-04
ST 7.20E-10 7.30E-07 3.58E-10  1.54E-00  3.99E-07 2.13E-10 R98E-10  T7.27E-07
467  7.13E-06 342E-05 7.40E-06 9.36E-06 3.92E-05 7.13E-06 9.25E-06 5.35E-05
“TTi  6.03E-06 1.10E-05 6.25E-06 7.82E-08 1.41E-05 6.08E-06 7.92E-06 1.47E-05
48T{  4.79E-05  5.00E-05 5.24E-05 546E-05 5.69E-05 5.28E-05 5.58E-05  5.88E-05
9T  9.23E-06 1.02E-05 9.61E-06 1.31E-05 1.31E-05 9.25E-06 1.46E-05 1.54E-05
507{  1.96E-05  2.39E-05 1.76E-05 3.03E-05 3.11E-05 1.48E-05 3.19E-05 3.69E-05
47y 1.87E-10  3.52E-07 841E-11  6.06E-10 1.81E-07 4.42E-11  2.01E-10 1.26E-06
By 1.18E-09  5.04E-05  449E-10  3.89E-09 1.09E-04 2.99E-10 1.02E-09  3.44E-05
9y 234E-07  9.86E-06  7.00E-08  4.55E-07 3.29E-05 2.95E-08 1.I8E-07  2.38E-05
50y 3.20E-07  5.88E-07 1.22E-07 442E-QT 5.69FE-07 6.44E-08 1.95E-07 6.13E-07
51y 1.00E-05 1.10E-05 1.06E-05 1.21E-05 1.30E-05 1.04E-056 1.23E-05 1.39E-05
#0r  B.78E-12  3.54E-04 1.23E-12 169E-11 524E04 3.66FE-13 274E-12 7.08E-04
9Cr  3.26E-11  1.02E-05 164E-11  8.87E-11 5.70E-06 1.24F-11  1.60E-11 2.19E-0%
$0Cr 152E-05 150E-04 1.68F-05 1.68E-05 2.72E-04 1.70E-05 1.70E-05 3.96E-04
51Cr  8.11E-08 150E-06  1.39E-07 296E-07 6.80B-05 1.96E-07 2.01E-07 4.91E-05
2Cr  3.25E-04  3.69E-04  3.60E-04 365E-04 4.59E-04 3.66E-04 3.75E-04 4.51E-04
53Cr  3.95E-05 4.00E-05 4.38E-05 452FE-05 4.53E-05 447TE-05 4.68E-05 4.72E-05
54Cr  3.97TE-05  4.56E-05 3.84E-05 5.90E-05 5.92E-05 3.54E-05 6.50E-05 T7.07E-05
Sipn - 1.16E-10  2.81E-05 7.62E-11 - 1.96B-10 1.50E-06 5.25E-11 1.53E-10 5.47E-05
S2Mn  942F-10 247E-04 6.00E-10  2.05B-09 2.34E-03 4.12E-10 1.27TE-09  5.29E-04
S5Mn  7.03E-08 279E-04 248FE-08 153E-07 6.58E-04 1.32E-08 3.49E-08 T7.97E-04
S4Mn - 1.04E-07 4.94E-06 2.97E-08 3.20E-07 8.98E-06 1.15E-08 440E-08 1.16E-05
S5Mn  3.03E-04 3.04E-04 3.20F-04 3.33B-04 3.33E-04 3.20E-04 3.34E-04 3.36E-04
52Fe  1.62E-12  3.35E-03  3.13E-13  4.08E-12 4.10E-03 1.02E-13 6.18E-13 7.47E-03
3Fe  4.09E-10 6.08E-06 4.59E-10 4.42E-10 1.17E-05 427E-1¢ 4.02E-10 3.82E-05
S4Fe  1.49E-03  1.34E-02 1.65E-03 1.64E-03  2.60E-02 1.87E-03 167E-03 3.63E-02
55Fe  1.25E-05 3.02E-04 2.58E-05 2.75E-05 7.67E-04  3.76E-05 3.79E-05 4.44E-04
S6Fe  2.50E-02 2.53E-02 2.77TE-02  2.78E-02  2.82E-02 2.83E-02  2.84E-02  2.90E-02
57Fe  9.98E-04 1.03E-03 1.17E-03 1.26E-03 1.27E-03 1.27E-03 141E-03 1.43E03
58Fe  9.92B-04 1.21E-03 9.16E-04 1.52E-03 1.56E-03 8.79E-04 1.69E-03 1.95E-03
9F¢  3.97E-06  4.82E-05 5.46E-05 1.01E-04 1.04E-04 9.62E-05 2.31E-04 2.62E-04
%CFe  1.88E-05 2.38E-05 2.51B-05 5.50E-056 5.63E-05  3.09E-05 8.32E-05 1.05E-04




TABLE 5b: Ejected Masses at 2.5 x 10* s; 30 - 40 M, Models; Z = Z,

S30A S30B S35A S35B S35C S40A S40B 540C
KE 1.13 2.01 1.23 1.88 2.92 1.19 1.93 2.57
5Co  3.36E-09 1.67E-03 285E-09 449E09 2.57TE-03 2.37E-09 437E-09  3.69E-03
56Co  1.20E-07 1.21E-02 9.94E-08 157E-07 1.87E-02 8.02E-08 1.54E-07 5.86E-03
%7Co  848E-07  1.79E-03  2.53E-07 1.65E-06 249E-03 1.04E-07 4.27E-07 8.82E-04
58Co  5.32E-07 1.25E-05 2.13E-07 1.46E-06 2.35E-05 1.06E-07 5.00E-07 1.82E-05
8Co  3.31E-04 3.99E-04 346E-04 5.31E-04 5.55E-04 2.98E-04 5.74E-04  6.35E-04
0Co  864E-05 1.06E-04 6.69E-05 141E-04 1.40E-04 5.87E-05 169E-04 1.89E-04
51Co  2.80E-05 4.46E-05 1.97E-05 6.92E-05 7.21E-05 6.25E-06 3.61E-05 7.11E-05
S6Ni  2.93F-11 440E-¢1 6.41E-12 5.83E-11 .568E-01 227E-12 1.73E-11  6.91E-01
STNi  1.32F-09 1.36E-02  1.25E-09 140E-09 1.72E-02 1.09E-09 9.97E-10  2.11E-02
S8Ni 1.02E-03 2.26E-02 1.13E-03 1.13B-03  38.79E-02 1.15E-03 1.15E-03  3.57E-02
N1 1.85E-05 1.12E-03 2.16E-05 2.25E-05 1.49E-03 2.14E-05 2.09E-05 1.56E-03
SONi  6.97TE-04  1.09E-02  T.53E-04  9.06E-04 1.30E-02 7.14E-04 9.73E-04 1.31E-02
SINi 248FE-04 7.86E-04 2.24E-04 3.70E-04 9.79E-04 1.89E-04 4.23E-04 T7.19E-04
8INi  7.77E-04 2.48E-03 5.28E-04 1.05E-03  3.24F-03 = 4.10E-04 9.26B-04 2.11E-03
53Ni  2.97E-04 3.45E-04 3.04E-04 5.67E-04 5.64E-04 2.38E-04 7.10B-04 7.49E-04
64Ni  1.18E-03  1.48E-03 9.51E-04 1.88E-03 1.91E-03 7.15E-04 1.92E-03  2.27E-03
SN 5.95E-06 7.15E-06 7.17E-06 1.57E-05 1.62E-05 6.33E-06. 2.43E-05 2.96E-05
Cu  3.67E-13 491E-10 4.94E-13  6.00E-13  1.34E-12 4.15B-13 4.97E-13  9.80E-13
80Cu  7.36E-09 1.31E-05 5.07E-09 - 1.07E-08 2.44E-07 2.96E-09 1.04E-08 1.68E-03
1Cu  5.83E-08 1.73E-04 2.39E-08 T54E-08 2.02F-04 123E-08 5.86E-08  6.02E-04
62Cu  2.12E-08  3.83E-05 8.66E-09 2.80E-08 5.57E-05 4.57E-09 1.81E-08 7.38E-05
83Cu  5.70E-05 G.30E-05 6.25E-05 8.03E-05 1.22E-04 5.93E-05 8.67E-05 1.28E-04
4Cu  6.22E-06 9.85E-06 4.50E-06 1.18E-05 1.20E-05 3.02E-06 1.00E-05 1.50E-05
5Cu  2.01E-04 2.63E-04 2.16E-04 . 3.86E-04 4.10E-04 1.91E-04 4.39E-04 5.51E-04
%6Cu  4.06E-07 1.16E-06  5.30E-07 192E-06 2.36E-06 5.93E-07 2.17E-06 3.91E-06
%7n  $.22E-15 4.70E-08 2.29E-15 7.18E-15 1.18E-13 928E-16 4.43E-15  2.31E-09
61Zn  4.38E-15 5.30E-11  0.38E-16  3.60E-15 5.02E-15  3.40E-16 1.72B-15  7.25E-14
52Zn  2.20E-09 2.13E-03  1.83E-09 3.92E-09 3.09E-03 1.36E-09 3.77E-09  4.14E-03
637n  6.54E-09 6.19E-08 5.96E-09 1.19E-08 526E-08 4.38E-09  1.45E-08  7.48E-06
b4z 5.58E-05 1.13E-04  6.66E-06 8.18E-05 1.44E-04 6.56E-05 1.03E-04  1.75E-04
857n  7.04E-06 1.10E-05 1.01E-05 1.72E-05 2.09E-05 1.03E-05 2.52E-05 3.01E-05
%67Zn  3.926E-04 4.57E-04 3.51E-04 5.94E-04 6.92E-04 3.06E-04 7.45E-04  9.00E-04
877Zn  1.09E-04 1.27E-04 1.16E-04  2.03E-04 2.02E-04. 9.81E-05 2.64E-04 2.75E-04
®87n  0.98E-04 1.32E-03 7.60E-04 1.64E-03 1.71E-03 528E-04 ~ 1.53E-03 1.98E-03
$9%n  T.74E-06  1.14E-05 1.16E-05 2.87E-05  2.95E-05 8.10E-06  4.01E-05 4.85E-05
85Ga  7.08E-10 1.07E-09 5.33E-10 1.23E-09 1.37E-00 3.53E-10 1.38E-09  8.31E-08
%Ga  1.86E-08 4.64E-05 1.29E-08 3.13E-08 6.08E-05 8.05E-09 3.48E-08  3.66E-05
“"Ga  2.52E-07 4.90E-07 9.89E-08 4.06E-07 5.73E-07 4.56E-08 265E-07 5.10E-07
8Ga  1.74E-07 3.01E-07 8.86E-08 3.39E-07 3.59E-07 4.78E-08  2.54E-07  3.84E-07
6Ga  6.48E-05 8.62E-05 7.75E-05 1.41E-04 1.48E-04 7.31E-05 1.76E-04  2.23E-04
®Ga  5.15E-06 9.99E-08 7.67E-06 2.60E-05 2.72E-05 3.99E-06 2.30E-05  3.53E-05
54Ge  8.13E-18 1.10E-14  3.86E-18 1.19E-17 1.62E-17 1.81E-18 7.83E-18 1.71E-17
85Ge  4.78E-21  3.45E-20 1.26E-21 7.54E-21 1.928E-20 4.17E-22 3.79E-21 9.88E-21
®Ge  511E-12 9.92E-06 1.30E-12 7.67E-12 1.23E-05 4.60E-13 4.74E-12 5.17E-05
7Ge  1.09E-11  2.27E-11  2.63E-12 1.53E-11 1.83E-11 8.76E-13 7.67E-12  4.79E-09
8Ge  T.99E-09 3.52E-08 5.66E-09 2.11E-08 9.33E-08  3.91E-09 1.83E-08  6.73E-08
®Ge 1.8TE-07 4.39E-07 8.69F-08 3.55E-07 4.96E-07 5.10E-08  2.30E-07 5.61E-07
MGe 144E-04 2.66E-04 1.13E-04 2.71E-G4 3.36E-04 $.12E-05 2.33E-04 4.26E-04
1Ge  8.14E-04 9.71E-04 7.25E-04 1.39E-03 1.38E-03 5.57E-04 161E-03 1.74E-03
Mass 25.9 28.2 27.8 31.3 33.2 27.7 325 36.0




TABLE 6a: Production Factors 11 - 25 M, Models; Z = Z,

S11A S12A S13A S15A S18A S19A S20A 8224 S95A
15 81 .79 a7 72 .68 87 .65 62 .58
2H 17 16 15 .13 12 12 11 11 09
e 1.24 1.18 1.16 1.08 1.02 1.01 .99 .96 93
‘He 1.39 1.39 141 1.39 1.40 1.37 1.35 1.36 1.36
514 17 .18 15 .13 .12 12 11 11 09
i 6.07 5.02 7.50 6.08 4.69 4.18 3.96 3.47 3.45
9Be .18 .16 15 14 12 12 1t 11 .10
10 .31 23 .38 .34 .16 14 13 12 A1
gy 13.96 12.38 14 .47 19.43 24.14 32.44 21.69 20.53 21.96
12 1.80 2.47 3.25 3.89 5.01 5.46 3.89 3.95 4.60
135 2.70 2.60 2.69 2.60 2.97 2.13 2.02 1.80 1.72
14y 3.41 3.03 3.65 3.58 3.15 3.02 3.00 3.03 3.11
18y 1.45 2.00 89 2.52 2.17 1.72 1.89 2.02 2.31
180 1.45 2.04 2.44 5.19 7.19 8.72 11.20 12.36 14.69
170 13.71 12.64 11.80 11.16 12.97 12.72 12.14 11.73 11.30
180 16.50 35.93 9.17 15.52 42.00 43.19 30.26 8.88 5.05
2;91«" 3.26 7.96 1.89 6.24 13.92 3.81 3.87 5.98 14.26
Ne 1.98 1.33 2.37 5.01 10.47 3.84 3.59 2.16 10.56
21Ne 4.43 3.53 12.03 7.97 12.32 8.41 4.99 6.28 6.61
22Ne 1.95 4.31 2.31 4.15 7.71 8.29 9.71 14.59 15.86
¥Na 3.22 2.43 278 7.50 18.31 4.74 2.54 2.88 14.03
HMg 1.84 1.48 2.75 3.81 6.57 2.86 3.37 4.02 £.90
Mg 2.09 1.69 3.91 7.21 10.87 8.10 6.29 5.89 15.31
Mg 2.07 2.05 3.81 6.17 7.83 8.66 7.50 8.25 18.23
2741 2.11 1.82 2.72 5.83 10.53 3.80 3.80 7.21 18.26
2:51 3.41 12.95 7.72 12.40 12.85 24.77 24 46 27.14 20.89
Si 1.93 2.97 3.64 5.32 6.57 7.32 9.89 17.80 14.55
30g; 3.04 3.01 7.20 9.64 14.08 8.54 13.72 29.74 23.16
ip 2.42 10.18 5.09 7.23 9.47 14.65 21.59 30.57 16.91
32g 2.52 17.81 5.67 11.73 8.45 19.12 21.30 21.67 15.48
355 2.15 20.53 3.77 6.52 6.50 16.11 21.81 20.94 8.85
34g 3.46 14.95 7.03 7.52 12.07 32.92 65.98 4452 16.57
365 2.14 371 7.05 6.81 8.23 19.56 15.02 47.50 19.38
3501 2.02 56.83 3.62 7.59 6.73 36.83 46.32 57.55 12.00
37C1 1.85 . 20.68 297 7.32 6.61 12.03 14.79 16.71 12.88
3EAT 2.24 26.26 4.96 11.83 6.89 15.63 18.79 18.67 12.60
BAr 1.88 29.02 ' 3.37 9.87 5.34 24.41 36.99 26.88 13.81
W0Ar 3.22 8.82 11.62 9.22 11.03 18.01 12.57 40.60 24.19
oK 1.51 57.49 1.98 6.79 2.69 14.95 15.10 21.63 6.45
WK 3.22 202.80 3.81 8.82 11.56 107.29 94.70 208.23 26.94
56.67 2.49 6.05 7.29 8.64
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$35B

$40C
S40B 2.57
' S40A 1.93
S350 1.19 44
2.29 A48 .05
S35A 1.88 57 06 73
$308 1.23 49 07 81 1.31
S30A 2.01 52 .06 95 1.45 06
113 - 58 o 81 L7 0 231
b .0 .8 1.3 .0 2.8 0
e 57 07 97 1.38 07 3.8 08 08
! .08 87 1.56 07 2.73 .09 09 7.04
’H .95 1.35 08 3.04 08 J1 7.67 3.37
3He 1.48 07 3.92 .08 .09 5.77 3.68 1.23
“He .08 3.17 10 10 6.59 3.74 1.37 3.54
SLi 4.07 .08 A1 7.10 3.18 1.61 3.92 2.17
“Li 09 10 6.93 3.37 1.37 4.61 2 08 29 08
“Be 10 8.11 3.58 1.45 3.40 a5 19.31 8.75
o 9.54 3.39 1.63 3.59 2.01 8.91 9.69 30
B 3.64 1.54 4.05 1.99 19.98 11.39 33 20.01
12¢ 1.68 3.34 1.03 19.37 9.99 .39 22 61 22.17
3¢ 3.63 1.76 11.50 10.57 A3 15.00 23.60 8.67
14N 1.46 18.03 11.91 46 16.45 9.99 9.38 12.61
N 14.67 9.62 52 17.77 16.42 5.04 14.03 30.54
150 10.48 94 14.48 17.50 5.85 16.50 33.89 16.71
70 1.04 9.40 11.43 6.21 13.36 17.43 13.73 23.42
°0 10.03 9.45 478 14.15 19.38 4.78 94.52 99.54
utl 8.07 2.81 15.94 20.62 17.78 11.79 31.58 36.82
20Ne 2.81 14.71 15.87 17.77 19.73 15.73 34.23 23.85
21Ne 16.02 7.31 8.56 21.00 23.41 12.81 2.57 23 .55
22Ne 7.49 19.39 14.04 24.91 33.95 1.37 14.80 36.39
23Na. 15.90 15.09 17.91 34.97 19.81 4.32 11.71 29.35
Mg 14.44 16.40 18.37 5.48 9859 3.77 11.77 16.56
Mg 16.19 30.98 2.29 27.65 41.52 4.96 .90 7.20
26Mg 26.15 17.16 10.91 39,53 95.74 93 1.18 15.71
27 A] 5.77 35.03 10.37 22.80 12.90 112 1.27 30.79
2°5i 26.87 51.95 9.16 1.36 6.34 1.05 99.20 8.61
298i 32.48 32.51 99 2.67 14.17 13.67 1.56 15.46
30g; 23.26 8.95 1.26 3.92 S T 14.66 13.99
e 1.35 6.26 1.41 30.65 8.14 8.14 a7 7.54
329 2.09 13.86 17.59 5.08 12.53 .89 1.69 42.12
333 3.58 31.54 1.64 11.94 11.16 1.33 43.19 4.34
34g 26.88 10.75 8.80 82 6.47 19.28 1.69 37.99
38 5.43 9.94 87 1.69 ' 37.34 1.29 36.93 3.93
201 8.53 7.34 1.39 39.75 3.65 20.99 2 48
37C1 .86 6.10 24.48 1.75 34.36 1.95
B6AT 1.49 30.77 1.38 35.78 3.41
3SAr 28.67 3.53 24.18 2.35
40Ay 1.56 32,45 2.05
K 29.11 3.27
WK 212
ag




TABLE 6b: Production Factors 30 - 40 M, Models; Z = Z,

S30A S30B S35A S35B §35C S40A S40B S40C

KE, 1.13 2.01 1.23 - 1.88 2.99 1.19 1.93 2.57
400, .85 7.90 .88 .79 12.11 .90 .78 14.67
420C3q 1.62 6.29 1.52 1.85 8.55 1.43 1.90 7.65
BCa 2.16 3.29 1.95 2.58 3.70 1.97 2.70 3.87
Ca 1.15 4.62 1.14 1.21 5.33 1.11 - 1.24 5.63
46(Ca 24 .88 28.40 14.48 29.83. 28.05 8.95 9431 26.57
43Ca 93 - .88 .96 91 88 97 .93 84
45, 5.26 8.28 4.04 6.65 7.21 3.23 .41 7.36
46Ty 1.37 5.60 1.26 1.49 5.43 1.21 .39 6.80
47Ty 1.25 2.10 1.13 1.33 2.19 1.07 1.24 2.23
487y .86 7.50 88 81 9.68 89 .80 10.36
49y 294 6.56 2.13 2.65 9.49 2.05 297 10.38
30Ty 4.5% 5.15 3.85 5.88 5.70 3.26 5.96 6.23
Soy 13.71 29 50 4.74 15.23 18.55 2.51 6.46 18.37
Sy 1.03 5.09 1.02 1.05 7.68 1.02 1.02 8.68
S0Cr 79 7.18 81 73 11.04 23 70 14.79
520 .84 9.46 87 78 13.99 .89 77 15.79
53(r .89 . 7.85 92 - 84 12.56 94 84 14.27
54Cr 3.53 4.11 3.17 4.35 479 2.94 4.59 5.24
55Mn .91 6.07 96 87 - 8.34 1.00 .86 9.34
S54Fe .80 6.67 83 74 10.98 85 72 14.14
S6Fe .82 14.46 .85 76 15.85 87 75 17.23
57Fe 1.35 20.33 1.47 1.41 22.15 1.61 1.52 22.75
58, 10.36 11.67 8.91 13.10 12.90 8.59 14.09 14.75
59Co 4.47 16.51 4.52 6.22° 19.29 4 48 7.56 20.46
SEN .80 16.19 .82 73 23.15 84 71 20.05
S0 1.58 20.07 1.55 1.80 20.34 1.48 1.92 21.30
SINi 12.42 41.40 10.18 . 16.31 43.99 8.23 16.42 44.97
52Ni 10.80 59.29 6.84 12.03 69.42 5.34 10.26 63.20
64N 62.65 72.35 47.12 82.67 79.31 35.64 81.15 86.84
%3 Cu 23.75 26.99 22.89 35.91 35.93 18.71 42.57 49 68
%5Cu 31.14 37.66 31.66 50.51 50.82 28.34 56.73 64.05
54Zn 2.31 4.33 2.51 2.86 461 2.46 3.37 5.15
567n 21.41 31.02 21.52 32.36 39.38 18.87 39.05 46.89
577n 48.12 51.36 47.63 74.13 69.75 40.47 92.70 87.14
587n 94.90 ' 115.15 67.37 128.81 127.01 47.01 115.85 135.71
0%n 14.84 26.43 20.5¢ 62.02 61.29 10.78 52.82 73.28
59Ga 70.77 87.66 80.93 136.96 135.80 74.17 167.92 190.40
1Ga 1193.63 1308.63 990.57 1687.31  1581.88 765.50 1877.02 1833.20
Ge 128.50 217.85 94.15 200.02 234.77 76.27 165.47 273.54




TABLE 7: Nucleosynthesis - Presupernova and Post-Explosion in S25A

PostSN

Isctope PreSN Post SN Isotope PreSN

;i 9.40(0) 9.40(0) ag 3.26(-3) 2.93(-5)
g 9.81(-5) 9.81(-5) 90, 5.76{-3) 1.67(-2)
3He 6.29(-4) 6.29(-4) 20, 2.93(-4) 1.46(-4)
£ i) T e 3108) o)
I 2:12&&‘3 7:445:7% 160, 8:30E:7§ 3'90?7%.
. ®Be 3.78(-10) 3.84(-10) 40, 2.95(-6) 2.89(-6)
108 2.51(-9) 2.76(-9) 458 3.93(-6) 4.42(-6)
g 1.08(-8) 2.40(-6) 4617 4.63(-5) 5.61(-5)
126 3.25(-1) 3.21(-1) 47y 6.45(-6) 8.13(-6)
130 1.45(-3) 1.45(-3) 45Ty 4.20(-5) 2.42(-4)
14N 7.93(-2) 7.93(-2) oy 8.41(-6) 2.58(-5)
15N 3.31(-5) 2.33(-4) SOTy 1.60(-5) 1.59(-5)
7 BrTa o) sy Toss o
150 2172&3% | 2:525:33 S0Ck 3222&5? 2. OQE 4%
19§ 3.59(-5) 1.33(-4) Gy 2.86(-4) 3.49(-3)
9Ne 4.86(-1) 3.94(-1) SSCr 3.54(-5) 4.09(-4)
#Ne 5.27(-4) 6.29(-4) S4Cr 3.49(-5) 4.16(-5)
PN 4.81{-2) 4.76(-2) M 2.78(-4) 1.91(-3)
#Na 1.40(-2) 1.08(-2) *Fe 1.33(-3) 1.84(-2)
Mg 1.04(-1) 1.06(-1) *Fe 2.18(-2 1.55(-1)
Mg 2.77(-2) 2.39(-2) Fe 8.74(-4) 1.95(-3)
26Mg 3.82(-2) 3.96(-2) 58Fe 8.86(-4) 9.26(-4)
277 2.59(-2) 2.44(-2) 5900 421(-4 5.90(-4)
#5i 2.37(-1) 3.15(-1) SNi 9.04(-4) 5.28(-3)
2si 8.50(-3) 1.15(-2) “Ni 1.50(-3 2.39(-3)
i >1503) 31503) o 054 T

13(- 18(- i J95(- .10(-
ssg P sEres sn Lo s S 80
34g 11?4%223 7113533 5Ca 2:19&43 22455:4%
554 4.20(-5) 4.19(-5) €4Zn 7.13(-5) 7.65(-5)
e 4.8%(-4) 7.00(-4) “Zn 3.46(-4) 3.46(-4)
Cl 3.01(-4) 9.54(-4) “'Zn 1.08(-4) 9.08(-5)
Ar 1.3%(-2) 2.95(-2) “*Zn 6.50(-4) 6.96(-4)
ST 1.09(-2) 4.90(-3) o7 8.56(-6 1.31(-5)
SE R swmw mes  smm s

O . - a B0(- . -
w0K 3.41{-6) 3.44(-6) 0Ge 8.90(-5) 1.41(-4)




TABLE 8: Sensitivity® To Mass Cut (25 M, Ejecta®)

Isotope Piston Piston Eject Eject
(Mo) Production (Mg) Production

THe 8.657(0) 1.35 8.637(0) - 1.36
338 6.63(-4) 8.81 6.57(-4) 8.85
33¢C1 7.02(-4) 11.9 7.01(-4) 12.0
- 3K 5.38(-4) 6.63 5.16(-4) . 6.45
ag ~ 3.04(-5) 4.95 2.93(-5) 4.83
20Ca, 1.68(-2) - 12.0 1.67(-2) 12.1
42Ca : 1.48(-4) 15.1 1.46(-4) 15.1
$Ca 8.29(-6) 3.96 5.71{-6) - 2.76
“Ca 2.04(-4) 6.12 6.68(-5) 2.03
458¢ 6.28(-6) 6.91 4.42(-6) 4.93
i ¥ 5.80(-5) _ 11.1 5.61(-5) 10.9
47T 1.17(-5} 241 8.13(-6) 1.69
48Ty 4,91(-4) 9.79 2.43(-4) 4.89
49T 3.12(-5) 8.17 2.58(-5) 6.85
Sly - 6.52(-5) 741 6.29(-5) 7.24
*2Cr 3.82(-3) 11.0 3.49(-3) 10.2
53Cr 4.18(-4) 10.4 4.09(-4) 10.3
55Mn 2.34(-3) 7.54 1.91(-3) - 6.23
S6Fe 3.73(-1) 13.7 1.55{~1) 5.74
5TFe 1.44(-2) 21.5 4.25(-3) 6.46
58Fe 9.46(-4) 1.9 9.26(-4) 10.9
Co 1.54(-3) . 196 5.90(-4) 7.61
BN 3.25(-2) 28:1 5.28(-3} 4.63
- 6N - 9.05(-3) 19.8 2.39(-3) 5.29
61N 9.33(-4) 46.5 3.35(-4) - 16.9
;fNi 6.20(-3) 95.7 1.10(-3) 17.2
Cu 3.87(-4 28.8 3.48(4 26.2
55Cu 2.48(-43 40.1 ' 2.45%4% 40.1
647n 1.16(—4; 5.00 7.65(-5) 3.34
66Zn 4.64(-4 33.8 3.46(-4) 25.5
§7Zn 9.12(-5) 44.5 9.08(-5) 44.9

4 Only those ejecta whose production factor changes by more than 0.1% are given.
? Piston was at 1.78 Mg; Ejecta were external to 2.07 M,,.



TABLE 9: Abundances® of select isotopes in 25 M, at various evolutionary points

Isotope ZAMS Carbon Carbon Oxygen Pre- Post-Exp.?
_ Ignition Depletion Depletion SN (2.5 x 10% 5)

StFe 2.70(-2) 2.19(-2) 2.18(-2) 2.17(-2) 2.18(-2) 719(-2)
57TFe 6.58(-4) 7.69(-4) 8.65(-4) 8.77(-4) 8.70(-4) 9.05(-4)
Fe 8.52(-5) 1.18(-3) 1.21{-3) 1.04(-3) 8.86(-4) 9.22(-4)
S°Fe 5.08(-11) 8.85(-7) 2.00(-6) 4.82(-5) 8.52(-5)
0Fe 5.10(-8) 5.92(-8) 2.67(-6) 8.00(-6) 2.10(-5)
9Co 7.74(-5) 4.94(-4) 4.95(-4) 4.83(-4) 3.55(-4) 3.31(-4)
%0Co 2.72(-9) 3.73(-6) "7.16(-6) 5.07(-5) 5.36(-5)
SENi 1.14(-3) 9.07(-4) 8.93(-4) 8.89(-4) 9.04(-4) 5.28(-3)
59Ni 6.11(-6) 1.29(-5) 1.42(-5) 1.80(-5) 1.74(-4)
SONi 4.52(-4) 9.99(-4) 9.96(-4) 8.87(-4) 1.44(-3) 2.31(-3)
1N} 1.98(-5} 2.59(-4) 2.63(-4) 2.93(-4) 2.41(-4) 2.82(-4)
82N} 6.40(-5) 6.75(-4) 6.76(-4) 5.95(-4) 5.95(-4) 8.29(-4)
63Ni 5.61(-8) 8.35(-6) 3.56(-4) 3.29(-4) 2.79(-4)
84N " 1.68(-5) 9.99(-4) 1.00(-3) 1.01(-3) 9.20(-4) 8.98(-4)
83Cu 1.33(-5) 2.58(-4) 2.51(-4) 9.46(-4) 7.25(-5) 6.94(-5)
85Cu 6.10(-8) 3.30(-4) 3.31(-4) 2.97(-4) 1.96(-4) 2.14(-4)
547n 2.29(-5) 1.59(-4) 1.60(-4) 9.28(-5) 6.78(-5) 6.98(-5)
S87Zn 1.36(-5} 4.40(-4) 4.42(-4) 4.38(-4) 3.41(-4) 3.35(-4)
57Zn 2.02(-8) 9.43(-5) 9.53(-5) 1.34(-4) 1.08(-4) 9.06(-5)
6870 9.36(-8) 5.79(-4) 5.83(-4) 6.65(-4) 6.50(-4) 6.96(-4)
%9Ga 9.14(-7) 7.07(-5) 7.15(-5) 1.02(-4) 6.63(-5) 7.31(-5)
0Ge 9.96(-7) 1.03(-4) 1.04(-4) 1.23(-4) 8.90(-5) 1.41(-4)
1Ge 4.06(-4) 4.11(-4) 6.56(-4) 5.80(-4) 4.92(-4)

¢ In solar masses external to 2.07 M.

*Does not inclnde radioactive progenitors that have not decayed at 2.5 % 10¢ s.




TABLE 10a: Ejected Masses at 2.5 x 10* 5; 11 - 25 M, Models; Z = 0.1 Z,

P12A P13A P15A P18A P20A P22A P25A

" 6.26 6.67 7.42 8.36 8.95 9.44 10.3
‘He 3.91 4.30 5.04 6.18 6.70 7.42 8.60

;| 1.07E-04 1.11E-04 1.13E-04 1.26E-04 1.31E-04 1.31E-04 1.42E-04
3He 4.62E-04 4.80E-04  5.44E-04 6.12E-04 6.58E-04 7.13E-04 7.78E-04
Li 2.61E-07 2.45E-07 2.28E-07 2 56 E-07 2.06E-07 1.95E-07 2.11E-07
"Be 2.198-07 2.76E-07 2.34E-07 1.50E-07 1.48E-07 2.30E-07 3.37E-07
*Be 8.99E-12 6.69E-12 5.43E-12 4.94F-12 3.29E-12 2.57E-12 1.97E-12
108 4.48E-11 8.34E-11 5.44F-11 1.89E-10 1.05E-10 2.46E-10 3.17E-10
g 4 60E-07 3.80E-07 4.04E-07 1.16E-06 1.01E-06 5.91E-07 5.80E-07
N 1¢ 2.35E-07 2.44E-07 2.09E-07 2.72E-07 425507 3.71E-07 3.23E-07
1203 8.93E-02 1.09E-01 1.42E-01 2.95E-01 2.46E-01 2.32E-01 2.67E-01

13@ 4.65E-05 5.26E-05 6.22E-05 7.79E-05 8.65E-05 9.23E-05 1.08E-04

40 8.92E-07  2.46E-06 1.06E-05 5.01E-06 1.76E-06 1.06E-06 7.89E-07

1:1\1 2.90E-03 4.03E-03 4.85E-03 5.67E-03 6.30E-03 6.94E-03 8.56E-03

N 1.39E-05 2.08E-05 5.29F-05 6.36E-05 7.73E-05 1.07E-04 1.31E-04

160 1.45E-01 2.90E-01 5.55E-01 9.94E-01 1.52 2.12 2.90

170 3.70E-05 3.85E-05 4.18E-05 4. 20E-05 3.65E-05 3.90E-05 3.60E-05

80 1.84E-04 3.44E-04 4.11E-04 8.25E-04 4.09E-04 1.02E-04 3.54E-05

19p 2.39E-05 1.00E-05 1.92E-05 4.72E-05 1.62E-05 6.80E-06 7.42E-06

20Ne 1.21E-02 4.92E-02 7.46E-02 2.06E-01 9.61E-02 3.59E-02 4.44F-02

2ANe 6.44E-05°  7.26E-05 1.55E-04 1.49E-04 1.03E-04 6.87E-05 3.99E-05

22Ne 1.36E-03 3.48E-04 5.51E-04 1.84E-03 3.00E-03 3.665-03 4.28E-03

2Na 1.10E-07 411507 §.21E-07 2.02E-06 7.93E-07 2 34E-07 5.17E-07

BNa . 1.14E-04 4.09E-04 . 6.38E-04 1.92E-03 5.93E-04 2.19E-04 3.35E-04

Mg 5.4TE-03 1.69F-02°  2.17E-02 7.79E-02 5.15E-02 1.73E-02 3.05E-02

BMg 2.12E-04 4.17E-04 6.01E-04 1.27E-03 1.15E-03 7.12E-04 7.92E-04

Mg 1.69E-04 3.16E-04 5.13E-04 1.18E-03 1.23E-03 9.99E-04 1.21E-03

26 4] 8.53E-06 1.65E-05 1.87E-05 6.51E-05 4.77E-05 1.03E-05 1.74E-05

274} 2.37E-04 8.70E-04 1.09E-03 4.04E-03 2.84E-03 1.75E-03 3.03E-03

28g; 3.02E-02 6.50E~02 T.11E-02 . 1.27E-01 2.32E-01 3.26E-01 3.95E-01

29gj 1.56E-04 3.34E-04 4.16E-04 1.08E-03 1.18E-03 1.66E-03 2.24E-03

30g3 9.52E-05 3.98E-04 4,36 E-04 1.39E-03 9.37E-04 1.05E-03 1.83E-03

3ip 6.54E-05 1.67E-04 1.79E-04 4.49E-04 7.04E-04 1.35E-03 2.14E-03

22¢ 1.36E-02 3.15E-02 3.40E-02 4.80E-02 1.29E-01 1.84E-01 2.17E-01

339 4.67E-05 9.60E-05 1.04E-04 1.83E-04 5.46E-04 1.08E-03 1.66E-03

344 1.07E-04 1.97E-04 2.44E-04 5.36B-04 1.17E-03 3.81E-03 4.68E-03

3G 2.06E-07 3.56E-07 4.01B-07 6.64E-07 1.34E-06 3.49E-06 4.66E-06

369 2.10E-07 2.56E-07 3.45E-07 5.57E-07 8.20E-07 1.02E-08 1.27E-06

35C1 1.90E-05 5.10E-05 4.23F-05 8.43E-05 3.93E-04 1.07E-03 1.90E-03

35C1 1.53E-07 4.31E-07 4.19E-07 7.10E-07 - 3.40E-06 7.78E-06 1.16E-05

37C1 1.80E-06 3.00E-06 4.26E-08 7.31E-06 1.27E-05 2.20E-05 3.07E-05

36 AT 2.88E-03 6.08E-03 6.63E-03 8.93E-03 2.50E-02 3.90E-02 5.07E-02

37 Ay 2.67E-06 7.82E-06 5.68E-06 8.36E-06 6.58E-05 1.55FE-04  2.65E-04

38AT 3.94E-05 1.41E-04 1.04E-04 1.80E-04 1.07E-03 2.315-03 3.22E-03

Ay 1.16E-07 1.45E-07 2.05E-07 2 96E-07 3.58E-07 3.48E-07 3.92E-07




TABLE 10a: Ejected Masses at 2.5 x 10* s; 11 - 25 M, Models; Z = 0.1 Z,

PisA

P12A P13A P18A P20A P22A P25A
39K 1.73E-05 5.49E-05 3.44E-05 4.83E-05 3.58E-04 6.07E~-04 1.25E-083
WK 2.09E-08 4 45E-08 5.99E-08 -+ 1.13E-07 8.16E-07 1.56E-06 3.24E-06
HyK 1.85E-07 1.93E-07 2.36E-07 3.14E-07 4.04E-07 4.73E-07 6.34E-07
WCa 2 84E-03 5.23E-03 5.90E-03 7.84E-03 1.87TE-02 2.28E-02 2.17E-02
41Ca 1.43E-06 3.51E-06 2 40E-06 2.74E-06 2.85E-05 3.64E-05 6.70E-05
420, 1.99E-06 5.82F-06 3.60E-06 4 81E-08 4.10F-05 1.07E-04 1.77E-04
4Ca 3.84E-08 6.69E-08 7.09E-08 1.29E-07 5.99E-07 1.50E-06 2.69E-06
(O 4.455-07 5.24E-07 6.63E-07 9.01E-07 1.18E-08 1.54E-06 2.21E-06
45Ca 1.01E-08 1.87TE-08 2.81E-08 3.10E-08 3.78E-08 2.99E-08 2 21E-08
4Ca 8.80E-09 1.11E-08 1.50E-08 1.54E-08 1.43E-08 9.95E-09 4.53E-09
4Ca 3.12E-09 2.56E-09 3.10E-09 3.43E-09 1.99E-09 1.43E-09 2.54E-10
48Ca 2.75E-09 1.59E-09 1.74E-09 2.63E-09 1.65E-09 1.45E-09 1.30E-09
143G, 5.14E-07 8.18E-07 5.25E-07 3.03E-07 4.87E-07 $.57E-07 1.00E-06
445G, 6.81E-08 7.59E-08 1.02E-07 1.16E-07 3.54E-07 6.36E-07 2.27E-06
44} 6.30E-05 5.53E-05 5.49E-05 3.02E-05 2.43E-05 2 46E-05 1.03E-04
45Ty 1.62E-06 1.79E-06 2.73E-06 1.62E-06 7.91E-07 6.60E-07 1.58E-06
46T 2 85E-08 5.16E-06 2.6TE-06 2.34E-06 9.56E-06 1.74E-05 2.58E-05
47y 1.68E-07 2.37E-07 2.02E-07 1.93E-07 5.22E-07 8.7AE-07 2.16E-06
48T} 1.49E-06 1.62E-06 1.85E-06 2.18E-06 2.46E-06 2.78E-06 3.37E-06
497} 8.16 E-08 9.49E-08 1.26E-07 1.84E-07 2.42E-07 2.51E-07 3.03E-07
50y 3.28E-08 6.57E-08 1.09E-07 2.08E-07 3.14E-07 2.63E-07 3.25E-07
7y 8 54F-07 1.27E-06 1.08E-06 $.74E-07 5.48E-07 5.84E-07 5.13E-07
By 7.81E-07 7.91E-07 7.92E-07 8.53E-07 2.40E-06 3.61E-06 2.54E-05
Py 5.97E-07 1.13E-06 7.28E-07 9.86E-07 1.73E-06 2.51E-06 4.60E-06
sy 9.71E-10 1.90E-08  3.97E-09 1.01E-08 2.285E-08 2.40E-08 3.30E-08
Sy 8.01E-08 9.43E-08 1.08E-07 1.38E-07 1.62E-07 1.72E-07 2.08E-07
48Cr 1.55E-04 1.60E-04 1.66E-04 1.50E-04 1.99E-04 2 28E-04 3.01E-04
4Cr 3.96E-06 8.34E-06 5.19E-06 6.00E-06 8.45E-06 9.62E-06 7.46E-06
50Cy 3.16E-06 6.64E-05 8.40E-06 1.77E-05 2 81E-05 3.24E-05 3.05E-05
510y 7.35E-07 2.70E-06 1.45E-06 2 55E-06 4 52E-06 6.16E-06 7.07E-06
52(Cr 1.09E-05 1.65E-05 1.36E-05 1.65E-05 1.80E-05 1.98E-05 2.36E-05
53C; 6.01E-07 6.67E-07 7.52E-07 9.25E-07 1.00E-06 1.08E-06 1.23E-06
540y 1.24E-07 2.53E-07 3.49E-07 6.55E-07 7.72E-07 5.85E-07 8.55E-07
51Mn 4.60E-06 1.71E-05 9.87E-06 1.55E-05 2.40E-05 2.84E-05 1.90F-05
52Mn 1.35E-05 1.83E-05 2.12E-05 3.18E-05 6.07E-05 8.861E-05 1.50E-04
55 Mn 2.57E-05 7.15E-05 4.35E-05 6.72E-05 1.04E-04 1.40E-04 1.34E-04
%4)Mn 1.02E-07 2.36E-06 3.86E-07 8.05E-07 1.06E-06 1.18E-06 9.94E-07
55Mn 2.33E-06 9.57TE-06 2.90E-08 3.45E-06 . 3.6TE-08 3.87E-06 4.35E-06
52F¢ 9.44F-04 1.36E-03 1.51E-03 2.02E-03 3.35E-03 3.95E-03 3.06E-03
58P 2.32E-05 7.80E-05 4.73E-05 6.20E-05 9.06E-05 8.97E-05 4,98E-05
54pe 3.55E-04 5.63E-03 1.00E-03 1.88E-03 2 46E-03 2 85E-03 2.30E-03
55Fe 2.29E-05 6.74E-05 3.10E-05 2.83E-05 3.77E-05 4 42E-05 7.72E-05
56Fe 6.97E-04 8.03E-04  B.56E-04 1.01E-03 1.08E-03 1.17E-03 1.33E-03
57Fe 2.32E-05 2.62E-05 3.00E-05 4.00E-05 4.36E-05 4.65E-05 5.378-05
58Fe 4.75E-06 1.05E-05 1.32E-05 2.63E-05 2.74F-05 2.07E-05 2.26E-05
5Fe 1.67E-06 4.16E-06 4.60E-08 5.70E-06 5.78E-06 4.29F-06 2.05E-06
60 e 1.89E-06 2.93E-06 3.05E-06 3 51E-06 1.83E-086 3.91E-07

2.81E-06




TABLE 10a: Ejected Masses at 2.5 x 10* s; 11 - 25 My Models; Z = 0.1 Z,

Pi12A P13A Pi5A P18A P20A - P22A P25A

55Co 3.44E-04 7.92E-04 5.51E-04 5.81F-04 6.96E-04 7.66E-04 7.14E-04
$6Co 3.07E-04 3.50E-04 3.30E-04 2.44E-04 = 4.43E-04 5.84E-04 3.21E-03
$7Co 4.41E-05 6.05E-05 2.51E-05 1.44E-05 3.32E-05 4.73E-05 3.87TE-04
38Co 5.62E-06 8.77E-086 2.06E-06 9.01E-07 3.87E-07 3.89E-07 9.70E-07
58Co 1.861E-06 2.83E-06 4.13E-06 8.11E-06 7.87E-06 6.89E-06 8.96E-06
S0Co 3.98E-07 4.03E-07 5.77E-07 9.88E-0T 1.65E-06 .  8.66E-07 7.64E-07
81Co 7.31E-07 6.41E-07 7. 55E-07 1.26E-086 6.08E-07 3.54E-07 1.29E-07
SN 1.77E-01 1.80E-01 1.85E-01 1.37E-01 1.22E-01 1.24E-01 2.03E-01
57N 7.02E-03 7.35E-03 5.77E-03 3.26E-03 2.04E-03 1.86E-03 4.82E-03
. SENG 8.26E-03 1.32E-02 3.81E-03 1.53E-03 . 4.84E-04 5.00E-04 1.61E-03
S9N 3.67E-04 4.85E-04 2.96E-04 1.39E-04 3.90E-05 3.13E-05 1.95E-04
ONi - 6.72E-04 4928E-04 = 4.27E-04 2.52E-04 5.13E-04 5.48F-04 4.06E-03
81N 7.51E-08 7.01E-06 6.64E-06 T.97E-06 1.58E-05 1.71E-05 1.48E-04
82N 7.11E-06 9.65E-06 1.02E-05 1.44E-05 2.27E-05 3.61E-05 1.84E-04
83N 8.95E-07 1.35E-06 2.55E-06 3.43E-06 4.91E-06 2.29E-06 1.93E-06
84N} 1.39E-06 2.40E-06 5.07E-06 - 9.03E-06 1.62E-05 1.36E-05 1.80E-05
- 85N 4.36E-07 4.38E-07 7.78E-07 6.44E-07 4.98E-07 4.35E-07 2.00E-07
$9Cu 2.33E-05 2.36E-05 1.99E-05 1.03E-05 2.96E-07 3.93E-08 5.83E-09
S0Cu 3.89E-03 3.08E-03 3.47TE-03 1.95E-03 8.30E-04 5.53E-04 8.51E-04
S1Cu 2.87FE-04 2.76E-04 2.34E-04 1.20E-04 5.05E-05 3.42E-05 1.20E-04
62Cu 1.09E-05 1.38E-05 5.13E-06 1.99E-086 7.51E-07 5.93E-07 5.65E-06
830y 1.71E-06 1.72E-06 1.57E-06 2.08E-06 3.18E-06 3.60E-06 1.30E-05
4Cu 2.07E-08 6.57E-08 1.10E-07 2.90E-07 5.40E-07 2.00E-07 2.98E-07
SCu 2.55E-07 5.06E-07 1.28E-06 2.63E-06 4.61E-06 5.71E-06 8.18E-06
86Cu 2.38E-08 3.04E-08 5.44E-08 ¢.20E-08 1.13E-07 8.33E-08 2.84E-08
807n 6.13E-04 6.67E-04 9.25E-04 5.78%-04 7.47E-05 1.69E-05 7 79E-06
Slgn 1.63E-05 1.68E-05 1.94E-05 1.17E-05 6.72E-07 7.65E-08 1.99E-08
527n 1.47E-03 1.91E-03 8.00E-04 3.278-04 6.99E-05 4.70E-05 3.39E-04
537n 1.19E-05 - 1.19E-05 9.06E-06 4.79E-06 1.58E-06 9.93E-07 2.40E-06
647n 5.15E-05 1.68E-05 2.49E-05 1.69E-05 2.26E-05 2.32E-05 8.05E-05
8570 3.74E-07 3.80E-07 4 25E-07 4.69E-07 6.78E-07  8.43E-07 2.32E-06
8670 6.53E-07 1.12E-06 2.78E-06 - 4.82E-06 9.33E-06 2.08E-05 3.21E-05
677n 8.22F-08 1.54E-07 . 4.50E-07 7.91E-07 1.69E-06 1.19E-06 1.54E-06
5871 4.32E-07 7.91E-07 2.14E-06 3.94E-06 1.03E-05 1.26E-05 1.74E-05
57n 1.01E-07 9.20E-08 1.95E-07 2.17E-07 2. 87E-07 3.32E-07 1.88E-07
54Ga 1.23E-05 6.49E-086 1.19E-05 8.24E-06 2.40E-08 - 5.83E-07 5.15E-07
Ga  8.31E-07 7.89E-07 6.26E-07 3.17E-07 1.23E-07 7.37E-08 2.12E-07
86Ga 1.15E-06 1.29E-06 5.51E-07 2.14E-07 4,12F-07 3.94E-07 7.45E-06
§7(3a 1.20E-08 1.77E-08 2.12E-08 3.60E-08 5.64E-08 3.68F-08 9.00E-08
%8Ga 8.29F-10 2.49E-09 T.79E-09 1.43E-08 2.08E-08 1.31E-08 1.94E-08
$9Ga 5.06E-08 1.22E-07 4.06E-07 6.73E-07 1.35E-06 3.32E-06 5.35E-06
0Ga, 1.48E-08 2.47E-08 6.00E-08 6.71E-08 1.48E-07 1.69E-07 1.36E-07
§4(3¢ 6.50E-07 4.35E-07 1.02E-06 8.06E-07 4.70E-08 2.56E-09 4.38E-10
53Gle 3.89E-09 4.73E-10 7.76E-10 4.51E-10 1.41E-12 7.75E-15 1.51E-16
. 56Ge 3.11E-05 3.70E-05 1.83E-05 7.66E-06 1.57E-06 9.01E-07 4 41E-06
67(3e 3.22E-08 4.25E-08 1.46E-08 . 5.30E-09 9.80E-10 5.13E-10 1.48E-09
68(3e 1.57E-08 1.70E-08 1.37E-08 1.86E-08 2.03E-08 1.52E-08 2.73E-08
89(C3e 1.10E-09 1.73E-09 5.17E-09 9.22F-09 1.88E-08 6.54E-08 9.11E-08
0Ge 1.81E-07 3 56E-07 9.73E-07 1.91E-06 3.83E-06 1.48E-05 2 42E-05
1Ge  2.34E-07 4.76E-07 1.20E-06 3.18E-06 6.76E-06 6.08E-06 8.20E-06
Mass 10.7 11.8 13.6 16.4 . 181 20.0 23.1




TABLE 10b: Ejected Masses at 2.5 x 10% s; 30 - 40 M, Models; Z = 0.1 Z,

P30A P30B P35A P35B P35C P40A P40B P40C

KEo 1.94 1.86 1.21 1.88 2.44 1.23 2.01 9.45
g 11.4 11.4 12.4 12.4 12.4 13.3 13.3 13.3

‘e 10.5 10.5 12.0 12.0 12.1 140 14.0 14.0
°H  1.54E-04 154E-04 160E-04 1.60E04 160E-04 1.70E-04 1.70E-04 1.70E-04

3He 8.90E-04 8.90E-04 1.00E-03 1.00E-03 1.00E-03 1.09E-03 1.09E-03  1.09E-03
i 2.90E-07 2.95BE-07 LOTE-O7T 1.43E-07T 1.20E-07 2.16E-07 1.T0E-07  1.54E-07

"Be 3.80E-07 2.30E-07T 4.30E-07 3.76E-07 3.47E-07 4.03B-07 3.48E-07  3.28E-07
Be 2.11E-12 1.96E-12 6.27TE-13  4.923E-13 3.28E-13 127E-12 997E-13 9.13E-13
10 108E-10 1.08E-10 1.09E-10 1.02E-10 1.40E-10 1.21E-10  1.38E-10  1.80E-10
U §01E-07 5.53E-07 4.34E-07 4.65E-07 4.45E-07 4.25E-07 6.58E-07  6.37E-07
NG 231E-07  191E-07  2.18E-07  2.75E-07  2.65E-07  2.31E-07  4.62E-07 4.71E-07
1200 304E-01  3.04E-01 3.19E-01 3.34E-01 3.33E-01 3.37E-01  3.99E-01  4.00E-01
130 1921E-04 121E-04 1.36E-04 1.35E-04 1.35E-04 1.54E-04 1.54E-04 1.54E-04
114G 5.43E-07 5.73E-07 5.5TE-07 6.01E-07 6.0TE-07  6.30E-07 7.50E-07  7.45E-07
14N 1.08E-02 1.08E-02 1.29E-02 1.29E-02 1.29E-02 1.59E-02 1.59E-02  1.59E-02
15y 1.35E-04 142604 6.62E-05 1.8i1E-04 1.83E-04 4.33E-05 1.85E04 2.17E-04
160 411 442 3.10 5.78 5.98 2.72 6.25 7.15
170 3.78E-05 3.78E-05 4.28E-05 4.28E-05 4.28E-05 4.72E-05 4.73E-05  4.73E-05
80  827E-05 8.18E-05 1.09E-05 L.06E-05 1.04E-05 7.78E-06  7.54E-06 T7.45E-06
Isp  821E-05 7.47E-05 6.65E-05 1.03E-04 9.84E-05 7.14E-05 1.97E-04 1.90E-04

2Ne  6.38E-01 6.26E-01 4.92E-01 8.01E-01 7.91E-01  6.03E-01 1.46 1.45
2lNe  1.0TE-04 1.03E-04 1.69E-04 245E-04 2.41F-04 2.81FE-04 5.85E-04 5.78E-04
22Ne  5.01E-03 5.01E-03 5.48E-03 5.48E-03 547E-03 5.64E-03 5.69E-03  5.68E-03
2Na  4.41E-06 4.33E-06 441E-06 7.11E-06 7.01E-06 1.02E-05 2.07E-05 2.06E-05
2BNa  2.90E-03 2.86F-03 3.79E-03  5.33E-03  5.25E-03  7.00E-03  1.37E-02  1.36E-02
Mg 3.20E01 3.36E-01 1.45E-01 3.45E-01 3.48B-01 7.75E-02 2.67E-01  3.27E-01
Mg  3.84E-03  3.79E-03  2.06E-03  463E-03 4.59E-03 286E-03 6.65E-03  6.68E-03
Mg  441E-03 4.35E-03 3.83E-03  5.53E-03 5.47E-03 3.75E-03 8.39E-03  8§.34E-03
A1 1.44F-04 1.43E-04 9.29E-05 2.91E-04 2.89E-04 2.31E-05 247E-04 2.68E-04
TAl 1.70E-02  1.76E-02 8.30E-03 1.92E-02 1.93E-02 4.78E-03  1.56E-02  1.83E-02
2881 7.20E-02 2.06E-01 2.44E-02 1.06E-01 3.56E-01  7.81E-03 2.68E-02 4.19E-01
2961 2.63E-03 3.29F-03 1.20E-03 3.41FE-03 4.01E-03 4.19E-04 191E-03  3.56E-03
305;  3.98E-03 4.74E-03 1.56E-03 5.19E-03 5.51E-03 3.26E-04 1.78E-03  3.56E-03
3p  996E-04 1.28E-03 4.03E-04 - 1.24E-03 1.54E-03  1.37E-04 4.60E-0¢ 1.189E-03
329 9282E-03 6.44E-02 180E-03 5.52E-03 1.47E-01  161E-03  2.03E-03 1.95E-01

53¢ 5.43E-05 2.33E-04 1.T4E-05 1.51E-04 3.73E-04 1.08E-05 2.57E-06 4.04E-04

34 - 191E-04 T.A42E-04 7.52E-05 4.64E-04 1.19E-03  2.74E-05  7.85E-06  1.14E-03

339 7.08B-07 9.69E-07 3.19E-07 8.38E-07 1.18E-06 2.55E-07  5.86E-07  1.13E-06

365 1.58E-06 1.61E-06 1.64E-06 2.30E-06 2.30E-06 1.80FE-06 348E-06 3.52E-06

3%C1  7.31E-05 1.45E-04 256E-06 1.00E-04 2.22E-04° 8.55E06 247E-05 2.04E-04
3C1 3.84E-07 LOY9E-06  1.59E-07T  5.59E-07  1.65E-06  9.64E-08  2.24E-07  1.78E-06
3Gl 1.72E-05  1.74E-05 1.91E-05 2.36E-05 2.40FE-05 2.20E-05 3.61E-06 3.66E-05
36Ar  3.05E-04 1.24E-02 2.98E-04 4.38E-04 2.87TE-02 3.25E-04 3.36E-04 3.81E-02
37Ar  8.81E-07 1.17E-05 4.98E-07T 2.14E-06 2.18E-05  3.31E-07 6.42E-07  2.32E-05
3BAr  4926E-05 2.52F-04 3.65E-05 6.55E-05 4.67E-04 3.87E-05  6.99E-05 4.66E-04
Ar  967E-07 9.52E-07 1.04E-06 1.47E-06 145E-06 1.16E-06 2.38E-06  2.36E-06




TABLE 10b: Ejected Masses at 2.5 x 10% s; 30 - 40 M, Models; Z = 0.1 Z,

P30A P30B P35A P35B P35C P40A P40B P40C
KE, 1.24 1.86 L21 1.88 2.44 1.23 2.01 2.45

39K 1.89E-05 7.2TE-05 1.27E-05 2.48E-05 145E-04 1.05E-05 2.18E-05 1.56E-04
WK 514807 5.38F-07 4.46E-07 6.67E-07 7.14E-07 4.59E-07 9.51E-07 1.00E-06
UK §94E-07 6.91E-07 7.30E-07 9.05E-07 9.04E-07 8.31E-07 1.35E-06 1.35E-08
W0Ca  1.82E-04 1.14E-02 1.97E-04 2.04E-04 265E-02 2.19E-04 2.25E-04  3.45E-02
. #Ca  5.72E-07 4.09E-06 5.21E-07 T.04E-07 7.90E-06 4.86E-07 6.38E-07  8.60E-06
420  1.49E-06 T7.13E-068 1.28E-06 2.03E-06 142E-05 1.27E-06 2.25E-08 1.37E-05
48Ca  3.51E-07 5.11E-07 2.97E-07 481E-07 9.24E-07 299E-07 6.42E-07 1.78E-06
44Cy  2.16E-06  2.14E-06 2.04E-06 2.60BE-08 2.59E-06 2.15E-06 3.38E-06  3.38E-06
- ¥Ca  5.72E-08 5.64E-08  7.38E-08  1.09E-07  1.09E-07 9.07E-08 199E-07 1.98E-07
%Ca  1.32E-08 1.29E-08 1.73E-08 2.79E-08 2.80E-08 2.00E-08 4.98E-08 4.96E-08
47Ca  1.40E-10 1.38E-10 279E-10 4.75E-10 5.36E-10 2.9IE-10 8.82E-10 9.15E-10
8Ca  1.56E-09 1.56E-09 1.72E-09 1.77E-09  1.78E-09 1.93E-09 2.08E-09 2.09E-09
48gc 1.79E-09  1.60E-07 8.65E-10 2.68E-08 - 1.44E-06 242E-10 1.73E-09 6.49E-07
BGc  417E-07  1.94E-06  2.64E-07 4.83E-07 6.91E-07 1.86E-07 4.49E-07  1.02E-08
“Ti  1.00E-08 5.14E-05 1.77E-09 2.26E-08 2.13E-04 3.57E-11 5.45E-09 2.27E-04
457y  146E-09 5.33E-07 3.13E-10  2.70E-09  1.32E-06 4.29E-11  1.24E-09  3.44E-07
7y 7.82E-07 3.17E-06  5.12E.07  1.09E-06 6.31E-06 4.02E-07 852E-07 6.11E-08
47Ty 2.99E-07  8.68E-07  2.16E-07 4.04E-07 2.66E-06 1.89E-07 4.21E-07 4.19E-06
4Ty 353E-086 3.69E-06 3.77E-06 3.97E-06 4.00E-06 4.15E-068 4.45E-06 5.35E-06
T 5.55E-07  5.52E-07 5.71E-07 T.27E-07  T7.22E-07 6.21E-07 1.00E-06 . 1.00E-06
50Ty 1.10E-06 1.08E-06 - ©.28E-07 1.50E-068 149E-06 8.74E-07 1.92E-068 1.92E-08
17V  1.32E-09  1.86E-07 3.62E-10 2.64E-09 147E-06 2.34E-11 1.56E-09 1.02E-07
18y 532E-09 2.26E-05 1.47E-09 8.80E-09 1.47E-05 2.12E-10 3.83E-09  1.37E-04
9y 1.40E-07 348E-06 6.50E-08 2.02E-07 8.78E-06 1.74E-08 9.08E-08 2.45E-05
S0V B.73E-08  6.97TE-08  3.77E-08 8.29E-08 887E-08 1.78E-08 5.98E-08 7.13E-08
Sly  3.14E-07  3.38E-07 2.88E-07  3.99E-07 3.97E-07 281E-07 4.15E-07 6.81E-07
BCr  2.27E-10  2.01E-04 1.19E-11  3.51E-10 T7.19E-04 2.96E-13 2.10E-10 6.53E-04
¥Cr  2.54E-10 4.48FE-06 1.29E-11 4.86E-10 1.56E-05 6.77E-13 2.31E-10  3.46E-06
0Cr  1.7TE-07 148E-05 147E-07 3.33E-07 3.79E-05 1.50E-07 L.72BE-07 5.44E-05
51Cr  3.35E-08 7.21E-06 1.16E-08 9.13E-08 148E-05 2.07TE-09 186E-08 5.18E-05
2Cr 2.40E-05 3.08E-05 2.62E-05 2.67E-05 2.83E-05 2.92E-05 297E-05 9.08E-05
5Cr  1.49E-06 149E-06 164E-06 1.70E-06 1.71E-06 1.82E-06 1.94E-06 1.95E-06
MCr  2.05E-06 2.02E-06 1.69E-06 2.53E-06 2.52E-06 1.72E-06 3.39E-06  3.38E-06
5'Mn  2.01E-10 1.06E-05 1.52E-11 4.02E-10 3.36E-05 3.07E-12 1.91E10 6.30E-06
52Mn  2.49E-09 3.65E-04 1.95E-10 5.34E-09 2.79F-04 2.82E-11 1.88E-09  3.22F-03
S3Mn  3.67E-08 1.18FE-04 1.18E-08 7.66E-08 3.40E-04 2.29E-09  1.89E-08  4.66E-04
S¢Mp  3.67E-08 5.74E-07 1.38E-08 5.19E-08 1.35E-06 1.91E-09 2.43E-08 1.91E-06
S5Mn  5.43E-06 5.44E-06 5.72E-06 5.98E-08 6.00E-06 6.26E-06 6.65E-06  6.74E-06
52Fe  1.01E-11 2.43E-03 2.77F-13 1.67E-11 7.49E-03 2.58E-1¢ 7.65E-12  5.45E-03
53Fe  1.43E-11  2.49E-05 7.95E-13 3.14E-11  6.56E-05 3.83E-13 7.51E-12 5.07E-06
Spe  1.13E-05 1.58F-03 1.24E-05 1.25E-05 4.25E-03 1.38E-05 1.38E-05 6.26E-03
5Fe  1.81E-07 7.96E-05 2.29E-07 4.01E-07 1.12E-04 2.65E-07 3.15E-07  5.04E-04
%Fe  1.51E-03  1.53E-03 1686E-03 167E-03 169E-03 1.85E-03 1.86E-03 1.92E-03
S7Fe  649E-05 6.53E-05 745E-05 7.85E-05 7.89E-05 8.42E-05 9.09E-05 9.20E-05
8Fe  5.98E-05 5.92E-05 4.75E-05 7.12E-05 7.15E-05  4.96E-05 9.12E-05  9.20E-05
59Fe  8.54E-07 8.77E-07 1.56E-06 2.32E-06 2.81E-06 3.21E-06 6.17E-06  6.50E-06
%0Fe  8.70E-08 8.68E-08 249E-07 4.19E-07 5.48E-07 3.49E-0T 7.96E-07 8.82E-07




TABLE 10b: Ejected Masses at 2.5 x 10% s; 30 - 40 My Models; Z = 0.1 Z,

P30A P30B P35A P35B P35C P40A P40B P40C
KE. 1.24 1.86 1.21 1.88 2.44 1.93 2.01 2.45
55Co  3.30E-10 5.05E-04 1.25F-10 448E-10 1.74E-03  9.00E-11  3.05E-10  1.73E-03
Co  9.56E-09 4.95E-03 4.46E-09 1.18E-08 2.54E-03 3.26E-09 9.39E-09 2.23E-02
57Co  551E-07 A487E-04  1.54E-07 7.86E-07 3.44E-04 2.25E-08 2.689E-07 2.23E-03
8Co  2.60E-07 493E-07 7.02B-08 4.I5E-07 1.13E-05 143E-08 1.52E-07 1.11E-05
S8Co  2.59E-05 2.59E-05 1.75E-05 2.91E-05 2.88E-05  1.58E-05  3.22E-05  3.33E-05
0o 2.0TE-06  2.04E-06 1.85E-06 3.18E-06  3.14E-06 2.67E-06 6.25BE-06  6.22E-06
S1Cc  6.55E-08  6.75E-08 1.12E-07 2.44FE-07 2.64E-07 8.66E-08 3.35E-07  3.60E-0T
56Ni  2.64E-11 1.82E-01 3.07E-12 3.62E-11  6.10E-01 3.36E-13 9.85E-12  6.72E-01
57Ni  2.26E-10  3.68E-03  3.09E-11 749E-10 1.61E-02 1.50E-11 8.30E-11 1.54E-02
58N;  2.44E-05 540BE-04 266E-05 2.75E-05 1.49E-02 2.96E-05 2.96FE-05 1.55E-02
Ni  9.63E-07 7.74E-05 5.44E-07 2.15E-06 8.80E-04 4.78E-07 - 6.85E-07 9.75E-04
SONi  6.50E-05 4.12E-03 5.70E-05  7.95E-05 8.61E-03 5.87F-05 7.95E-05  1.50E-02
6iN;  1.91E-05 1.56E-04 1.38E-05 221E-05 1.32E-04 1.32E-05 2.65E-05 5.92E-04
62Nj  4.63E-05 1.34E-04 3.25E-05 6.07E-0p 3.95E-04 2.88E-05 5.85E-05  1.14E-03
83Ni 9.11E-06 8.97E-08 7.68E-06 1.18E-05 1.17E-05 9.20E-06 2.10E-05 2.09E-05
%4Ni  6.59F-05 6.49E-05 5.14E-05 8.59E-05 8.46E-05 4.76E-05 1.09E-04 1.09E-04
65N  1.45E-07 1.42E-07 1.76E-07 2.90E-07 3.11E-07 2.04E-07 5.35E-07  5.53E-07
0w 1.10E09 1.18E-07 4.27E-10 1.39E-09 5.12E-03 248E-10 928E-10 2.26E-07
S1Cuy  1.12E-08 4.60E-05 4.02E-09 147E-08 6.03E-04 1.18E-09 928E-09 1.83E-04
€2Cy  8.75E-09 233E-06 143E-09 144E-08 3$67E-05 4.19E-10 6.66E-09 2.91E-05
$3Cu  7.22E-06 145E-05 5.04E-06 8.84E-06 3.00E-05 4.61E-08 9.30E-06 5.11E-05
§4Cy  1.07TE-08 1.08E-06 6.41E-07 1.62E-06 162E-06 3.02E-07 1.27E-06 1.53E-08
8Cu  2.02E-05 2.03E-05 1.33E-05 2.74E-05 2.71E-05 1.41E-05 3.19E-05 3.33E-05
86Cu  3.05E-08 242E-08 3.25E-08 6.32E-08 6.55E-08 2.75E-08  7.10E-08  8.44E-08
807n  9.18E-16 6.71E-12 2.13E-16 8.62E-16 2.95E-06 7.21E-17 3.67E-16 3.24E-14
81Zn  9.41FE-16 7.22E-15 2.535E-16 1.10E-15 1.87E-09 3.41E.17 1.85E-16 3.TOE-16
527Zn  1.05E-09 1.29E-04 250E-10 1.27E-09 2.15E-03  1.55E-10 9.07E-10  1.62E-03
S37Zn  2.36E-09 1.12E-08 7.73E-10  3.65E-09 1.41E-05 5.19E-10 2.35E-09  3.88E-08
647n  7.0TE-08 997E-05 5.29E-06 1.04E-05 1.38E-04 5.37E-06 1.00E-05 1.43E-04
65Zn  1.88E-06 2.92E-06 1.13E-06 290E-06 4.99E-06 1.09E-06 281E-06 6.59E-06
56Zn  3.17E-05 3.73E-05 240E-05 4.93E-05 5.24E-05 2.20E-05  5.05E-05  7.52E-05
%Zn  8.18E-06 8.04E-06 6.81E-06 1.11E-05 1.09E-05 6.67E-06 1.57E-05 1.56E-05
$87n  4.63E-05 4.64E-05 3.99E-05 7.04E-05 6.96E-05 3.58E-05 8.39E-05 8.66E-05
$9Zn  1.64E-07 1.59E-07 2.14E-07 3.80E-07 3.94B-07 2.38E-07 7.25E-07 7.50E-07
$4Ga  7.57E-12 1.18E-1f  3.45E-12 8.57E-12  9.89E-08 2.10E-12 6.28E-12 8.40E-12
8%5Ga  1.33E-10 1.65E-10  5.51E-11  1.90E-10 4.05E-07 3.32E-11  1.34E-10  2.08E-10
%6Ga  2.95E-09 4.69E-06 1.20E-09 4.40E-09 1.36E-05 6.53E-10 3.33E-09 3.43E-05
7Ga  2.02E-07  2.13B-07  6.94E-08  2.99E-07 3.86E-07 8.06E-09  1.52E-07  3.39E-07
®8Ga  5.66E-08 6.09E-08 257E-08 1.17E-07 1.21E-07 4.65E-03 6.41E-08  1.06E-07
5%Ga  6.28E-06 6.74E-06 5.21E-06 1.08E-05 1.08E-05 5.16E-06 1.18E-05 1.42E-05
Ga 1.61E-07 162B-07 241E-07 6.09E-07 6.97E-07  1.55E-07 7.12E-07  7.93E-07
®4Ge  1.69E-18 3.73E-18 445E-19 1.89E-18 5.28E-12 1.60E-19 8.14E-19  1.29E-18
8Ge  5.15E-22 1.95E-21 1.14F-22 8.74E-22 3.70E-20 3.02E-23 2.80E-22 5.43E-22
6Ge  6.49E-12 9.68E-07 1.01E-12 8.34E-12 3.21E-05 8.18E-14 391E-12 &.77E-06
7Ge  162E-11 2.18E-1F  2.77E-12 2.45E-11 6.60E-09 1.90E-13 7.67E-12 288E-11
58Ge  1.86BE-08 3.99E-08 1.13E-09 5.37E-08 945E-08 2.98E-10 8.92FE-09 1.48E07
%Ge  2.46E-08 3.60B-08 T7.72E-09 6.01E-08 5.92E-08 3.83E-0%8 2.12FE-08  7.12E-08
™Ge 1.17E-06 149E-05 845E-06 2.58E-05 2.63E-05 6.50E-06 1.864E-05 2.87E-05
tGe  4.04E-05 3.97E-06 4.00E-05 6.63E-06 6.52E-05 3.75E-05 8.79E-05 8.7T4E-05
Mass 2741 28.2 28.5 31.8 33.2 31.1 35.8 38.2




=0.17Z,
Is; Z =

Mode 2

- 25 M,

tion Factors i1

: Produc

E 1l1a:

TABL

" P25A
22 -
P20A ? 63
Pi3A .72 15 1.29 1.35
P12A i .18 1.24 1.35 .00
.80 A7 1.27 1.34 .00 2.53
.83 20 1.37 1.37 00 2.98 .00
g .21 - 1.42 1.33 .00 : 2.09 00 01
H 1.48 1.33 .00 2.64 .00 A1 8.25
3He 1.33 00 3.63 .00 01 10.17 3.81
4Hf; 00 - 4.73 .08 .01 16.75 3.82 : 14
6Li 4.80 .00 .00 18.49 448 14 33
Li 01 01 9.54 4.51 14 .31 1.36
*Be .00 11.22 3.44 14 31 1.33 13.08
OB 13.76 3.06 13 31 1.06 11.05 40
ug 2.76 138 .32 92 8.77 .50 .07
12¢y 12 31 91 6.31 52 24 .79
i 120 .25 42 4.96 66 1.04 .84 1.19
14N B30 2.57 .79 2.32 2.20 1.11 42
15N 1.42 .84 1.42 7.10 - 327 .83 1.42
180 .89 1.35 3.48 7.75 1.37 1.41 43
70 79 _ 2.10 3.329 2.20 1.27 .32 . 9256
180 5.52 2.22 2.77 .86 .98 1.68 .51
18 .70 1.50 31 3.49 5.51 53 68
20Ne 1.46 23 1.41 9.23 .94 .65 2.26
ANe .98 1.04 © 8310 1.14 91 1.51 26.10
22Ne .32 2.79 85 97 2.69 24.96 2.83
2N, 99 52 50 4.24 19.61 2.43 3.37
Mg 29 .36 1.38 11.81 1.90 2.24 11.32
Mg 21 1.27 gor 1.92 2.20 8.31 23.72
Mg .38 8.47 .89 3.60 4,79 23.29 22.99
27AL 4.33 83 1.37 3.36 17.91 16.76 10.84
2854 43 1.44 1.66 7.39 9.36 10.20 .68
29g; 38 1.78 6.31 3.46 3.46 62 32.52
s0g; .78 6.77 2.38 1.75 .52 21.13 14.96
sip 3.21 2.54 96 37 8.59 10.38 28.33
32g 1.36 .90 28 2.04 508 25.77 9.06
39 .54 .24 1.24 1.12 17.78 7.50 1.26
34g 21 1.72 86 7.04 3.85 1.02 15.57
36g a1 1.08 6.31 71 97 8.76 25.26
301 49 6.68 50 74 5.6¢ 14.03 -
37C1 3.49 .78 .61 -.85 8.12
Ay 24 .50 .74 124
384, 44 1.35 79
404y 47 .68
K .35
40K

11.09
7.01

6.06

71

.14

1.20

58

4y




=012,
7=
Modelsa

- 25 M,

tion Factors 11

: Produc

E 11a:

TABL

P25A
P22A
P20A 15.65
P18A ; 19.02 18.26
P15A 17.19 12.78 1.78
P13A 7.98 5.39 1.20 3.21
Pi2A 7.25 1 67 92 07
7.42 .64 .29 99 18 00
4.44 1.19 A9 1.33 .28 00 4.30
40Ca 43 84 2.87 .33 .00 1.70 5.00
42(Ca. 57 3.33 40 .00 1.67 3.90 .56
Ca 4.17 34 .00 2.77 2.36 .35 6.63
*Ca 29 00 5.40 64 .28 5.45 3.27
4Ca .00 4.12 88 26 5.23 3.78 09
B0 4.08 1.97 45 4.33 3.51 .08 1.54
85 1.19 62 5.77 2.67 11 1.29 3.01
T4 46 6.41 2.72 .08 1.36 4.35 1.78
“ITH 6.85 4.97 05 87 4.90 2.18 9.41
4874 2.65 .03 32 2.94 2.09 13.64 4.67
T4 02 1.75 2.23 1.45 12.79 8.72 16
S04 10 4.50 83 8.50 6.29 20 2.59
S0y 1.35 7.60 7.64 4.62 23 3.06 1.40
51y 40 7.99 3.93 .20 3.06 2.00 7.68
50Cr 6.10 7.44 12 2.81 1.30 5.37 7.95
520y 2.70 .51 3.24 1.61 5.82 3.42 .28
53Cr .05 5.51 1.04 7.19 4.09 .29 2.65
Cr 2.60 6.72 12.35 7.08 41 63 1.41
*SMn 47 13.18 15.00 45 87 51 10.86
Sipe 14.25 22.14 .30 2.95 54 2.86 13.52
S6Fe 93.93 44 7.11 1.89 4.01 3.01 8.11
STFe 26 13.05 5.67 8.67 4.35 1.51 1.08
58Fe 10.98 22.63 18.15 9.93 1.85 94 1.30
%°Co 15.64 18.16 22.35 7.53 1.25 .60 1.78
#N; 24.72 29.72 21.61 77 86 1.33 3.54
SONi 33.96 59.14 52 1.09 1.23 1.20 3.23
*INi 50.11 28 1.69 93 1.41 1.88 .80
62N 18 2.21 87 1.60 1.07 .70 1.85
SNi 2.38 68 2.81 1.33 1.10 1.56 44
63Cu .67 2.04 2.72 58 1.40 .63 6.14
®5Cu 6.09 5.71 41 60 61 4.70 13.47
4Zn 5.24 21 .39 31 2.31 11.56 24.93
55Zn .13 AT .33 1.38 14.17 17.11
67%n .10 .16 1.13 7.7 4.89
887Zn 10 A6 3.36 2.69
0Zn .36 1.54 1.66
59Ga .83 70
71Ga .39
TUGe




TABLE 11b: Production Facfors 30 - 40 M, Models; Z = 0.1 Z,

P30A P30B P35A P35B P35C P40A P40B P40C

KE., 1.24 1.86 1.21 1.88 2.44 '1.23 2.01 2.45
g 59 58 61 55 .53 81 53 49
H 12 11 12 .10 10 a1 .10 .08
3He ‘111 1.08 1.20 1.07 - 1.03 1.19 1.04 97
1He 1.39 1.35 1.53 1.37 1.32 - 1.63 142 1.33
§Li .00 .00 .00 .00 .00 .00 00 .00
Li - 2.61 2.14 2.35 1.75 1.51 2.13 1.55 1.35
9Be 00 00 .00 200 .00 .00 .00 .00
log .00 .00 00 .00 00 .00 00 00

- g 6.42 5.59 4.83 4.92 4.53 4.46 6.62 6.13
12¢ 3.66 3.56 3.70 3.46 3.31 - 3.58 3.68 3.45
13¢ 13 2 13 12 a1 C14 12 11
uy 36 .35 41 .37 .35 A6 A0 .38
BN 1.14 1.17 54 131 128 .32 1.19 1.31
160 15.63 16.35 11.35 18.93 18.79 3.14 18.22 19.52
170 .35 .35 .39 35 .33 .39 34 .32
130 14 13 .02 .02 .01 .01 01 01
op 7.40 6.55 5.76 8.03 7.32 5.67 13.61 12.27
2ONe 14.38 13.74 10.66 15.56 14.79 11.99 95.22 23.46
21Ne 94 .89 1.44 1.87 1.76 219 - 3.96 3.67
22Ne 1.41 1.37 - 1.48 1.33 1.27 1.40 1.23 1.15
ZNg 3.17 © 8.04 3.99 5.02 4.75 6.74 11.44 10.66
24 Mg 22.69 23.20 9.90 21.09 20.38 4.84 14.47 16.63
Mg 2.07 1.99 1.54 2.15 2.04 1.36 2.75 2.58
Mg 2.14 2.06 1.77 ' 2.36 2.24 1.56 - 3.11 2.90
27A1 10.66 10.79 5.02. 10.41 10.04 2.65 7.52 8.25
2883 4.02 11.19 1.31 5.10 16.44 38 1.15 16.79
g3 2.80 34 1.23 3.13 3.53 - .39 1.55 2.72
8083 6.17 7.15 2.33 6.94 7.06 45 2.11 3.96
331213 4.48 5.60 1.74 479 5.72 55 1.59 3.82
S 26 5.78 .18 A4 11.20 13 14 12.88

- %Bg 62 2.58 .19 o147 3.50 A1 22 3.28
Mg 37 1.41 14 78 1.92 .05 12 1.60
36g B2 62 61 a7 .75 62 1.04 .99
::CI 1.06 2.05 .36 1.26 2.66 1 28 2.12
Cl i 1.21 .80 95 1.61 .84 1.20 1.83
36Ar 14 5.70 14 19 11.17 14 12 12.87
BAL .10 58 08 .13 92 .08 13 .79
WA 1.47 142 . 131 1.91 1.82 1.54 2.75 2.56
K 20 .75 .13 23 1.27 10 .19 1.19
oy 3.38 3.45 2.82 3.78 3.88 2.66 4,79 4.73

4ax 18 .63 A7 .19 -1.01 .16 21 99




TABLE 11b: Production Factors 30 - 40 M, Models; Z = 0.1 Z,

P30A  P30B P35A P35B P35C P40A P40R P40C

KE. 1.24 1.86 1.21 1.88 2.44 1.23 2.01 2.45
400, 11 6.73 12 A1 13.32 12 11 15.08
2, 13 60 1t .15 1.02 .10 15 86
4, 14 27 12 .16 .79 a1 .20 eal
#4(Ca .08 1.34 .05 .08 455 .05 07 4.92
::Ca 17 .16 22 31 .30 23 .50 47
Ca .00 .00 .00 .00 .00 .00 00 80
45 45 2.30 .30 48 1.64 23 A7 1.05
::Ti 13 .51 08 16 .86 06 12 a3
T4 .05 .18 04 06 80 03 06 54
48T .06 3.76 .06 .06 10.35 .06 .06 9.69
:iTi 16 1.85 14 18 4.64 13 .19 464
Ti .24 23 .20 .29 27 17 33 31
soy 2.65 2.67 1.43 2.82 2.89 62 1.81 2.02
Siy .03 1.71 .03 04 3.91 02 03 4.09
S0Cr .01 71 01 .01 1.54 01 01 1.92
52Cr 06 6.76 .06 .06 15.83 .06 06 15.44
S50y .03 2.99 .03 .03 7.15 .03 .03 7.22
540y 17 21 14 19 27 13 22 .32
$5Mn 02 1.58 02 02 421 02 01 4.41
Sife 01 .79 01 01 1.80 01 .01 2.30
6Fe .05 5.72 05 .04 15.83 05 .04 15.59
3TFe .08 5.26 .09 .09 17.42 .09 .09 16.29
$8F 59 5T 45 61 68 43 69 73
5 Co .30 1.10 21 .31 8.18 19 .33 7.01
53N 02 .39 02 02 9.08 .02 .02 8.22
60N} 13 7.48 11 13 21.16 .10 12 20.12
SINi .81 8.37 57 .82 25.81 .50 87 23.62
82N} 61 3.40 Al 69 28.01 33 59 26.31
S4N 3.33 3.19 2.49 3.74 3.54 2.11 4.20 3.94
53Cu 1.04 1.45 78 1.13 2.97 77 1.47 3.28
53Cu 3.07 3.13 2.20 3.64 3.74 1.87 3.73 4.00
6471 28 3.59 20 .36 4.93 18 .30 3.80
557n 1.97 2.60 1.44 2,64 5.14 1.21 2.40 5.18
67%n 3.49 3.34 2.76 4.08 3.88 2.45 5.06 477
5870 4.17 4.07 3.45 5.47 5.18 2.84 5.78 5.60
°7n 44 43 63 1.43 1.41 37 1.49 1.55
$9Ga 5.95 6.29 4.81 8.90 8.55 4.39 8.82 9.90
1(3a 56.11 53.62 53.32 79.25 74.80 45.83 93.37 86.94
Ge 9.86 12.96 - 6.86 18.81 18.32 4.84 10.60 17.40




TABLE 12a: Ejected Masses at 2.5 x 10? s; 12 - 25 M, Models; Z = 0.01 Z,

T12A - Ti13A T154 | TI18A T20A T22A T25A

g 6.30 6.71 7.49 8.57 9.07 9.67 10.4
4He 3.90 4.28 5.09 6.25 6.62 7.50 8.76

2q 8.67E-05 9.06E-05 9.21E-05 9.83E-05 1.04E-04 1.04E-04 1.09E-04
e 3.70E-04 3.87E-04 4.98E-04 4 82E-04 5.12E-04 5.52E-04  6.03E-04
“Li 3.05E-07 2.74E-07 2.49E-07 9. 84507 171E-07 - - 1.80E-07 2.44E-07
"Be 1.94E-07 1.42E-07 1.37TE-07 1.07E-07 9.40E-08 1.57E-07 2.228-07
9Re 1.14E-11 9.26E-12 6.54E-12 4.94E-12 8.81E-13 8.21E-13 8.62E-13
LB 1.05E-11 8.56E-12 7.96E-12 9.76E-12 7.63E-12 9.61E-12 8.94E-12
11g 3.05E-07 3.42E-07 3.61E-07 4.46E-07 4.33E-07 5.32E-07 5.31E-07
- Cug 2.36E-07 2.59E-07 2.96E-07 1.17E-07 1.92E-07 1.87TE-0T 2.33E-07
2 9.01E-02 1.09E-01 1.49E-01 1.94E-01 2.08E-01 2. 48E-01 2.79E-01
130 6.80E-06 7.12E-06 9.71E-06 1.37E-05 1.61E-05 1.96E-05 2.51E-05
40 3.08E-07 1.82E-06 2.75E-06 8.02E-07 9.58E-07 6.62E-07 4.85E-07
13N 1.74E-06 2.57E-06 3.48E-06 1.92E-06 5.34E-06 2.74E-06 5.81E-06
N 3.33E-04 4.36E-04 5.43E-04 6.24F-04 6.81E-04 T.77E-04 9.29E-04
15y 7.04E-06 1.05E-05 2.19E-05 4 81E-05 8 77E-05 9.63E-05 1.28E-04
160y 1.42E-01 2.10E-01 4.23E-01 9.52E-01 1.62 1.94 2.83
170 1.79E-05 1.66E-05 1.38E-05 1.13E-05 1.11E-05 9.89E-06 9.16E-06
180  1.60E-05 2.80E-05 4.07E-05 7.87E-05 6.40E-05 2.06E-05 1.42E-05
18 2.57TE-06 2.15E-06 4.35E-06 3.17E-05 3.46E-06 2.26F-06 2 78E-06
20Ne 9.63E-03 2.50E-02 4.02E-02 1.85E-01 5.49E-02 4.14E-02 4.40E-02
21Ne 1.04E-05 1.49E-05 2.35E-05 7.49E-05 1.36E-05 1.83E-05 1.57E-05
2Ne . 1.17E-04 2.81E-05 5.48E-05 2.57E-04 2 43E-04 3.75E-04 4.49E-04
22Na 1.16E-07 1.61E-07 3.18E-07 2.86E-06 1.4TE-07 2.94E-07 8.28E-07
23Na - 5.15E-05 7.06E-05 1.18E-04 1.17E-03 7.82E-05 1.72E-04 2.36E-04
20y 5.808-03 1.06E-02  2.13E-02 3.59E-02 1.67E-02 5.74E-02 3.96E-02
BMe 5.17E-05 7.62E-05 1.66E-04 3.74E-04 1.35E-04 2.18E-04 1.87E-04
26Mg 2.10E-05 2.70E-05 1.02E-04 3.31E-04 8.35E-05 1.62E-04 1.79E-04
2641 8.11E-06 1.23E-05 2.39E-05 2.08E-05 . 3.97E-08 1.T1E-05 1.28E-05
2741 1.32E-04 2.03E-04 7.39E-04 9.82E-04 1.07TE-03 3.12E-08 2.82E-03
2864 3.13E-02 4.15E-02 7.33E-02 1.01E-01 2.44E-01 3.11E-01 3.85E-01
2965 8.37E-05 1.26E-04 3.34E-04 2.95E-04 1.02E-03 1.38E-03 1.74E-03
30g5 2.36E-05 4.20E-05 2.41E-04 1.42E-04 4.88E-04 1.18E-03 1.27E-03
31p 3.88E-05 5.85E-05 1.42E-04 1.86E-04 8.91E-04 9.99E-04 1.68E-03
328 1.40E-02 2.18E-02 3.46E-02 5.61E-02 1.48E-01 1.48E-01 2.05E-01
33g 3.45E-05 5.00E-05 9.48E-05 1.52E-04 8.84E-04 7.16E-04 1.52E-03
g 2.70E-05 3.95E-05 1.44E-04 2.11E-04 1.58E-03 8.71E-04 . 1.54F-03
35g 2.60E-08 6.04E-08 1.20E-07 1.53E-07 1.55E-06 1.09E-06 2.12E-06
36g 4.01E-09 2.18E-08 3.07E-08 2 27E-08 - 2.48E-07 1.90E-07 3.10E-07
3BCl  9.50E-06 1.35E-05 31.31E-05 7.83E-05 7.17E-04 4.72E-04 1.33E-03
3607 1.16E-07 1.99E-07 3.65E-07  7.66E-07 5.90E-06 3.67E-06 7.98E-06
37CL 1.09E-07 1.67E-07 2.90E-07 6.91E-07 1.13E-05 6.39E-06 1.62E-05
3640 2.89E-03 4.83E-03 6.98E-03 1.14E-02 3.69E-02 2.86E-02 5.00E-02
37Ar 2 08E-08 2.59E-06 5.03E-06 1.66E-05 1.85E-04 8.02E-05 2.71E-04
38Ar 1.15E-05 1.49E-05 5.63E-05 2.8TE-04 1.31E-08 4.31E-04 1.14E-03
404y 2 46E-09 1.12E-08 1.33E-08 1.16E-08 2.65E-08 2.64E-08 3.51E-08




TABLE 12a: Ejected Masses at 2.5 x 10 s; 12 - 25 M, Models; Z = 0.01 Z,

— et

T12A T13A TI15A TI18A T20A T22A T25A

89K 1.06E-05 1.38E-05 2.69E-05 8.81E-05 5.66E-04 3.22F-04 1.05E-03
Wy 3.81E-09 5.54E-09 1.44E-08 6.36E-08 ©  1.21E-06 8.67E-0T 2.08E-06
ay 9.57E-09 8.99E-09 1.23E-08 2.25E-08 1.26E-07 8.80E-08 2 01E-07
00, 2 62E-03 4.90E-03 6.47E-03 9.95E-03 1.84E-02 1.93E-02 1.94E-02
410, 1.15E-06 1.31E-06 2.06E-06 6.17TE-06 3.88E-05 2.26E-05 7.13B-05
420 1.03E-06 1.04E-06 2.25E-06 1.10E-05 6.98E-05 2.02E-05 7.78E-05
43Ca, 1.13E-08 1.14E-08 2.80E-08 6.36E-08 7.78E-07 3.05E-07 1.18E-06
44(g, 2.14E-08 2.41E-08 3.06E-08 4.65E-08 3.61E-07 2.26E-07 5.53E-07
B2 3.24E-10 8.82E-10 1.29E-09 1.47E-09 1.48E-09 1.62E-09 1.45E-09
4603 1.42E-10 8.15E-10 9.32E-10 5.05E-10 3.55E-10 4.04E-10 1.63E-10
¥7Ca 2.22E-11 3.81E-10 4.03E-10 1.01E-10 6.47E-11 5.60E-11 7.58E-12
48Ca 1.91E-11 4.00E-10 4.65E-10 5.99E-11 3.42E-11 2.66E-11 1.40E-11
%3S 3.81K-07 4.11E-07 6.00E-07 4 11E-07 5.39E-07 2.30E-07 6.51E-07
Qe 4 84E-08 5.37E-08 1.15E-07 8.93%-08 3.17E-Q7 2 54E-07 2 47E-06
44Ty 6.13E-05 6.40E-05 9.06E-05 4.95E-05 1.24E-05 1.46E-05 1.11E-04
45 1.63E-06 2.16E-06 3.17TE-06 2.08E-06 3.41E-07 3.25E-07 1.59E-06
464 2.21E-06 1.92E-06 2.23E-06 4. 49F-06 9.18E-06 3.51E-06 1.16E-05
4711 1.28E-07 1.23E-07 2.79E-07 1.86E-07 3.80E-07 2.73E-07 1.70E-06
487y 7.05E-08 7.50E-08 8.80E-08 1.12E-07 2.02E-07 1.81E-07 4. 77E-07
49y 3.91E-09 4.55E-09 5.84E-09 1.03E-08 1.30E-08 1.37E-08 1.98E-08
Ay 1.46E-09 2.69E-09 4.23E-09 1.11E-08 1.01E-08 1.54E-08 1.61E-08
a7y 7.34E-07 8.48E-07 1.94E-06 6.27E-07 4.96E-07 4 31E-07 3.46E-07
sy 7.18E-07 8.61E-07 1.45E-06 1.25E-06 1.42E-06 2.43E-06 3.21E-05
Wy 5.03E-07 8.50E-07 1.00E-66 1.17E-06 1.55E-06 1.75E-06 4.37E-06
YV 241E-10  4.70E-10 1.33E-09  5.03E-09  8.30BE-08  6.71E-09 1.02E-08
sy 4.90E-09 5.77E-09 7.22E-09 9.95E-09 1.64E-08 1.59E-08 2.54E-08
€y 1.45E-04 1.93E-04 2.43E-04 1.90E-04 1.66E-04 2.00E-04 2.75E-04
49Cy 3.40E-06 4.97E-06 5.93E-06 6.11E-06 7.11E-08 8.04E-06 5.30E-06
50Cr 1.15E-06 2.11E-06 5.07TE-06 1.80E-05 1.51E-05 1.31E-05 1.17E-05
SICr 4.94E-07 9.95E-07 1.55E-08 2.76E-06 4.05E-06 4.33E-06 5.57E-06
520y 7.81E-07 8.43E-07 1.06E-06 1.65E-06 1.75E-08 1.79E-06 3.79F-06
53Cr 4.15E-08 4.50E-08 5.27E-08 6.64E-08 7.06E-08 7.75E-08 8.74E-08
54Cr 9.84E-09 1.72E-08 2.31E-08 4.40E-08 3.65E-08 4.66E-08 4.50E-08
S1Mn 3.15E-06 7.20E-06 9.24F-08 1.43E-05 1.97E-05 2.13E-0% 1.27E-05
52Mn 1.09E-05 2.04E-05 2.65E-05 3.86E-05 6.01E-05 7.31E-05 1.62E-04
53Mn 1.89E-05 3.51E-05 4.36E-05 7.08E-05 9.58E-05 1.09E-04 1.04E-04
54Mn 3.95E-08 8.86E-08 2.17E-07 5.61E-07 5.76E-07 5.50E-07 4.30E-07
$5Mn 1.46E-07 1.63E-07 1.91E-07 2 25E-07 2.35E-07 2.57TE-07 2.91E-07
52Fe 7.37E-04 1.58E-03 1.62E-03 2.176-03 3.10E-03 3.60E-03 2.36E-03
33Fe 1.72E-05 3.89F-05 3.97E-05 5.39E-05 6.93E-05 7.62E-05 2.91E-05
S4pe 1.38E-04 2.80E-04 5.84E-04 1.35E-03 1.33E-03 1.37E-03 9.78E-04
55 1.78E-05 2.35E-05 2.75E-05 2.63E-05 2.52E-05 2.66E-05 7.50E-05
56Fe 5.08E-05 541E-05 6.32E-05 7.86E-05 8.38E-05 8.93E-05 1.05E-04
57Fe 1.60E-06 1.79E-06 2.12E-06 2.69E-06 2.82E-06 3.24E-06 3.80E-06
8P 4.08E-07 7.25E-07 9.26E-07 1.60E-06 1.36E-06 1.81E-06 1.62E-08
S9Fe 1.09E-07 3.08E-07 3.66E-07 2.60E-07 2.80E-07 3.41E-07 1.40E-07
50Fe 4.51E-08 3.57E-07 3.57E-0T 1.66E-07 1.45E-07 1.42F-07 - 2.40E-08




= 0.01 Z,
dels; Z =
M, Mo
;12 - 25
s at 2.5x 10* 5 1
jected Masse
: Ejecte
12a;
TABLE

T25A
T22A

T20A

" T18A

T15

T13A

Ti12A

5.03E-04
5.27E-04 3.80E-03
4.83E-04 4.70E-04 4.75E-04
4.94E-04 3.59E-04 3.06E-05 6.97E-07
4.49E-04 2.66E-04 2.17E-05 1.51E-07 5.87E-07
2.46E-04. 3.02E-04 3.85E-05 1.90E-07 3.53E-07 6.78E-08 8.48E-09
5Co 2.52E-04 3.02E-05 3.74E-06 4.94E-07 5.92E-08 2.93E-08 1.87E-01
56Co 3.13E-05 3.28E-06 1.98E-07 6.29E-08 3.26E-08 9.89E-02 4.58E-03
STCo 3.39E-06 1.32E-07 4.94E-08 5.69E-08 7.31E-02 1.17E-03 1.48E-03
*Co 1.02B-07 3.31E-08 2.48E-07 1.35E-01 7.12E-04 3.01E-04 2.14E-04
*Co 2.24E-08 1.73E-07 1.71E-01 3.39E-03 2.32E-04 8.15E-06 4.48E-03
Co 1.03B-08 1.91E-01 5.66E-03 4.30E-04 3.59E-06 3.17E-04 1.73E-04
*Co 1.52E-01 6.25E-03 4.09E-03 6.85E-05 1.33B-04 8.89E-06 1.73E-04
5°Ni 5.63E-03 5.13E-03 2.62E-04 4.93E-04 2.53E-06 1.51E-06 9.18E-08
¥"Ni 5.17E-03 2.65E-04 7.75E-04 3.77E-06 1.69E-06 1.49E-07 1.21E-06
SSNi 2.54E-04 4.93E-04 6.91E-06 1.49E-06 1.61E-07 1.18E-06 9.67E-09
S9Ni 64E-04 32E-06 57E-06 65E-07 41E-07 SE-08 1E-09
o 5 4 3. 2, 6. 1.8 47
Ni 4.91E-06 1.63E-06 1.36E-07 7.91E-07 1.56E-08 1.98E-08 4 87E-04
*INi 2.14E-06 8.17E-08 2.42E-07 1.67E-08 9.43E-09 2.28E-04 1.03E-04
*2Ni 5.95E-08 1.23E-07 4.51E-08 9.39E-07 3.72E-07 1.52E-05 5.47E-06
S2Ni 8.25E-~08 3.27E-08 3.09E-08 2.41E-03 1.97E-06 6.12E-09 1.10E-05
: . . . ) .
S4Ni 1.22E-08 2.50E-05 3.82E-03 1.35E-04 2.41E-08 4.15E-07 2.82E-08
65 5 03 04 76E-06 69E-07 19E-08 ‘91E-07
Ni 1.95E-0 3.84E- 2.63E- 1.76E- 3.62E- 4.19E- 5.91E-07
9 E-03 E-04 ’ E-06 ' E-06 ) E-09 ’ E-07 ) E-10
3.48 2.62 7.63 1.19 9.20 5.49 6.89
S0Ch 2. 39E-04 5.67TE-D6 2 66E-06 1.25FE-08 2.99E-07 R.79E-10 5.80E-06
. . . . )
$1Cu 6.37E-06 1.20E-06 L.O7E-08 2.46E-07 2.17E-09 1.15E-05 1.16E-08
3Cu 2.18E-09 2.73E-08 4.63E-09 2.40E-04 8.90E-13 4.68E-07 7.26E-07
54y 60E-08 39E-09 GE-04 2E-06 2E-06 1.36E-07 5E-05
1. 2. 3.6 25 1.3 1.3 8.1
850m 59E-09 11E-04 37E-06 3E-04 5.53E-09 AE-05 E-06
6o 1. 9. 4, 2.0 5. 2.6 1.45
Cu 90E-04 14E-05 25E-04 72E-06 99E-06 44E-07 3E-06
5. 2. 8. 6. 2, 3. 5.3
S0Zn 1.45E-05 9.15E-04 1.61E-05 6.59E-05 5.83E-08 1.26E-06 1.03E-07
51 ‘ 4 05 98F-04 T9E-07 ‘20E-06 14F-08 17TE-06
Zn 8.94E-0 1.17E- 1.28E- 2.79E- 1.30E- 8.14E- 1.17E-
, . . . .
%2Zn 9.88E-06 1.11E-04 5.69E-07 4.68E-07 6.14E-08 1.01E-06 9.45E-09
%%Zn 1.16E-04 3.38E-07 1.73E-07 9.80E-08 5.19E-07 1.09E-08 2.54E-07
*4Zn 3.57E-07 7.26E-08 1.88E-08 4.36E-07 8.53E-09 1.06E-06 1.92E-07
65 8 09 ‘95 E-08 5O0E-09 OE-19 A4E08 : 6
Zn 4.71E-0 8.91E- 9.95E- 4.50F- 3.70E- 9.44E- 8.53E-0
657 99E-00 O7E-08 - ITE-08 18F-05 13E-11 6E-07 TE-08
. 5 4 1. 1. 2. 2.0 3.1
Zn 2.39E-08 5.36E-09 2.29E-05 4.78E-07 2.06E-08 9.04E-09 1.98E-09
**Zn 4 57E-09 3.T4E-05 1.13E-06 3.19E-07 2 82E-09 2 09F-09 4.43E-07
69 5 06 1 06 48E-09 14E-10 5OF-07 "Q0E-00
Zn .80E-0 .04E- 01E- 48E- 14E- 59E- 80E-
by 9 1 1. 7. 5. 2. 7.
Ga 9.20E-07 6.61E-07 1.57E-08 1.52E-09 1.22E-07 7.43E-09 1.90E-10
65Ga. 7.60E-07 6.44E-09 $.34E-10 7.86E-08 5.12F-09 9.35E-09 1.46E-16
%Ga 7.06E-09 3.85E-10 2.20E-08 3.20E-09 201E-17 9.23E-14 3.26E-06
*7Ga 1.77E-10 6.41E-09 3.47E-09 2.84E-07 2.53E-19 2.20E-07 7.21E-10
¥Ga 9.09E-10 1.98E-06 1.52E-11 6.60E-06 9.63E-13 2.24E-09 8.73E-09
_ "Ga 1.11E-06 1.80E-09 2.08E-05 5.13E-09 1.13E-09 4.38E-09 2.29E-06
: *iGe 2.90E-09 2.22E-05 3.27E-08 6.76E-09 4.49E-09 9.97E-07 6.44E-07
85(3¢ 2 11E-05 2. 00E-08 8.98F-09 1.70E-09 9.61E-07 4.80E-07 o33
68 3e : 2. 19E-08 6.08E-09 7 06E-10 1.96E-07 2 11F-07 ) 201
7Ge 8.58E-09 4.08E-10 8.90E-08 3.97E-07 TS
58(%e 3.97E-10 2.75E-08 6.50E-08 16.5
#Ge 1.77E-08 2.41E-08 13.5
70Ge 1 37E-08 11-6 .
TIGe : 10.7
Mass :




TABLE 12b: Ejected Masses at 2.5 x 10% s; 30 - 40 M, Models; Z = 0.01 Z,

T30A T30B T35A T35B T35C T40A T40B T40C

KE, 1.28 1.84 1.23 2.03 247 1.21 2.00 2.54
H 11.6 11.6 12.8 12.8 12.8 13.7 13.7 13.7
“He 10.3 10.3 12.0 12.0 12.1 13.9 13.9 13.9
H 121E04 121E-04 1.26BE-0¢ 1.26E-04 1.26E-04 1.35E-04 1.35E-04 1.35E-04
He 681E-04 6.81E-04 7.68E-04 7.68E-04 7.68E-04 845E-04 8.45E-04  8§.45E-04
Li 2.13E07 1.65E-07 2.18E-07 1.50E-07 1.28E-07  2.00E-07 1.55E-07  1.36E-07
“Be  248E-07 2.17E-07  292BE-07 2.50E-07 2.35E-07 2.66E-07 2.34E-07  2.22E-07
‘Be 4.91E-13 3.46E-13  3.62E-13 1.80E-13  1.33E-13 4.83E-13  2.68E-13  2.00E-13
10 9.27E-12  1.04E-11 857E-12 1.07TE-11 1.12E-11  7.85E-12 1.18E-11 121E-11
1B 4.63E-07 445E-07 4.47E-07 4.74E-07 4.60E-07 3.65E-07 5.43E-07 5.27E-G7
1C 2.26E-07 1.94E-07  1.94E-07 2.06E-07 1.96E-07 LT7IE-07  3.53E-07  3.52E-07
2C  3.15E-01  3.15E-01  3.43E-01 3.53E-01 352E-0 3.40E-01  3.89E-01  3.8¢E-01
3¢ 229E-05 2.19E-05 254E-05 2.53E-06 247E05  2.59E-05  2.69E-05  2.65E-05
4C  480E-07 4.97E-07 3.86E-07 4.32E-07 4.44E-07 6.02E-07 6.40E-07  6.33E-07
5N 2.92E-06 2.2TE-06 3.07E-06 2.14E-06 1.96E-06 4.07E-06 2.75E-06  2.50E-06
HN 1.15E-03  1.15E-03  1.42E-03 142E-03  1.42FE-03 1.68E-03 1.68E-03 1.68E-03
1SN 1.36E-04 1.50E-04 837E-05 1.68E-04 1.62E-04  3.90E-05 1.67E-04  1.97E-04
1865 3.98 4.45 3.67 5.66 5.63 2.61 6.19 7.06
70 789E-06 T.90E-06 6.79E-06 6.83E-06 6.83E-06 6.72E-06 6.81E-06  6.81E-06
18  588E-06 5.72E-06 3.96E-06 3.83E-06 3.78E-06  8.00E-07 7.89E-07  7.80E-07
9%  256E-05 2.31E-05 5.98E-05 7.35E-05 T7.06E-05 4.39E-05 1.13E-04 1.08E-04
2ONe  3.57E-01 3.51E-01  7.11E-01 9.38E-01 9.28E-01  5.32E-01 1.32 1.30
ZINe  8.10E-05 7.84E-05 168E-04 205E-04 2.02E-04 173E-04 3.68E-04 3.62E-04
Z2Ne 5.22E-04 5.21E-04 6.03E-04 6.09E-04 6.08E-04 6.20E-04 6.60E-04 6.58E-04
Na  4.05E-06 3.96E-06 948E-06 1.18E-05 1.17E-05 1.17E-05 241E-05 2.40E-05
23Na  1.36E-03 1.35E-03  2.98E-03  3.54E-03 3.50E-03 3.18E-03  6.29E-03 8.27E-03
2Nz  6.54E-06 6.46E-06 4.26E-06 T7.75E-06 7.39E-06 1.83E-06  7.58E-06 8.09E-06
%Mg  2.55E-01 2.75E-01 1.80E-01 3.31E-01 3.20E-01 7.42E-02 283E-0l 3.39E-01
Mg  8.83E-04 8.838E-04 1.50E-03 2.03E-03 2.00E-03 9.88E-04 2.53E-03  2.57E-03
Mg  7.31E-04 7.20E-04 1.51E-03 1.93E-03 191E-03  9.96E-04 2.46E-03  2.44E-03
641 8.86E-05 9.14E-05  7.50E-05 1.78E-04  1.79E-04 261E-05  2.20E-04  2.30E-04
2TAl  9.18E-03 9.85E-03  5.27E-03  9.90E-03  9.81E-03 1.84E-03  8.11E-03  G.69E-03
A1 2.48E-07 3.44E07 2.60E-08 7.73E-08 1.14E-07 7.01E-09 3.18E-08  5.50E-08
2883 1.16E-01  3.08E-01 1.80E-02  2.68E-01 2.73E-01 3.78E-03 2.73E-02 4.13E-01
261 8.37TE-04 1.59E-03 4.15E-04 1.60E-03  1.62E-03 1.26E-04  6.92E-04  1.95E-03
3051  2.08E-08 246E-03 6.22E-04 1.66E-03 1.67E-03 1.12E-04 9.10E-04  1.50E-03
31p  6.75E-04 9.63E-04 1.53E-04 6.28E-04 6.28E-04 2.68E-05 2.18E-04 6.91E-04
325 3.33B-03 9.82E02 237E-04 1.11E-01 113E-01 9.48E-05 4.31E-04 1.97E-01

338 461E-056 2.39E-04 3.01E-06 2.28E-04 246E-04 7.90E-07 1.38E-05 3.10E-04
34g 1.05E-04 4.60E-04 1.50E-05  3.46E-04 3.69E-04 223E-06 2.14E-05  4.45E-04
383 1.656E-07  3.94E-07 2.7IE-08 267EO7 2.62E-07 1.53E-08 4.67E-08  3.39E-07
%63 4.79E-08 6.32E-08 6.06E-08 8.37E-08 8.35E-08 5.85E-08  9.79E-08 1.13E-07
5Cl  6.94B-05 147E-04 5.56E-06 9.29E-05 9.22E-05 6.75E-07  8.71E-06 1.25E-04
S6C1  1.37E-07 9.74E-07 160E-08 9.05E-07 8.84E-07 521E-09 2.14E-08 1.30E-06
S7C1  6.64E-07 ~ 1.03E-06  7.82E-07 1.17E-06 1.17E-06 T7.94E-C7  1.08E-06 1.44F-06
%6Ar  1.15E-04 192E-02 1.56E-05 2.19E-02  2.25E-02 1.51E-G5  2.32E-0b  3.98E-02
5741 6.44E-07 147E-05  3.34E-08 142E05 1.51E05 1.65E-08 = 8.74E-08 1.81E-05
3Ar  2.27TE-06 149E-04 1.89E-06 1.34E-04 142E04 1.59E-06 3.11E-06 1.72E-04
WAy 8.86E-08

3.06E-08 3.06E-08 35.17TE-08 6.07E-08  6.03E-08  4.88E-08  B8.89E-08




TABLE 12b: Ejected Masses at 2.5 x 10% s; 30 - 40 M, Models; Z = 0.01 Z,

- T30A T30B T35A T35B T35C T40A T40B T40C
KE 1.28 1.84 1.23 2.03 247 121 2.00 2.54

3K 2.31E-06 6.44E-05 8.94E-07 6.48E-05 T.14E-05 5.91E-07 1.57E-06 $.88FE-05

WK 207TE-08 5.67E-08 2.81E-08 6.69E-08 648E-08 2.36E-08 4.83E-08 8.39E-08

4K 265E-08 3.04E-08 3.78E-08 4.53E-08 4.50E-08 3.74E-08 5.64E-08 5.97E-08

40Cs  9.80E-06 1.77E-02  1.06E-05 2.02E-02 2.11E-02 1.15E05 1.19E-05 3.72E-02

40 3.5TE-08 5.29E-06 2.95E-08 5.07E-06 5.69E-06 2.43E-08  3.48E-08  6.96E-06

#0Ca  7ITE-08 4.16E-06 6:90E-08 3.65E-08 4.46E-068 5.70E-08 1.12E-07 5.33E-06

43Ca  1.1TE-08 5.86E-08 1.80E-08 8.21E-08 5.87E-07 1.58E-08  3.31E-08 8.57E-07

“Ca  8.24E.08 849E-08 1.09E-07 1.27E-07 1.32E-07 1.02E-07 1.56E-07 1.86E-07
- 4Ca  1.26E-09 1.31E-09 2.78E-09  3.36E-09 3.36E-09 2.99E-0¢ 5.66E-09 5.67E-09
¥y 1.93E-10 2.11E-10 5.94E-10 7.53E-10 7.57E-10  T7.36E-10  1.54E-09  1.57E-09
“Ca  4.66E-12 6.81E-12  9.01E-12  1.198-11 1.30E-11  1.92E-11  3.57E-11  4.50E-11
®Ca  1.58E-11 1.60E-11 1.83E-11 1.86E-11 1.88E-11 2.12B-i1 2.36E-11  255E-11
43gc  2.05E-10  1.18E-07 1.19E-10 1.13E-07 7.17E-07 3.58E-11 259E-10  6.04E-07
458 1.73E-08 T7.66E-07  2.04E-08 3.91E-07 847E-07 1.30E-08 3.20E-08 4.41E-07
4“1y 270E-09  4.27E-05 2.78E-10 2.23E-05 2.01E-04 2.00E-iI  1.18E-09  2.39E-04
45T  3.30E-10  3.40E-07 5.53E-11 2.14E-07 2.10E-06 5.91E-12 252E-10 5.41E-07
4T]  $.03E-08 1.34E-06 3.45E-08 121E-06 251E-08 2.13E-08 552E.08 2.26E-06
47Ti  1.57E-08  3.33E-07 1.33E-08 5.91E-07 2.27VE-06 9.23E-09 2.20E-08  2.58E-C6
8T 1.62E-07 3.26E-07 1.83E-07 5.10E-07 4.08E-07 1.95E-07 2.16E-07  B5.90E-07
97 2.14F-08 2.2TE-08  3.13E-08 3.98E-08 3.67E-08 2.95E-08 4.60E-08 4.77E-08
S0Ti  4.80E-08  4.83E-08 6.06E-08 7.86E-08 7. 79E-08 4.77E-08 1.03E-07 1.02E-07
47y 2.81E-10 1.96E-07 5.71E-11 7.88E-08 8&.59E-07 7.71E-12  3.50E-10  5.59E-07
¥y 111E-D9  2.58E-06  2.07E-10  4.90FE-05  3.99E-05  3.49E-11  6£.67E-10  6.76E-05
49V 1.35E-08 4.38E-06 5.84E-09 9.87E-06 6.60E-06 2.13E-09 9.71E-09 1.31E-05
0y 329E-09 5.30E-09 347E-09 T741E-08¢ 7.10E-09 1.86E-09 5.82F-09 1.11E-08
Sy 1.92E-08  6.59E-08 1.94E-08 1.53E-07 3.07E-08 1.78E-08 2.63E-08 4.31E-08
¥Cr  8.44F-11 2.26E-04 3.89E-12 2.54E-04 589E-04 1.73E-13 163E-10 7.65E-04
¥WCr  641E-11 4.91E-06 2.71E-12 248E-06 9.60E-06 2.10E-13 1.49E-10 1.29E-05
0Cr  1.87TE-08  9.25E-06 8.62E-09 1.16E-05 1.13E-05 8.32E-0%9 1.18E-08 2.88E-05
Sigr  6.71B-09  1.11B-06  9.79E-10  2.36E-05 8.48E-06 2.13E-10 2.27E-09  2.20E-05
2Cr  1.68E-06 1.63E-05 1.88E-06 4.17E-05 4.00E-06 2.06E-06 2.09E-06 6.26E-06
5Cr  9.82E-08 9.98E-08 1.13E-07 1.17E-07 1.17E-07 1.23E-07 1.29E-07 1.32E-07
4Cr  1.00E-07 1.00E-07 1.32E-07 1.63E-07 163E-07 1.17E-67 2.12E-07 2.12E-07
SIMn  5.19E-11  9.60E-06 2.32FE-12 3.88E-06 1.94E-05 2.58E-13 7.51E-11  2.98E-05
S2Mn  7.12E-10 7.82E-04 2.99E-11 . 2.01E-03 2.69E-04 2.65E-12 5.97E-10  6.05E-04
SMn  6.05E-09 1.50E-04 1.08E-09 2.35E-04 1.99E-04 2.96E-10 2.56E-09 4.05E-04
S4Mn  4.78E-09  3.65E-07 1.18E-09 4.09E-07 3.79E-07 2.54E-10 2.27E-09  1.10E-06
SMn  3.28E-07 3.42E-07 3.64E-07 3.96E-07 4.01E-07 3.86E-07 4.12E07  4.50BE-07
S2Fe  4.01E-12  2.93E-03 5.09E-14 3.31E-03 5.61E-03 4.10E-15 1.18B-11  8.52F-03
58Fe  4.54E-12 2.28E-05 5.11E-14 6.80E-06 4.50E-05 1.20E-14 9.75E-12  2.88E-05
54Fe  6.01E-07 1.08E-03 6.72E-07 1.34E-03 1.34E-03 7.37TE-07 7.39B-0T 3.78E-03
S5Fe 2.67E-08 7.76E-05 1.36E-08 1.37E-04 144E-04 1.50E-08 2.05E-08 2.16E-04
56Fe  1.07E-04 1.17E-04 1.21E-04 1.32E-04 1.35E-04 1.32E-04 133E-04 156E-04
5The  4.39B-06 4.56E-06 5.12E-08 5.39E-06 5.62E-06 5.71E-08 6.03E-06 6.62FE-06
8Fe  3.27B-06 3.30E-06 3.74E-06 4.61E-06 462E-06 3.72E-06 6.00E-06  6.03E-06
*Fe  1.16E-07 1.47E-07 1.56E-07 1.97E-07 2.16E-07 3.84E-07 5.26E-07 5.79E-07
80Fe  1.48F-08 2.19E-08 2.14E-08 2.86E-08 3.30E-08 6.83E-08 1.01E-07 1.27E-07




TABLE 12b: Ejected Masses at 2.5 x 10* s; 30 - 40 M, Models; Z = 0.01 Z,

T35B

T35C

T40A

T30A T30B T35A T40B T40C
KE. 1.28 1.84 1.93 2.03 2.47 1.21 2.00 9.54
55Co  3.64F-11 4.49E-04 8.81E-12 5.12E-04 1.04E-03 443E-12 524E-11 1.73E-03
56Co  848E-10 4.91E-03  3.15E-10 5.71E-03  7.69E-03  161E-10  9.13E-10  1.32E-02
57Co  9.11E-08 3.50E-04 1.38E-08 3.07TE-04 9.35E-04 2.95E-09  3.31E-08  1.54E-03
58 361808 1.56E-07 6.39E-09 1.72E-07 3.14E-06 1.56E-09 163E-08 7.83E-06
59Co  1.45E-06 1.45E-06 1.29E-06 1.72E-06 1.71E-06 9.20E-¢7 190E-08 1.92E-08
0o  826E-08 8.22E-08 1.11E-07 1.44E-07 143E-07 1.25E-07 2.58E-07  2.55E-07
51Co  S8.57E-09 9.82E-09  844E-09 1.09E-08 1.16E-08 147E-08 2.30E-08  2.64E-08
S6Ni 5.09E-12  1.76E-01  $.19E-13  1.80E-01 5.80E-01 4.16E-14 464E-12 6.96E-01
$7Ni  4.01E-11 2.69E-03 2.32E-12 2.28E-03  144E-02 6.93E-13 442E-11 1.57E-02
S8Ni  154E-06 5.54E-04 1.71E-06 5.45E-04 6.02E-03 1.87E-06 1.88E-06 1.13E-02
$8Ni  1.05E-07 3.77E-06 3.35E-08 4.34E-05 6.66E-04 2.35E-08 6.44E-08  7.86E-04
60Ni  4.25E-08 2.94E-03 420E-06 1.72FE-03  1.02B-02 3.92E-06 5.31E-06  1.44E-02
61INi  9.69E-07 1.04E-04 997E-07 5.66E-05 2.75E-04 7.53E-07 149F-06 4.37E-04
62Ni  260B-06 340E-06 2.30E-06 2.79E-05 3.87B-04 169E-06 3.49E-06 7.62E-04
63Ni  242E-07 2.43BE-07 4.93E-07 6.24E-07 6.19E-07 4.13E-07 8.88E-07  R8.80E-07
84Ni  4.03E-06 3.95E-06 440E-06 5.83E-06 5.77E-06 3.19E-06 7.32E-06 T7.25E-06
65Ni  1.46E-08 1.53E-08 140BE-08 1.75E-08 1.77E-08 1.62E-08 3.06E-08  3.24E-08
50Can  8.13E-11 T7.59FE-08 3.80FE-11 6.18E-08 441E-03 1.59E-11  6.92E-11  1.27E-03
SICu  1.43E-09 341E-05 570E-10 1.89E-05 4.39E-04 1.29E-10 1.46E-08 3.13FE-04
2Cn  1.20E-09 1.41E-08 1.5TE-10  §.85FE-07  1.86E-05 4.32E-11 1.46E-09  2.53E-05
83Ca  5.96B-07 1.80E-06 4.63E-07 2.37E-06 2.27E-056  3.31E-07 7.32E-07  3.79E-05
f4Cn  9.77TE-08  9.86E-08  4.88E-08 9.32E-08 9.30E-08 2.16E-08 9.43E-08  1.01E-07
5Cu  1.63B-06 1.63E-06 137E-06 191E-06 1.89E-06 9.67E-07 2.30E-06 2.31E-06
66Cu  1.02E-09 1.87E-09 1.04E-09 166E-09 1.73E-09 1.58E-00 2.35E-09 2.72E-09
807n  1.14E-16 8.21E-12  1.86E-17 3.88E-13 1.24E-05 5.32E-18  2.97E-17  9.54E-09
8izn  3.19E-16 6.75E-15 3.44E-17 4.22E-16 1.63E-08 5.13E-18  3.39E-17  3.88E-13
627n  1.72E-10  6.90E-07 3.01E-11 3.80E-05 1.09E-03 12iE-11 3.08E-10 142E-03
537n  2.86E-10  1.66E-09 8.66E-11 2.82E-0% 7.73E-06  3.76E-11  4.74E-10  3.19E-06
647n  548E-07 1.77E-04  4.92F-07 4.44E-05 2.13E-04 3.92B-07 7.65E-07 1.96E-04
$57Zn  1.59E-07  2.63E-06 9.74E-08 7.95E-07 2.61E-06 6.25E-08 2.09E-07  3.33E-06
$67n  2.49E-06 3.93E-06 2.16E-06 4.08E-06 834E-06 154FE-06 3.69E-06  1.40E-05
$77n  3.77E-07 3.72E-07 6.06E-07 7.94E-07 7.85E-07 4.47E-07 1.05E-06 1.04E-06
%87n  3.67E-06 3.68E-06 3.95E-06 5.38E-06 5.33E-06 2.95E-06 6.96E-06  7.00E-06
637n  1.86E-08 1.87E-08 1.70E-08 2.21E-08 2.17E-08 1.83E-08 3.96E-08  3.97E-08
%4Ga  8.26E-13 1.04E-12 3.20E-13 6.14E-13 7.60E-07 1.58E-13 4.60E-13  6.40E-10
%5Ga  1.35BE-11  1.80E-11 5.54E-12 1.8i1E-11 6.92E-07 2.38E-12  1.18E-11  8.40E-08
%%Ga  355E-10 257E-06 1.40E-10 1.20E-06 1.49E-05 5.21E-11 451E-10 2.63E-05
§7Ga  4.71E-08 5.20E-08 $42E09 3.64E-08 6.46E-08 1.53E-09 3.11E-08 1.06E-07
88Ga  1.07E-08 1.10E-08  3.13E-09 1.07E-08 1.09E-08 6.55E-16  9.80E-09  1.24F-08
89Ga  7.12E-07 T7.71E-07 5.72E-07 9.13E-07 9.10E-07 4.27E-07 1.08E-06 1.21E-06
Ga  2.06E-08 2.03E-08 144E-08 256E-08 2.53E-08 1.18E-08 4.21E-08  4.47E-08
%4Ge  3.70E-1%  5.70E-19 386E-20 1.19E-19 1.88E-10 1.35E-20 6.70E-20 1.24E-16
85Ge  2.49E-22 5.80E-22 856E-24 3.28E-23 0.04E-18 2.59E-24 1.99F-23  3.74E-23
56Ge  1.69E-12 5.22F-07 161E-13 273E07 1.65E-05 161E-14 2.30E-12 1.08E-0%
7Ge  4.24E-12 5.21E-12 4.28E-13 6.79E-12 4.20E-09 4.33E-14 3.72E-12  7.41E-i0
%8Ge  3.T1E-03 8.46E.09 1.68E-10 1.77E-08 223FE-08 3.06E-11  4.25E-09  4.79E-08
89Ge  4.80E-09 T7.18E-09 8.91E-10 8.42E-09 852E-09 3.53E-10 3.72E-09  1.21E-08
Ge  1.92E-06 2.40E-06 8.48E-07 2.17E-06 2.20B-06 5.69E-07 166E-06 2.92E-06
Ge 323506 3.17E-06 4.53E-06 6.02E-06 5.95B-06 3.58F-06 8.42F-06  8.33E-06
Mass 96.9 28.0 29.8 32.8 33.9 31.1 35.8 38.2
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T25A
T22A

T20A

7 T18A

T15

T13A

T12A

63
- .68 10
71 A1 .88
.73 12 94 1.37
.78 12 97 1.36 .00
82 14 1.00 1.33 00 2.15
.84 16 1.08 1.38 .00 1.79 .00
H a7 1.14 1.37 .00 1.56 .00 00
’H 1.19 1.34 .00 2.53 .00 00 6.95
3He 1.33 00 3.05 .00 .00 7.57 3.95
*“He 00 - 3.82 .00 00 7.28 4.07 04
GL} 5.01 .00 00 7.19 3.79 03 04
i .01 .00 10.26 3.88 .03 .04 1.29
Be 00 10.92 3.64 02 03 1.15 12.69
108 10.73 3.08 03 .03 1.20 10.06 .10
i1g 2.79 .02 .04 68 9.98 13 .03
12¢ 02 .03 .39 6.01 16 .05 .30
5¢C 03 22 3.20 .18 18 " 98 1.17
My .16 1.88 .26 22 AT 1.27 .16
1Sy 1.39 37 14 4.74 1.87 22 15
150 A3 11 .79 6.91 18 14 .30
170y .07 46 1.84 1.10 .10 .26 3.31
180y .59 ' 1.33 42 12 .13 5.55 12
op .56 31 .03 2.12 1.79 16 A1
2°Ne .24 .02 .26 4.22 1 12 2.09
21Ne 08 18 3.05 .33 .06 2.68 25.33
22N, 14 1.78 18 27 1.01 23.74 2.18
BN, 1.06 .10 12 1.02 20.64 2.00 2.33
24 Mg 07 04 94 9.39 1.64 2.51 8.86
Mg 04 80 8.30 52 1.16 6.11 22.22
Mg 21 5.46 72 37 6.03 18.62 20.36
ZTA! 4.49 32 .76 1.38 20.64 11.07 3.55
235} .23 15 1.29 8.59 15.15 2.32 21
2951 .09 62 6.47 2.86 4.66 14 22.64
3083 45 4.74 2.17 69 21 9.31 14.43
3lp 3.32 1.33 .57 .02 15.64 _ 5.05 27.77
s2g 1.00 18 .03 187 11.37 18.41 3.19
33g 14 .02 .97 1.22 26.29 1.40 44
34g 01 46 46 8.89 4.71 23 12.08
36g .35 28 6.66 1.13 .34 4.62 18.16
| 24 5.87 27 04 9.01 7.79 11.67
87C1 3.42 .09 04 1.54 12.08 4.28 '
AT 07 .04 57 .69 8.16 '
38AL .01 34 .19 1.49
WA 29 .08 .58
K .06 A3
Sl ' 41
HK




TABLE 13a: Production Factors 12 - 25 M, Models; Z = 0.01 Z,

TlsA

T12A T13A T18A T20A T22A T25A

4Ca 4.10 7.04 7.98 10.06 16.94 16.09 13.94
42Ca 23 21 Al 1.59 9.18 2.40 7.97
43Ca, 41 41 .52 .32 .81 .30 87
H(C, 4,04 3.86 4,70 2.10 .50 52 3.38
46, .00 .03 02 .01 .01 01 .00
4:50a .00 - .00 .00 .00 .00 00 .00
Sc 4.05 4.89 6.25 3.37 94 74 4.48
46Ty .93 74 74 1.20 297 78 2.23
47Ty .39 AC 54 24 o1 17 A2
48Ty 6.35 7.74 8.40 5.40 431 4.70 6.15
49T 2.24 2.95 3.14 2.69 2.92 2.98 2.55
5.°0Ti .00 .00 .00 00 00 00 .00
S0y .02 04 A1 .33 49 .36 A7
Sy .91 1.89 2.12 2.74 3.48 3.39 2.08
Cy .15 24 51 1.30 1.13 .88 68
S2Cr 4.72 9.29 8.92 9.00 11.73 12.30 7.29
:201' 1.97 3.71 3.68 4.40 5.31 5.39 3.34
Cr 01 .02 04 .08 08 07 05
55Mn 1.86 2.61 2.62 2.37 2.11 2.07 1.87
& 18 34 61 1.14 1.03 .96 .59
56Fe 12.23 14.06 10.87 7.03 3.47 4.24 7.02
$7Fe 18.60 18.90 14.76 7.23 1.42 2.10 7.61
58 10 09 09 .03 02 03 03
3Co 7.65 7.43 5.84 1.27 07 13 2.75
58Ni 9.79 8.03 6.12 .53 .26 .30 1.28
SONi 92.20 23.02 18.75 9.71 .38 1.42 10.91
BN 28.22 28.83 23.59 9.98 29 1.40 13.76
:iNi 30.48 28.56 22.97 4,49 06 04 7.59
Ni 01 .01 .03 07 .08 .08 07
53Cy 1.83 1.95 2.43 88 05 .06 89
55Cu 46 A7 50 23 .06 .19 .36
8470 13.73 13.04 11.27 4.76 17 1.38 3.54
2:2;1 3.50 3.35 277 76 .13 .14 1.25
Zn .04 .04 08 08 04 .05 07
587n 01 .01 .02 .07 07 12 12
707n 01 .01 02 .01 02 .03 03
9Ga 02 03 .07 13 .19 34 .50
1Ga 05 08 19 .75 65 91 1.05
0Ge 04 05 15 28 1.23 1.15 2.21




TABLE 13b: Production Factors 30 - 40 M, Models; Z = 0.01 Z,

T30A  T30B T35A  T35B T35C  T40A  T40B  T40C

KE. 1.28 1.84 1.23 2.03 2.47 121 2.00 2.54
H 61 59 .61 55 .55 .62 .54 51
H .09 .09 .09 .08 .08 .09 .08 07
SHe .86 83 .88 .80 .79 . .03 81 .78
‘He 1.39 1.34 1.47 1.33 1.32 1.62 141 1.33

. SLi .00 .00 .00 .00 00 00 .60 .00
Li 1.83 1.46 1.83 1.31 1.17 1.60 1.16 1.00
*Be 00 .00 .00 .00 00 00 .00 00
lop 00 .00 00 .00 00 00 .00 00
. 11g 5.40 .. 4.83 4,54 4.39 4.17 3.64 5.29 4.86
12¢ 3.86 - 372 3.79 3.55 3.50 3.60 3.58 3.36
15¢ .03 .02 .03 02 02 .03 02 02
14N 04 04 04 04 04 05 04 04
15N 1.17 1.24 65 1.18 1.12 29 1.07 1.19
180y 15.40 16.58 12.84 17.98 17.67 8.74 18.03 19.27
70 .08 07 .06 .05 .05 .08 .05 .05
150 .01 .01 .01 .01 .01 .00 00 00
19F 2.34 2.04 4.96 554 5.24 3.48. 7.80 7.00

20Ne 8.19 7.75 14.75 17.68 17.24 10.55 22.70 21.05
Z1Ne 73 .68 1.36 1.52 1.47 1.35 2.49 . 2929
22Ne 15 14 .16 15 .14 .16 15 .14
BNy - 1.52 144 2.99 3.24 3.15 3.06 5.26 491

24Mg 18.38 19.13 11.77 19.60 19.20 4.63 15.34 17.26

z:Mg 48 A7 .74 92 .89 47 1.05 99
Mg .39 37 69 83 .81 .42 97 .90
2741 5.87 6.07 3.05 5.90 5.09 1.02 3.90 437
28gi 6.62 16.87 .93 12.54 12.58 19 1.17 16.57
29G; 91 1.67 41 1.43 1.42 a2 .56 1.49
33‘-151 3.29 3.75 .89 2.15 2.13 15 1.08 1.68

P 3.08 4.23 63 2.36 2.32 a1 5 2.92
329 3 8.88 02 8.53 8.58 .01 03 13.05
ﬁs .53 2.65 03 2.16 2.30 .01 12 2.52
S 21 .88 03 57 60 00 03 62
86g .02 .03 02 .03 03 02 .03 04

3501 1.02 2.08 07 1.12 1.10 01 .10 1.29

e .06 66 .03 " 55 57 03 04 60
Ay .06 8.87 .01 8.62 8.74 01 01 13.47
3BAY .01 .35 .00 27 28 00 .01 29
Ay .05 .05 07 .08 08 .07 .10 .10
K 02 66 01 57 .62 .01 01 75
40K .14 .37 17 .37 35 14 24 40

4K .01 72 01 59 .66 0 01 70
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40C
T40B T 2.54
T40A 2.00
T35C 1.21 16.27
T35B 247 01 33
T35A 2.03 01 01 43
T30B 1.23 10.62 00 01 4.39
T30A 1.84 10.31 .32 .01 .00 .01
1.98 - .01 _2; ,4; .02 ‘og .og
.5 0 0 2 .0 0 .6
o 01 10,35 01 48 4_01 00 03 27
40Ca 01 07 .00 .01 00 .01 01 41
42Ca, .00 1.08 01 .00 2.28 00 00 10.16
43Ca 00 .00 .00 A48 .34 .00 .00 4.17
440, 00 .00 .02 A7 A5 .00 01 .02
160, .00 1.02 .01 10 8.81 Rill .02 Ry
4BCa 02 .22 .00 4.31 2.99 .01 18 3.60
45g¢ 01 .09 .00 2.31 .0 .06 .00 1.02
457§ 00 4.19 01 01 23 00 .00 16.09
47Ty .00 2.04 .01 24 2.23 .00 .00 6.62
48Ty .01 .01 A3 2.94 46 .00 .00 .08
g ¥ .01 .20 .00 A48 11.91 00 01 3.84
50Ty a3 1.97 .00 11.02 4.97 01 00 1.39
S0y 00 45 .00 4.30 04 .00 .00 15.88
51y .00 8.98 .00 .04 2.68 .00 .00 15.83
50Cr A0 3.61 .01 1.49 57 .00 .01 10
52Cr 00 04 .00 57 15.35 01 05 6.15
53Cr .01 1.42 .00 4.84 16.16 .03 .02 5.97
54Cr .00 .54 00 2.77 .08 .01 .00 20.99
55Mn 00 5.53 01 04 5.98 00 .01 22.87
S4Fe .00 3.82 .03 41 366 o1 .05 W77
e 01 03 .01 34 22.51 .03 04 .26
57Fe .03 .42 .00 2.69 24.99 .02 .28 1.91
58%e 02 40 .01 2.68 16.18 14 .08 57
5900 .00 5.37 .04 73 .24 .04 27 5.18
58N .01 5.76 03 .25 1.62 13 .02 2.28
60N 04 .05 .20 16 59 01 .18 34
61N .03 20 06 .3 6.49 .08 .34 .46
62N 2 13 .19 1.37 2.03 16 A8 .09
64N .05 .58 .02 .29 29 .23 .09 84
63Cn .25 . 6.39 12 .29 .40 .03 79 8.20
85y 02 43 24 A1 6 35 8.95 1.77
6470 .16 A7 33 08 il 4.38 1.07
$5Zn 18 .33 04 13 6.81 42
877 .34 .05 50 6.98 1.53
88w .08 12 5.79 1.53
T07n 69 431 66
8901y 455 1.00
1Ga 1.85
VGe




TABLE 14a: Ejected Masses at 2.5 x 10% s; 12 - 25 My Models; Z = 107 2,

U12A U13A UlsA ~ UISA U20A U22A U25A

'H 6.39 6.82 7.64 8.80 922 9.95 10.7
“He 3.9 4.31 5.08 6.12 6.58 7.42 8.53

E3: | 4.58E-05 4.58E-05 4.56B-05 5.14E-05 5.17E-05  5.16E-05 5.18E-05
2He 2.26E-04 . 2.35E-04 2 55E-04 2.75E-04 2.91E-04 ~  3.11E-04 3.36E-04
"Li 3.17B-07  2.95E-07 1.07E-07 1.14E-07 3.99E-08 4.84E-08 7.69E-08
"Be 1.70E-07 1.98E-07 1.30E-07 2.03E-07 2.15E-07 3.87E-07 3.86E-07
9Be 1.25E-11 1.16E-11 3.53E-13 1.438-13 7.94E-14 1.24E-13 1.02E-13
1o 5.39E-12 8.45E-12 1.21E-11 = 1.13B-11 8.73E-12 1.97E-11 9.13E-12
ng 1.90E-07 3.80E-07 4.40E-07 4.63E-07 3.13E-07 6.26E-07 5.50E-07 -
- g 1.95E-07 3.06E-07 1.43E-07 1.58E-07 1.42E-07 9.97E-07 2.03E-07
12¢ 7.39E-02 - 1.09E-01 1.43E-01 2.19E-01 2.15E-01 2.73E-01 2.95E-01
130 4.02E-06 4 .86E-06 9.81E-06 1.27E-05 1.48E-05 2.01E-05 1.75E-05
e 2.53E-07 1.50E-07 8.58E-07 8.18E-07 4.91E-07 5.21E-07 4.58E-07
18N 2.15E-06 2.54E-06 8.91E-07 1.26E-06 2.225-06 3.48E-06 2.80E-06
i:N 8.92E-06 1.09E-05 1.25E-05 1.53E-05 1.50E-05 1.85E-05 1.79E-05
N 8.79E-06 8.76E-06- 1.94E-05 4.18E-05 8.53E-05 8.87E-05 1.27E-04
180 1.46E-01 1.81E-01 3.83E-01 7.66B-01 1.51 1.73 2.78
170 5.95E-07 6.63E-07 5.561E-07 6.20E-07 1.01E-06 7.63E-07 5.02E-07
180 2.56E-07 3.92E-07 5.46E-07 6.47E-07 6.88E-07 3.30E-07 2.22E-07
13 9.77E-06 9.94F-07 3.38E-06 4 O0E-05 3.19E-06 3.50E-086 4 61E-06
20Ne 5.59E-02 1.04E-02 3.40E-02 2.03E-01 5.89E-02 6.52E-02 8.17E-02
21Ne 1.20E-05 -9.58E-06 7.70E-06 5.89E-05 5.88E-06 - 1.38E-05 1.50E-05 .
22Ne 4.34E-06 1.23E-06 1.20E-06 1.35E-05 3.95E-06 5.01E-06 7 54E-06
22Na 9.36E-07 1.41E-07 3.59E-07 ' 9.23E-06 2.968-07 9.85E-07 9.88E-07
23Na 4 24E-04 2.83E-05 5.92E-05 1.55E-03 1.85E-05 1.17E-04 2.53E-04
24Mg §.42E-03 7.50E-03 1.77E-02 5.67E-02 1.67TE-02 3.27E-02 9.59E-02
Mg 7.47E-05 2.51E-05 9.41E-05 6.02E-04 6.59E-05 1.49E-04 2.34E-04
Mg 6.95E-05 6.75E-06 6.84E-05 7.22B-04  1.27E-05 8.04E-05 1.54E-04
28A] 1.34E-06 9.13E-06 1.45E-05 4.09E-05 2.99E-06 2.16E-05 3.28E-05
2TAY 2.42E-04 1.37E-04 5.79E-04 - 2.09E-03 9.42E-04 1.32E-03 4.29E-03
: 2251 " 6.02E-02 5.20E-02 5.21E-02 9.73E-02 2.41E-01 2.79E-01 3.59E-01
29Gj 8.52E-05 9.57E-05 2.53E-04 5.72E-04 9.92E-04 7.83E-04 1.41E-03
30g; 1.25E-05 . 1.56E-05 1.78E-04 5.91E-04 = 4.44E-04 2.99E-04 1.31E-03
31p 1.26E-04 7 .60E-05 9.92E-05 2.31E-04 7.72E-04 6.58E-04 1.15E-03
azg 4.7TTE~02 2.76E-02 2.34E-02 3.74E-02 1.41E-01 1.66E-01 1.62E-01
33q 1.29E-04 7.19E-05 7.00E-05 1.38E-04 ° 7.51E-04 6.85E-04 8.99E-04
g 1.98E-04 1.09E-04 1.02E-04 - 2.59E-04 1.43E-03 5.44E-04 6.65E-04
"35g 1.06E-07 5.91E-08 6.89E-08 1.54E-07 1.24E-06 7.55E-07 1.03E-06
36g  4.38E-09 2.30E-09 6.67E-09 1.63E-08 1.81E-07 7.39E-08 1.46E-07
35CL 1.03E-04 3.56E-05 2.26E-05 5.03E-05 5.31E-04 4.29E-04 5.63E-04
380y 6.98E-07 3.38E-07 2 43E-07 4.68E-07 4.61E-06 3.43E-06  3.86E-06
: 37C1 3.86E-07 1.75E-07 9.58E-08 1.92E-07 8.07TE-06 4.87E-08 7.15E-06
38 Ar 1.11E-02 5.63E-03 - 4.74E-03 6.93E-03 3.25E-02 3.49E-02 3.08E-02
3TAp 2.55E-05 8.21E-06 5.75E-06 6.08E-06 - 1.22F-04 1.07E-04 1.10E-04
. 3BAr 4.85E-04 1.51E-04 4.04E-05 8.52F-05 9.59E-04 5.59E-04 3.59E-04
Ay 4.07E-10 9.78E-11 1.59E-10 2.12E-10 8.97E-09 3.28E-09 1.02E-08




TABLE 14a: Ejected Masses at 2.5 x 10% s; 12 - 25 My Models; Z = 107% Z,

U20A

U124 U134 U154 U18A U22A U254
39K 1.83E-04 3.94E-05 1.59E-05 3.26E-05 3.49E-04 3.88E-04 4 24E-04
«“K 7.34E-08 2.27E-08 9.43E-09 1.80E-08 6.87E-07 5.92E-07 9.54E-07
ag 8.03E-09 2.49E-09 9.80E-10 1.62E-09 7.76E-08 5.73E-08 1.13E-07

0, 1.17E-02 5.03E-03 4.44E-03 6.02E-03 1.89E-02 2.30E-02 '1.88E-02
4 1.31E-05 2.60E-06 1.91E-06 2.06E-06 2.85E-03 3.15E-05 4.09E-05
20, 2.34E-05 §.80E-06 1.32E-06 2.57E-06 4.02E-05 2.765E-05 2.16E-05
450, 6.90E-08 2.41E-08 1.26E-08 3.13E-08 4 42E-07 2.58E-07 5.93E-07
4“4, 3.08E-09 1.19E-09. 1.07E-09 1.43E-09 2.01E-07 4.00E-08 1.94E-07
BCa 1.67E-11 4.38E-12 5.25E-12 6.69E-12 4.07E-10 4.31F-11 3.68E-10
463 4,14E-12 7.82E-13 8.28E-12 7.95E-12 348E-11 5.48F-12 3.02E-11
47Ca, 1.12E-12 4.58E-14 4.66E-12 3.70E-12 1.06E-12 9.63E-13 1.33E-12
48 Ca 1.08E-12 2.27E-14 1.21E-11 6.26E-12 1.09E-12 5.33E-13 5.10E-13
435, 5.40E-07 2.14E-07 1.38E-07 4.93E-07 3.73E-07 3.76E-07 3.83E-07
45G¢ 9.24E-08 8.94E-08 5.70E-07 1.37E-07 2.50E-07 1.82E-07 1.77E-08
44y 6.42E-05 5.80E-05 6.29E-05 6.66E-05 1.31E-05 2.82E-05 1.04E-04
455 1.45E-06 1.42E-06 1.01E-05 3.20E-06 3.12E-07 8.19E-07 1.52E-06
46} 1.02E-05 2.82E-06 4.95E-06 1.81E-06 6.75E-06 4.00E-06 3.82E-06
47Ty 1.85E-07 1.39E-07 4.18E-07 9.94E-07 3.08E-07 2.33E-07 1.28E-06
48T 1.13E-08 4.04E-09 2.09E-09 4.28E-09 7.09E-08 2.83E-08 2.29E-07
49y 2.66E-10 9.07E-11 5.82E-11 1.26E-10 2.57E-09 6.37E-10 3.83E-00
Soy 4.67E-11 2.22E-11 9.88E-11 6.21E-11 1.67E-10 8.79%-11 1.92E-10
a7y 5.78E-07 4.35E-07 1.15E-08 1.04E-06 4.50E-07 4 49E-07 3.65E-07
a8y 9.06E-07 1.11E-06 1.53E-06 1.44E-06 1.71E-06 2.66E-06 2.63E-05
19y 7.84E-07 8.18E-07 8.91E-07 1.24E-06 1.56E-06 1.73E-06 3.98E-06
sy 4.83E-09 1.90E-09 5.64E-10 3.29E-09 §.92E-09 3.21E-00 5.83E-09
Sly 1.67E-09 7.12E-10 3.16E-10 9.50E-10 5.74E-09 2.49E-09 1.13E-08
|Cor 1.46E-04 1.67E-04 1.93E-04 1.95E-04 1.90E-04 2.26E-04 3.00E-04
9Cr 4.12E-06 4.36E-06 3.67E-06 5.19E-06 7.86E-06 8.09E-06 6.02E-06
50Cr 1.80E-05 8.11E-08 2.44E-06 1.08E-05 1.40E-05 1.05E-05 8.74E-06
S 1.12E-06 1.31E-06 1.028-06 2.60E-06 4.01E-06 3.89E-06 5.60E-06
S2Cr 2.72E-07 2.95E-07 7.77E-08 2.75E-07 4.85E-07 3.39E-07 1.74E-06
S50 1.24E-09 1.29E-08 5.92E-10 2.45E-09 3.70E-09 2.40E-09 3.52E-09
54Cr 3.00E-10 2.69E-10 1.97E-10 8.04E-10 8.26E-10 6.91E-10 1.07E-09
51Mn 5.29E-06 T.28E-06  4.52E-06 1.12E-05 2.16E-05 1.97E-05 1.42E-05
52Mn 1.31E-05 2.07E-05 2.15E-05 3.26E-05 6.35E-05 7.20E-05 1.51E-04
53Mn 2.97E-05 3.90E-05 3.44E-05 5.95E-05 9.92E-05 1.03B-04 1.14E-04
54Mn 2.39E-07 2.34E-07" 9.62E-08 5.32E-07 5.41E-07 3.93E-07 3.73E-07
55Mn 5.6TE-09 5.64E-09 2.89E-09 1.28E-08 1.34E-08 1.07TE-08 1.96E-08
52Fe 7.92E-04 1.31E-03 1.04E-03 1.55E-03 3.50E-03 3.62E-03 2.82E-03
53Fe 2.48E-05 3.32E-05 1.96E-05 3.36E-05 8.07E-05 7 .54E-05 3.41E-05
S4Fe 6.99E-04 6.918-04 2.87E-04 1.17E-03 1.32E-03 1.02E-03 8.93E-04
S5Fe 1.10E-05 1.38E-05 7.79E-06 3.25E-05 2 34E-05 2.47E-05 6.94E-05
S6Fe 4.25E-06 3.72E-06 1.36E-06 4.03E-06 7.02E-06 5.24F-06 9.36E-06
57Fe 1.75E-08 1.82E-08 1.63E-08 2.94E-08 3.30E-08 3.57TE-08 1.91E-07
58F, 6.0TE-08 4.06E-09 6.68E-09 1.18E-08 1.16E-08 1.67E-08 ~  3.48E-08
59Fe 1.86E-09 5.29E-10 2.98E-09 2.67E-09 2.08E-09 3.03E-09 7.23E-09
80Fe 2.44E-09 1.24E-10 7.47E-09 6.79E-09 2.44E-09 2 5TE-0% 4.02E-09
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TABLE 14b: Ejected Masses at 2.5 x 10% s; 30 - 40 M, Models; Z = 10~* Z,

U30A U30B U35A U358 U3sC U404 U40B

U40C

KE. 1.30 2.02 1.18 1.86 2.44 1.33 1.97 2.53
i | 12.0 12.0 13.2 13.2 13.2 14.3 14.3 14.3

“He 10.1 10.1 11.7 11.8 11.9 12.1 13.8 138
H  5.78E-05 5.78E-06 5.82E-05 5.82E-05 5.82E-05 6.49E-05 6.49E-05 6.49E-05

3He 3.69E-04 3.69E-04 4.11E-04 4.11E-04 4.11E-04 4.44E-04 444E04 444E-04
TLi  B8.60E-08 3.99E-08 6.73E-08 285E-08 1.46E-08 1.33E-08 4.92E-09 2.73E-09

“Be  4.209E-07 4.84E-07 5.46E-07 6.20B-07 7.03E-07 7.13B-07 847TE-07  9.42E-07
°Be  6.43E-14 4.36FE-14 5.89E-15 3.32F-14 3.02E-14 3.26E-16 3.55E-14  3.50E-14
g  1.00E-11 1.32E-11 7.71E-12  1.14E-11 1.23E-11 4.47E-12 1.23E-11 1.26E-11

LB B5I4E-07 4.73BE-07 2.44E-07 4.99E07 4.73E-07 1.94E-07 6.43E-07  6.23E-07

ey 175E-07  1.49E-07  1.62E-08  1.60E-07 1.45E-07 1.03E-08  2.65E-07  2.48E-07

12 3.33E-01  3.33E-01  1.64E-01  3.58E-01 3.58E-01 7.96E-02 4.20E-01  4.20B-01

3C  1.76E-05 1.59E-05 6.00E-06 159805 149E-05 159E-06 1.62E-05 1.53E-05

4C  6.98E-07 7.84E-07 1.98E-06 2.24E-06 2.25E-06 3.65E-08 7.14E-07  7.04E-07

13N 1.88E-06  1.44E-06 9.25E-08 1.38E-06 1.26E-06 1.80E-08 1.46E-06 1.41E-06
My 197TE05  197E-05 197E-05 223E-05 2.23E-05 2.12E-05 2.64E-05 2.82E-05
1SN 1.37E-04 1.40E-04 1.558-07 1.65E-04 1.61E-04 8.66E-08 1.66E-04 1.88E-04
50 4.07 434  2.63E-02 5.55 562  6.76E-03 6.20 6.85
"0 442E-07  4.50E-07  8.77TE-07  4.46E-07  449E-07 3.80E-07 4.90E-07  4.92E-07
180  555E-08 7.89E-08 4.20E-08 1.04E-07 133E-07 1.88E-09 1.78E-07 2.01E-07
19F  3.43E-05 3.02E-05 2.63E-07 591E-05 5.57TE-05 3.17E-08 1.02E-04 9.76E-05

0Ne  4.62E-01 451E-01 2.48E-05 8.29E-01 8.17B-01  1.79E-05 1.26 1.24
21Ne  9.12E-05  867E-05 = 6.87E-07 1.59E-04 155E-04 8.09E08 3.26E-04  3.20E-04
22Ne  2.59E-05 2.51E-05 5.69E-06 3.65E-05 3$.58E-05 249E-06 8.23E-05 &.10E-05
22Na  5.74E-06 5.59E-06 1.99E-i10 9.86E-06 9.73E-06 2.18E-10 2.39E-05 2.37E-05
2¥Na  148E-03 1.44F03 3.50E-07 248E-03 2.44E-03 245E-07 5.14E-03  5.10E-03
Mg 2.52E-01  2.62E-01 7.27E-07 3.27E-01 3.25E-01 7.99E-07 2.80E-01 3.18E-01
Mg 8.55E-04 8.32E-04 8.74E-08 1.58E-03 1.55E-03 7.67E-08 2.02E-03  2.04E-03
Mg 6.50E-04 6.32E-04 1.33E-06 1.37TE-03 1.35E-G3 465E-08 1.80E-03 1.78E-03
65l  7.91E-05 7.93E-05 963E-09 161E-04 161E-04 7.88E-09 1.99E-04 2.01E-04
27Al  7.78E-03  8.03E-03 1.84E-07 891E-03 8.95E-03 1.40E-07 7.04E-03 7.97E-03
2867 9.56E-02 2.61E-01 2.83E-06 9.47E-02 269E-01 3.82E-06 3.51E-02 3.67E-01
%G 6.77E-04 1.24E03 165E-08 1.19E-03 144FE-03 7.46E-08 588E-04 1.82E-03
30851 149E-03  1.67E-03  2.34FE-08 1.46E-03 148E-03 2.40E-08 7.85E-04 1.13E-03
31p  486E-04 6.90E-04 T7.00E-08 4.15E-04 5.88E-04 5.00E-09 2.03E-04 5.70E-04
329  260E-03 8.86E-02 £.25E-08 3.12E-03 1.11E01 6.15E-08 7.21E-04 1.75E-01

335 4.88E-05 2.07E-04 9.99E-C0 7.36E-05 2.33E-G4 1.04E-08 2.83E05 281E-04

34¢  703E-05 3.19E-04 3. 78E-08 1.69E-04 3.17E-04 7.85E-09 1.87E-05 3.42E-04

3¢  149E-07 3.13E-07 2.46E-08 1.29E-07 2.53E-07 1.82E-10 2.26E-08  2.62E-07

365  7.38E-08 8.45E-08 5.46E-07 5.73E-07 5.76E-07 1.16E-09 6.75E-09  1.76E-08

3501 4.23E-05 101E-04 1.15E-08 2.71E-05 8.61E-0F 157E-08 9.37E-06 1.02E-04
36C]  9.86E-08 8.12E-07 5.01E-11 8.94E-08 846E-07 7.02E-11  151E-08 1.13E-06
3701  6.08E-08 3.27TE-07 7.41E-08 1.54E-07 3.82E-07 9.09E-10 1.59E-08 3.23E-07
85Ar  8.35E-05 1.74E-02 1.98E-08 9.76E-05 227E-02 2.56E-08 2.35E-05  3.59E-02
3TAr  5.82E-07 1.20E-05 3.75E-12 843E-07 1.45E-05 2.33E-11 2.13E-07 1.56E-05
35Ar  0.10E-07 1.08E-04 645E-08 6.87FE-06 1.19E-04 469E-10 155E-07 1.33E-04
“CAr  1.40E-09 1.57E-09 445E-08 4.58E-08 459E-08 7.64E-12 1.26E-10 2.95E-10




TABLE 14b: Ejected Masses at 2.5 x 10% s; 30 - 40 M, Models; Z = 10~* Z,

U30A U30B | U35A U35B U3sC . TU40A - U468 U40C
KE. 1.30 2.02 1.18 1.86 244 1.33 1.97 2.53

K 8.32B-07 5.09E-05 6.01E-11  7.39E-07 6.63E-05 6.88E-11  2.99E-0Y 8.17E-05
40K 250E-09 2.97E-08 1.74E-13  1.47E-09 287E-08 3.18E-13 4.49E-10  3.00E-08
4K 296E-10  3.36E-09 578E-09 5.95E-09 9.07E-09 1.09E-11  7.25E-11  3.19E-09
¥Ca  3.37E-07 1.60E-02 1.59E-08 9.28E-07 2.18E-02 1.84F-08 1.39E-07 3.42E-02
4¢a  3.21E-09 4.68E-06 1.20E-12 1.02E-08 5.55E-06 1.31E-11 7.08E-10  5.90E-06
“Ca 4.71E0% 2.97E-06 0.63E-00 3.50E-08 3.87E-06 1.74E-11 1.25E-09 4.27E-08
4BCa  145E-10  4.59E-08 2.50E-09 2.80E-00 4.66E-07 6.92E-12 7.37E-11  6.05E-07
“Ca  6.40E-10 3.69E-09 1.58E-08 1.59E-08 2.22E-08 4.00E-10 5.60E-10  7.60E-09
. %Ca  148E-10 1.47E-10 9.64E-09 9.86E-09 9.83E-09 4.97E-12 187E-11  2.06E-11
46Ca  3.19E-10  3.18E-10 2.52E-08 2.59E-08 2.58E-08 2.66E-12 1.06E-11 1.12E-11
4Ca  1.19E-10 1.24E-10 9.20E-09  9.99E-0%  1.02E-08 6.17E-14 1.39E-12 1.56E-12
48Ca  3.20E-10  3.33E-10 6.99E-08 7.24E-08 T7.26E-08 6.76E-14 5.26E-13  5.88E-13
43Gc  1.51F-11 1.06E-07 8.26E-15 9.72E-11  8.02E-07 1.07E-17 6.72E-12  8.44E-07
458:  5.69E-11  9.28BE-07 826E-11  1.66E-10  6.05E-07 1.91E-11  6.59E-11  2.46E-07
47  240E-10 6.1TE-05 9.46E-17 - 3.77E-10  2.04E-04 G.09E-19 7.88E-11  2.35E-04
45T 1.54E-11  9.18E-07 1.04E-16 2.23E-11 2.32E-06 7.06E-18 5.86E-12  8.97E-07
46  1.44E-10 9.72E-07 6.34E-12 1.04E-09 2.22F-08 6.57TE-12 = 8.53E-11  1.95E-06
47 $.73E-11 2.49E-07  1.02E-09  1.12E-09 2.04E-06 6.47E-12  3.16E-11  2.42E-06
48T  7.73E-10 8.72E-08 249E-09 256E-09 1.49E-07 9.16E-10 9.51E-10  7.77E-08
49T  1.12E-10 4.73E-10 5.84E-09 5.92E-09 6.88E-0% 1.15F-16  1.69E-10  1.09E-09
SOT{  260E-10 2.66E-10  2.63E-08 2.69E-08 2.67E-08 3.09E-11 294E-10 3.14E-10
47y 5.81FE-13 2.34E-07 4.52E-16 222812 1.04E-06 3.94E-18 6.45E-13  8.39E-07
8y 179E-12 1.57E-05 3.09E-15 5.51E-12  2.93E-05 7.29E-17 1.24E-12  2.91E-05
4%y 1.65E-11 2.60E-06 8.23E-14 4.89E-11  6.26E-06 7.02E-16 1.30E-11  1.13E-05
S0V 4.69E-12 1.43E-09 2.64E-13 8.61E-12° 1.71E-09 4.28E-15 = 7.84E-12  3.69E-09
51y 6.77E-11  2.27E-09 3.03E-03 3.93E-0$¢ 1.04E-08 3.61E-11 7.69E-11  9.73E-09
BCr  3.19E-13  2.40B-04 4.14E-20 483E-13 6.18E-04 1.69E-22 5.71E-13 7.88E-04
4¥Cr  2.12E-13  5.65E-06 1.70E-18 5.53E-13 1.01E-05 1.79E-18 3.91E-13  1.30E-05
S0Cr 298E-11  6.72E-06 1.20E-11  2.34E-10 9.29E-06 1.44E-11 2.31E-11  2.04E-05
S1Cy  1.11E-11  4.03E-06 2.92E-13  7.01E-11 8.19E-06 3.47E-14 5.29E-12  1.87E-05
SICr  5.43E-09 9.78E-07 1.56E-08 1.62E-08 1.46E-06 6.57E-09 7.16E-09  1.48E-06
$3Cr  3.00E-10 141E-09 1.89E-09 1.94E-09 3.17E-09 3.38E-10 4.50E-10  3.20E-09
4Cr  497E-10 7.54E-10 1.34E-08 142E-08 147E-08 1.20E-10 1.07E-09  1.90E-09
SIMn  8.87E-14 1.18E-05 17.34E-16 3.36E-13 191E-03 5.86E-17 1.63E-13  2.80E-05
S2Mn  1.48E-12 1.26E-04 . 183E-14 3.35E-12 246E-04 9.12E-16 1.93E-12 4.63E-04
53Mn  4.03E-11 1.11E-04 3.97E-14 5.71E-11 2.00E-04 1.72E-15 2.06E-11  3.72E-04
4Mn  2.228-11  2.52E-07 1.60E-i3 1.93E-11 3.14E-07 2.02E-15 1.24E-11  8.12E-07
55Mn  1.31E-09 9.16E-09 391E-08 489E-09 2.78E-08 148E-09 1.75E-09 241E-08
S2Fe  1.35E-14 3.01E-03 . 3.48E-20 2.80E-14 5.80E-03 1.83E-21 4.41E-14  8.46E-03
3Fe  2.31E-14 345E-05 3.56E-18 5.63E-14 4.48E-05 3.78E-18 4.33E-14  3$.17E-03
’ 54Fe  1.38E-09 8.10E-04 150E-03 1.75E-09 1.14E-03 1.69E-09 1.75E-09  2.85E-03
55Fe  8.94E-11 3.88E-05 1.00E-12 143E-10 1.21E-04 1.35E-11 6.93B-11  1.38F-04
“6Fe  5.54E-07 6.42E-06 6.07TE-07 6.34E-07 1.08E-05 6.80E-07 7.26E-07 8.05E-06
S7Fe  2.86E-08 1.22E-07 2.36E-08  3.54E-08 2.70E-07 2.99E-08 4.79E-08  2.35E-07
58Fe  3.54E-08 3.47E-08 6.17E-09 5.01E-08 5.65E-08 1.05E-08 7.36E-08  9.69E-08
55Fe  9.15E-10  8.86E-16 5.76E-09 6.54E-00 6.52E-09  2.96E-09 1.14E-08  1.17E-08
SCFe  7.60E-0% 7.44E-09 1.73E-08 1.80E-08 1.80E08 1.23E-09 5.80E-09 6.17E-09




TABLE 14b: Ejected Masses at 2.5 x 10* s; 30 - 40 M, Models; Z = 107 Z,

U408

TVaC

U30A U30B U35A U35B U3s5C U40B
KE, 1.30 2.02 1.18 1.86 2.44 1.33 1.97 2.53
5Co  5.39E-13 4.24F-04 7.60E-15 7.44F-13 1.01F-03 1.03E-14 6.98E-13 1.65E-03
%Co  1.49E-11 2.92E-03 2.87E-13 167E-11 5.49E-03  3.88%E-13 1.40E-11  4.82E-03
87Co  2.27TE-09  2.72E-04 6.30E-14 148E-09 6.76E-04 9.91E-14 958E-10 6.37E-04
8Co  7.41E-10 1.20E-07 4.86E-14 498E-10 3.11E-06 8.39E-14 3.26E-10  8.98E-06
5%Co  1.73E-08 1.81E-08 1.55E-09 198E-08 2.93E-08 2.47E-09 225E-08 3.81E-08
Co  6.47E-10 6.71E-10 8.57E-11 121E09 1.41E09 3.88E-10 2.93E-09 3.21E-09
61Cc  3.18E-10 4.61E-10 5.48E-10 1.09E-09 120E-098 222E-11 874E-10 9.71E-10
S6Ni  1.22E-13  2.09E-01  3.60E-19 1.18E-13 5.82E-01 6.73E-19 1.22E-13 6.89E-01
5'Ni  1.42E-12 3.73E-03 1.21E-14  2.01E-12  1.44E-02 141F-14 1.13E-12 1.65E-02
S8Ni  4.26E-08 7.45E-04 . 4.67E-08 4.92E-08 5.97E-03 5.25E-08 5.38E-08 1.21E-02
S9Ni  1.65E-03 5.48E-05 1.96E-11  2.16E-09 6.54E-04 1.23E-10 148E-09¢ 7.94E-04
SONji  3.39E-08 3.58E-03 166E-08 450E-08 9.20E-03 1.93E-08 4.39E-08 1.26E-02
SINi  797E-09 1.07E-04 2.00E-09 1.11E-08 1.99E-04 1.69E-09 1.31E-08  2.04E-04
S2Ni  2.08E-08 7.76E-07 8.22E-09 2.74E-08 303E-04 82iE-09 3.12E-08 5.55E-04
63Ni  2.83E-09 2.73E-09 233E-09 542E-09 5.31E-09 9.19E-10 7.09E-09  7.01E-09
$4Ni  1.55E-08 1.51E-08  5.87E-09 2.42E-08 2.38E-08 7.63E-10 2.94E-08 2.91E-08
S0Cuy  748E-13 8.50E-04 1.84E-16 9.77E-13 5.16E-08 287E-16. 6.57E-13  2.98E-03
S51Cu  141E-11 1.02E-04 267E-15 1.80E-11 5.06E-04 2.16E-15 1.69E-11  5.40E-04
®2Cn  1.12E-11  2.90E-08 6.04E-17 1.68E-11 1.91E-05 4.53E-17 1.54E-11  3.07E-05
%3Cuy  3.20E-09 1.82E-06 8.12E-11 3.97E-09 1.90E-05 9.16E-11 4.99E09  3.16E-05
S4Cu 3.38E-10 3.43E-10  1.55E-13  4.63E-10 4.81E-10 1.69E-13  5.20E-10  6.06E-10
S5Cn  5.72E-09 T7.16E-09 1.57E-09 7.84E-09 8§.33E-09 1.15E-10 9.14E-09  9.74E-09
Cn  3.93E-12  3.25E-12 7.08E-13  4.13E-12 405E-12 8.20E-15 4.64E-12 5.22E-12
807n  5.86E-19 8.80E-06 1.22F-28 345E-19 1.10E-05 4.30E-28 1.27E-19  6.27E-08
6l7n  1.36E-18 2.18E-08 3.06E-30 9.94E-19 1.37E-08 1.09E-30 1.66E-19 5.72E-12
627n  2.30E-12 1.72E-06 5.99E-18 4.10E-12 1.16E-03 8.23E-18 6.53E-12  1.73E-03
837n  263E-12 3.24E-07 1.05E-16 5.04E-12 1.06E-05 1.16E-16 6.66E-12  9.18E-08
S4Zn  3.28E-08 2.74E-04 8.80E-10 5.04E-09 2.14E-04 9.89E-10 5.32E-09  1.90E-04
85Zn  6.23E-10 2.84E-06 5.37E-13  9.95E-10 2.34E-06 1.76E-12 1.31E-09  2.75E-06
57n  7.41E-09 1.08E-08 197E-09 1.18E-08 3.47E-06 2.75E-1¢  1.32BE-08  5.57E-06
67Zn  1.20E-09  1.38E-09  3.60E-10 2.30E0% 3.29E-09 2.15E-11  3.28E-09  6.41E-09
®87n  1.82E-08 1.76E-08  3.58E-08 447E-08 - 4.40E-08 8.90E-11  1.52E-08 1.51E-08
597n  2.75E-09 3.96E-09 4.39E-09 T7.99E-09  9.36E-09  1.05E-12 1.21E-10 1.25E-10
§4Ga  1.36E-15 1.26E-06 0.27E-23 1.14E-15  7.02E-07 7.59E-23 6.46E-18  3.92E-09
55Ga  4.37TE-14 3.89E-07 6.33E-18 6.37E-14 7.56E-07 6.90E-19 5.56E-14  1.96E-07
6Ga  1.03E-12 340E-06 951E-16 1.73E-12 1.922E-05 9.97E-17 2.20E-12 2.14E-0§
57Ga  998E-11 493E-03 1.66E-13 1.19E-10 285E-08 5.04E-16 1.35E-10  7.14E-08
58Gia  1.78E-11 1.76E-11 1.35E-13 3.038E-11 $.18E-11  3.00E-16 3.47E-11 4.17E-11
5%Ga  B5.06E-09 5.64E-09 8.64E-09 1.21E-08 128E-08 9.52E-12 2.44E-09 2.54E-09
Ga  4.52E-10 5.11E-10  6.75E-10 8.83E-10 9.46E-10 2.67F-13 6.90E-11  6.95E-11
%4GGe 3.70E-22 1.36E-09 1.95E-36 1.2%E-22 1.62E-10 2.49E-36 4.50E-23 4.18E-15
Ge T7.34E-26 4.98E-16 1.78E44  1.09E-26 T7.01E-18  3.54E-46 144E-27 1.23E-25
$6Ge  6.22E-15 2.37E-06 3.97E-20 1.95E-14 2.05E-05 3.17E-22  2.39E-14 2.15E-05
$7Ge  1.23E-14 5.80E-10  2.20E-20 2.20E-14 5.36E-090 7.67E-23 2.82FE-14  2.07E-09
%8Ge  2.18E-11  3.52FE-10 4.03E-14 5.08E-11 3.97E-09 4.74E-17 5.92E-11  2.60E-08
89Ge  7.07E-12  7.95E-12  2.35E-13 155E-11  1.66E-11  4.54E-16 1.91E-11  4.45E-11
®Ge  E.79E-09 5.94E-08 9.76E-09 1.27E-08 1.26E-08 1.34E-11  3.57E-09  5.16E-09
"Ge 4.36E-08 4.23E-08 1.24E-07 1.30E-07 1.28E-07 4.10E-11 1.16E-08 1.15E-08
Mass 27.3 98.1 25.1 32.9 33.2 26.5 36.1 38.9




TABLE 15a: Production Factors 12 - 25 M, Models; Z = 16~* Z,

U194 UlsA UlsA  UlsA U20A U224 U2BA

H .84 83 80 76 72 70 65
R .09 08 07 .06 06 .05 05
3He 72 69 65 57 .55 53 49
‘?ie 1.32 1.35 1.37 1.35 1.32 1.34 1.33
Li .00 .00 .00 .00 .00 00 .00

. Li 4.84 4.53 1.89 2.06 1.50 2.31 2.13
IBe 01 01 .00 .00 00 00 00
108 .00 00 .00 00 .00 .00 00
11y 7.55 12.47 9.17 7.96 6.00 9.71 6.84
. - B 2.26 3.10 3.50 4.39 3.90 4.47 418
= .02 02 02 - .02 .03 03 .02
14y .00 00 00 00 .00 .00 00
15y .19 .18 33 58 1.09 1.01 1.26
160 1.41 1.82 2.97 . 484 8.71 8.96 12.47
170y .01 n 01 .01 01 01 .01
120y .00 00 .00 .00 .00 00 .00
19p 2.24 .21 62 5.98 43 43 .49
20Ne 390 - .65 1.56 7.58 2.01 2.00 2.17
21Ne 27 .05 4 &7 .08 17 .16
22Ne .00 .00 .00 01 .00 00 00
ZNa 1.18 07 13 2.82 .03 17 33
24Mg 1.52 1.25 2.56 6.67 1.79 3.16 8.01
zzMg .10 .03 .10 54 .05 11 .15
M .08 02 08 60 .01 07 - 10
27Ag1 .39 .20 74 2.19 .89 1.13 3.17
28gi 8.55 6.85 5.94 9.04 20.33 21.25 23.63
298} 23 .24 55 1.01 1.60 1.14 1.77
308 .05 .06 58 1.34 1.04 63 2.40
ap 1.43 .80 91 1.72 5.92 4.02 6.05
32g 11.18 5.99 4 .40 5.74 19.68 20.79 17.58
::S 3.71 1.92 1.62 2.50 12.86 10.58 12.00
S 98 .50 41 84 4.21 1.45 1.53
36g .02 .01 .01 02 16 .07 10
3] 3.76 1.21 . 66 1.21 11.60 8.43 9.57
3701 2.81 .84 51 . 45 8.38 6.53 5.90
36 Ay 13.36 6.26 4.55 5.43 23.16 22.45 17.13
BAr 2.93 85 20 34 3.44 1.81 1.01
“0Ar 03 .01 .00 .01 .18 12 .19
IK 4.90 98 34 57 5.44 5.56 5.25
WK 1.23 .35 .13 .20 . 6.83 4.68 7.40

4K 4.63 -85 54 47 5.97 5.96 6.69




TABLE 15a: Production Factors 12 - 25 M, Models; Z = 107% Z

U12A U13A U15A U18A U204 U224 U25A
0y 18.13 7.22 5.51 6.10 17.37 19.12 13.47
420, 5.17 1.19 .23 .37 5.29 3.26 2.1
430, .63 23 .12 .35 .50 .35 AT
4, 418 3.50 3.28 2.83 52 .99 3.14
460y, 00 .00 .00 .00 .00 00 .0¢
1803, .00 .00 .00 .00 00 .00 .00
4BGe 3.69 3.28 20.33 5.20 .80 1.28 3.64
467y 4.94 1.09 1.85 49 1.67 89 74
47 34 24 .56 39 .20 .16 34
48y 6.35 . 6.71 6.74 5.53 4.93 5.30 6.53
494 2.78 2.72 2.07 2.38 3.17 2.98 2.63
50y .00 00 00 .00 .00 00 .00
S0y A8 18 05 21 41 A7 .27
sly 1.56 1.96 1.09 2.92 3.75 3.12 2.28
50Cr 2.24 .94 .24 .88 1.04 .70 .51
S2Cr 5.03 7.70 5.33 .46 13.23 12.37 8.60
| 53Cr 2.95 3.62 2.34 3.29 5.78 5.16 3.70
S4Cr .05 .05 02 .07 Q07 04 .04
55Mn 1.47 1.80 00 2.53 2.27 1.85 1.91
S4Fe 91 .83 30 .99 1.02 a1 .54
S8Fe 433 6.58 4.05 8.38 427 5.26 7.61
57Fe 7.03 8.51 3.92 10.23 1.92 3.04 7.60
58P .00 .00 00 02 00 00 .01 -
%9Co 1.43 1.07 .74 4.95 .09 25 2.59
| 58N} .50 .51 1.21 2.18 .30 44 1.37
| 60N 10.50 11.89 7.38 13.60 95 3.26 11.02
| 61Nj 10.89 11.85 8.18 15.80 85 3.55 13.38
823 6.58 4,70 .28 11.39 02 .01 6.53
Bap] 00 00 .00 .00 00 00 .00
83Cy 2.18 2.70 88 1.21 03 04 73
‘ 55Cu 27 32 .56 20 03 20 .36
| 547n 7.47 11.37 16.37 3.31 78 3.59 5.98
} 6675 1.06 1.01 67 1.38 02 13 98
67Zn 01 01 01 01 00 00 01
6870 00 00 .00 00 00 00 00
707n 00 00 .00 00 00 00 00
55Ga 00 00 00 00 00 06 00
1@a 00 00 00 00 00 00 00




TABLE 15b: Production Factors 30 - 40 M, Models; Z = 10~% Z

U30A U30B U3bA | U35B U35C U404 U408 U40C

KE. 1.30 2.02 1.18 1.86 2.44 1.33 1.97 2.53
H .62 .60 74 58 .56 7 .56 53
2H .04 04 .05 04 .04 .05 04 04

3He 46 45 56 A4 42 Y 4 42 40
“‘He 1.34 1.31 1.70 1.34 1.80 - 1.66 1.37 1.30
. “Li 2.02 2.00 2.62 2.18 2.31 12.93 2.52 2.65
ng . 5.34 4.63 2.20 434 3.93 1.63 5.31 4.82
125 4.03 3.01 2.15 3.68 3.55 .99 3.84 3.63
130 02 02 01 01 01 .00 01 .01
v BN 1.15 1.15 .00 1.18 1.12 - .00 1.06 1.13
160 15.54 16.13 At 18.01 17.63 .03 17.89 18.70
1sp 3.11 2.66 .03 4.53 4.14 .00 6.98 6.31

20Ne 10.47 9.92 .00 15.91 15.18 .00 21.53 20.12

z;Ne .81 75 .01 1.20 S 1.13 .00 2.19 2.03
Ne .01 01 .00 01 .01 .00 02 02

Z8Na 1.63 1.54 .00 2.31 2.20 .00 4.96 4.00

Mg 17.91 18.09 .00 19.77 18.99 .00 15.04 16.15

§:Mg 46 44 .00 ¢ .69 .00 .83 79
Mg .34 .33 .00 .61 .59 00 71 87

2741 491 4.93 .00 4.77 464 00 3.36 3.60
28g; 5.37 14.25 .00 451 12.41 .00 1.49 14.71
2983 72 1.29 00 1.08 1.27 00 48 1.24
330131 2.33 2.53 00 1.93 1.90 00 92 1.26
P 2.19 3.02 00 1.59 2.17 00 69 1.83
329 24 797 00 25 845 00 05 11.59
:’S 56 2.29 00 .71 2.17 00 24 2.28
14 61 00 .28 51 00 03 48

56g 03 04 23 19 19 00 00 01
301 62 1.42 00 .33 1.03 00 10 1.05
3701 03 55 00 04 52 00 01 49
364y 04 8.01 00 04 8.82 00 01 12.14
3BAT 00 25 00 01 23 00 00 23
40Ar 00 01 07 06 06 00 00 00
39K 01 52 00 01 58 00 00 62
0K 02 19 00 .01 i6 00 00 14
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40C
T40A 1.97
U35C 1.33 14.94
TU3sB 2.44 00 .27
U35A 1.86 00 .00 42
US0B 1.18 10.98 .00 .00 4,33
US0A 2.09 .00 28 00 .00 .00
1.30 . .Og .Ug .4£1i .00 .00 .00
5 0 .0 4.3 .00 .00 a7
g 00 9_25 .00 00 28 00 .00 23
400, 00 086 .00 .29 02 .00 .00 41
420, .00 1.54 .36 .02 2.27 .00 .00 9.96
48Ca .00 .00 02 01 .30 00 .00 3.89
401, .00 .00 .01 .00 .45 .00 .00 10
5Ca .00 1.69 .00 00 9.07 .00 .00 3.95
480, .00 15 .00 .00 3.00 .00 200 .72
458¢ .00 .08 .00 .00 .06 .00 00 15.72
46T§ .00 4.25 00 .00 2.18 .00 .00 6.18
47T .00 1.80 00 .00 .38 .00 .00 .05
74 .00 .05 00 .00 12.95 .00 .00 3.51
49y .00 1.50 00 .00 4.30 .00 00 1.05
50y .00 .32 08 00 .02 00 00 15.54
sy .00 7.53 00 .00 2.57 00 00 15.72
50Cr .00 3.01 .00 .00 A8 200 .00 206
820y .00 .02 .00 .00 15.12 00 .00 8.19
53Cr .00 1.24 .00 .00 15.88 .00 00 6.42
B4y .00 40 .00 00 .03 .00 .00 20.78
S55Mn .00 §.47 .00 .00 5.87 .00 .00 29.65
Sipe 00 4.99 .00 00 3.64 .00 .00 21.86
56 e 00 .00 00 00 22.09 .00 .00 1.86
57he .00 58 .00 00 24.72 .00 .00 .29
S8R .00 54 .00 00 16.03 .00 .00 5.01
5°Co .00 8.08 .00 00 1.55 .00 .00 2.16
58N} .00 8.66 .00 .00 .35 .00 .00 02
80N .00 .03 .60 00 6.52 .00 .00 .00
1N .00 13 .00 00 1.85 .00 .00 01
62N .00 44 .00 .00 01 .00 .01 .00
63Cu .00 9.89 .00 .00 .02 .00 .00
55Cn .00 41 .00 .02 .15 .00
S47n G0 Q0 nm A5 .01
657n 00 .01 19 .01
57%n ki)l .06 .0
5934 .06 .00
13 00
n3Ge




TABLE 16a: Ejected Masses at 2.5 x 10% s; 12 - 25 M, Models; Z = 0

Z12A Z13A 7Z15A Z18A Z20A Z22A 7254 7Z25B

KE., 1.28 1.29 1.27 1.23 1.15 1.26 1.22 1.33
g 6.39 6.83 7.69 8.85 9.56 10.2 114 11.4

4He 4.08 4.49 4.90 5.70 6.32. 7.10 7.33 7.82
g 1.14E-05 1.00E-05 9.94E-08 8.57E-06 7.29E-06 7.20E-06 T7.29E-06  7.29E-06

SHe 7.39E-05 7.80E-05 8.12E-03 8.78E-05 9.37E-05 9.63E-05 1.02E-04  1.02E-04
Li  1.00E-07 8.14E-08 1.10E-08 188E-09 1.05E-09 2.43E-08 5.64E-09 1.57E-09

“Be 1.59E-07 2.80E-07 1.14E-068 195E-06 2.88E-06 1.24E-068 2.27E-06 2.97E-08

Be 5.35E-13 9.92E-13 8.33E-14 1.13E-15 5.18E-16 4.62E-14 161E-16 7.87E-14

108 142E-12 3.33E-12  6.82E-12 2.69E-11 2.68E-11 1.23E-11 6.92E-12  2.32E-11

11 184E-07 3.87E-07 5.02E-07 9.16E-08 8.80E-08  4.99E-07 157E-07  1.09E-06

LC  3.05B-08 2.80E-08 4.45E-08 1.28E-08 1.14E-08 1.21E-07 9.96E-09  3.38E-07

12C . 4.30B-02 6.84E-02 1.45E-01 110E-01 898E-02 277E-01 8.31E-02 4.23E-01

18C  8.36E-0F 6.25E-06 9.80E-06 4.79E-06 4.58E-06 2.44E-05 2.23E05  3.97E-05

40 1.80E-05  2.80E-07 4.11E-07 4.38E-07 4.04E-07 3.90E-07 7.53E-07 1.55E-08

13y 1.33B-07 1.07E-07  2.25E-07 151E-07 1.19E-07 8.10E-07 4.67E-08  1.39E-08

14N 218E-06 2.37E-06 3.63E-06 193E-06 1.68E-06 1.10E-05 2.17E-04  2.08E-04

15N 3.23E-06 T.83E-06 2.10E-05 2.05E-07 8.09E-08 7.29E-05 2.23E-05 1.21E-04

160  6.67E-02 1.37E-01 4.00E-01 3.00E-02 9.21E-03 1.85  9.67E-03 2.33
170 1.02E-06 4.75E-08 1.62E-07 1.08E-09 6.71E-10 249E-07 5.24E-07 7.32E-07
180  5.07E-08 4.80E-08 . 8.99E-08 7.39E-08 6.15E-08 1.97E-07 8.54E-08 1.53E-07
1BF  2.21E-07 4.17E-06 1.51E-05 1.88E-08 4.75E-09 8.36E-05 3.03E-07 5.68E-05

20Ne  2.55E-03  3.04E-02 9.28E-02 T7.71E-04 2.11E04 5.57E-01 1.3CE-07 5.10E-01
2lNe  1.0TE-05 6.88E-06 2.24E-05 1.29E-06 8.66E-07 - L.71E-04 5.13E-09 1.57E-04
22Ne  4.97E-05 1.44E-06 3.91E-06 1.37E-07 191E-07 4.10E-05 4.44E-07 4.08E-05
2Na  5.25E-08  3.03E-07 9.49E-07 1.09E-09 9.49E-10 8.19E-06 9.35E-13  1.22E-05
BNa  9.83E-06 1.90E-04 5.68E-04 957E-10 1.01E-08 3.90E-03 1.04E-08 2.85E-03
2$Mg  3.84E-03 1.49E-02 3.34E-02 476E-06 2.00E-06 9.31E-02 7.08E-09  9.25E-02
%Mg 1.56E-05 9.09E-05 3.09E-04 3.68E-08 3.62E-08 1.00E-03 3.81E-09 6.62E-04
Mg  2.09E-05 8.93E-05 3.73E-04 6.22B-09 3.02E-09 1.01E-03 452E-08 6.06E-04
2641 282E-06 1.11E-05 2.58E-05 3.79E-11  5.70E-11  3.42E-05 3.38E-13  6.89E-05
27Al  7.19E-05 5.55E-04 1.31E-03 147E-10 1.09E-10 2.43E-03 8.73E-10  1.88E-03
288]  2.49E-02 3.37E-02 6.81E-02 250E-09 1.58E-09 185E-01 154E-09 2.31E-01
%G 7.92E-056 1.95E-04 4.03E-04 6.70E-11 8.00E-11 3.93E-04 3.69E-10 6.60E-04
805i  9.27E-05 2.45E-04 4.33E-04 2.28E-10 3.10E-10 2.20E-04 8.24E-10 3.11E-04
3ip  416E-05 7.91E-05 1.62E-04 8.34E-11 1.10E-10 3.51E-04 - 143E-09 3.23E-04

3¢ 8.52E-03  1.34E-02 2.58E-02 8.48E-12 1.08E-11  1.09E-01 1.26E-10  1.06E-01

338  2.54E-05. 4.03F-05 9.02E-05 2.66E-13 3.48E-13 287E-04 1.62FE-11 2.23E-04

34 1.15B-04 1.06E-04 2.26E-04 494E-11 566E-11 454E-04 3.84E-10  5.19E-04

355 1.29E-07 4.65E-08 1.05E-07 1.04E-11  1.52E-11  2.65E-07 2.25E-10  2.49E-07

g 896E-07 545E-09 1.10E-08 595E-11 2.10E-11 1.08E-08 1.54E-09 1.27E-08

3Cl  9.82E-06 1.17E-05 3.47E-05 4.57E-13 640E-13 . 2.01E-04 2.06E-11  1.05BE-04
36Cl  7.92E-08 1.25BE-07 2.93E-07 161E-14 214E-14 171E-06 8.42F-13  9.00E-07
37Cl1 1.79E-07 3.09B-08 1.34E-07 5.68E-10 7.21E-10 9.31E-07 1.83E-10  3.81E-07
3647 1.56E-03  2.91E-03 4.81E-03 1.76E-09 244E-09 240E-02 3.27E-09  2.00E-D2
37Ar  1.92E-06 8.27E-07 4.35E-06 3.35E-12 4.44E-12 490E-05 5.27E-13  1.50E-05
3BAr  3.72E-05 7.92E-06 7.13E-05 2.17E-10 1.69E-10 9.89E-04 1.50E-10  2.6TE-04
0Ar  5.21E-08  4.80E-11  1.03E-10 4.23E-12 5.62B-12 1.03E-09 1.08E-10  4.91FE-10




TABLE 16a: Ejected Masses at 2.5 x 10* s; 12 - 25 My Models; Z = 0

Z20A

Z12A Z13A Z15A Z18A 7224 Z25A 7Z25B

KE,, 1.28 1.29 1.27 1.23 1.15 1.26 1.22 1.83
39K 1.20E-05  1.18E-05 2.44E-05 6.34E-12 8.27E-12 3.37E-04 4.45E-14 7.71E-05

40K 3.63E-09 1.06E-0¢ 1.13E-08 7.00E-13 0.24E-13 167E-07 5.01E-15 4.01E-08

4K $6.23E-08 1.28E-10 1.01E-09 4.25E-12 9.84E-13 1.86E-08 1.40E-11 4.06E-09

0Ca  1.42E-03  3.01E-03 4.19E-03 1.53E-16 1.67E-16 2.37E-02 - 1.15E-16  1.75E-02
*1Ca  1.04E-06 1.14E-06 1.63E-06 1.05E-17 9.33E-18 2.38E-05 4.27E-16 4.75E-06
“Ca  2.09E06 121E-06 2.52E-06 3.56E-13 3.54E-13 4.44E-05 255E-11  6.77E-06
4¥Ca  5.04E-08 1.79E-07 2.13E07 1.03E-13 8.72E-14 3.70B-07 6.78E-12  2.03E-07
4Ca  1.35E-98 258E-09 4.78E-0% 3.62FE-13 2.24E-13 1.17E-08 3.97E-11  4.74E-09
¥Ca  5.87TE-09 1.99E-12 2.42E-12 8.03E-14 5.24E-14 3.31E-11 234E-11 4.11E-11
4€Ca  1.47E-08 6.33E-14 2.06E-13 357E-14 4.32E-14 1.03E-11 6.72E-11 9.54E-11
47Ca  7.08E-09 5.04E-15 5.21E-13 7.75BE-15 1.37E-14 3.04E-13 1.20E-11  2.34E-11
8Ca  6.98E-08 3.03E-14 5.90E-15 8.12E-15 6.18E-15 5.84E-13  2.20E-10  3.12E-10
43g¢  2.38E-07 6.66E-07 3.64E-07 4.70E-19 8.23E-20 1.47E-08 1.16E-17  3.28E-07

4g:.  1.43E-07 4.13E-07 1.24E-06 6.00E-15 5.81E-15  1.06E-06 4.14E-13 149E-08

“T]  5.96E-05 6.20E-05 T7.47E-05 7.58E-20 1.91E-20 1.05E-04  6.56E-19  6.94E-05

Ty  6.85E-07 1.18E-06 1.79E-06 5.42E-19 1.26E-19 5.01E-08 7.96E-19  1.84E-06

4679  3.07E-06  3.06E-06 2.64E-08 3.90E-14 171E-14 207E-05 1.90E-14  3.04E-06

4L 4.80E-07 ° 1.04E-06 1.26E-06 2.32E-14 5.62E-15 1.28FE-06 6.02E-12  8.37E-07

BTy 448E-09 9.12E-09 3.38E-08 4.58E-14 8.95E-153 3.57E-08 9.99E-12  8.33E-08

T  1.18E-08 2.90E-10 6.37E-10 7.75E-14 8.32E-15 6.91E-10 2.12E-11  7.37E-10

sory 1.41E-08  3.63E-12 1.06E-11  1.34E-13  1.15E-14 1.03E-10 1.06E-10  3.10E-10

47V 2.45E-07 249E-07 8.25E-08 3.57E-20 1.95B-21  9.88E-07 2.71E-18  4.27E-07

8y  359E-08 6.82E-06 1.31E-05 252E-19 1.31E-20  7.50E-06 2.14E-17 1.62E-05

4y 219E-06 4.22E-06 4.72E-06 2.34E-18 8.86E-20 4.33E-06 4.06E-16  5.52E-06

0y B.00E-10  T46E-10 1.74E-09 6.23E-18  1.19E-19 1.43E-08 1.10E-15  5.63E-09

5y 7.07E-09  3.94E-09 8.41E-09 2.10E-14 3.40E-15 6.75E-09  9.82E-12  6.50E-09

48Cr  1.30E-04 1.60E-04 1.73E-04 4.08E-24 9.65E-26 2.88E-04 2.86E-22 3.28E-04
®Cr  177E-06 1.72E-06 8.21E-07 3.40E-24 3.62E-26 6.00E-06 148E-22  T7.85E-06
0Cr  3.53E-06 4.05E-06 T.27E-06 6.44E-20 7.25E-22 5.06E-05  2.65E-17  2.54E-05
S1Cr  1.75E-06 4.93E-06 6.20BE-06 1.42E-18 1.23E-20 8.01E-06 1.54E-15 1.09E-05
S2Cr  3.62E-07 435E-07 1.08E-06 2.23E-14 346E-16 1.56E-06 4.31E-11  1.63E-08
3Cr  141E-09 4.39E-10 1.195-09 3.44E-15 3.42E-17 5.42E-03 7.16E-12  3.98E-09
4Cr  6.64E-08  4.12E-10 421E-10 1.53E-14 1.01E-16 1.17E-09 6.39E-11  8.98E-10
SIn~ 1.61E-06  2.35E-06 1.48E-06 5.45E-21 1.81E-23 1.25E-05 3.97E-18 1.93E-05
52Mn  3.90E-05 1.24E-04 156E-04 9.45E-20 5.35E-22 1.07E-04 1.15E-16 2.15E-04
53Mn  3.68E-05 6.93E-05 6.17E-05 2.17E-19 6.24E-22 1.28E-04 2.06E-16 2.09E-04
“Mn  8.26E-08 157E-07 2.66E-07 5.23E-19 1.21E-21 1.04E-06 ©.13E-16  B8.95E-07
SMn  7.96E-08  1.05E-08 1.10E-08 3.58F-15 4.71E-17 92.47E-08  1.00E-11  1.93E-08
S2Fre  5.39E-04 1.09E-03 8.76E-04 4.63E-25 1.11E-27 2.17E-03 2.50E-22 4.15E-03
53Fe  8.31E-07 196E-07 1.59E-08 1.91E-26 7.87E-30 1.34E-05 2.30E-24 2.52E-05
54Fe  3.35E-04 540E-04 7.42E-04 1.09E-20 1.13E-23 2.52E-03 1.56E-17  2.89E-03
Fe  145E-05 4.86E-056 543E-06 3.73E-19  3.03E-22 5.55E-05 8.70E-16  8.14E-05
56Fe  2.86E-06 2.57E-06 4.30E-06 2.14E-15 5.52E-18 1.75E-05 . 2.80E-11 1.19E-05
Fe  1.39E-08 8.4BE-08 5.39E-08 1.29E-15 2. 76E-18 5.35E-08 1.11BE-11  1.33E-07
8Fe  4.18E-09 1.04E-08 2.71E-09 150E-15 194E-18 5.82E-09 3.33E-11 1.69E-09
¥Fe  2.98E-09 157E-12 5.03E-13 458E-16 6.80E-19 1.76E-12 2.88E-11  4.20E-11
6Fe  1.08E-08 4.55E-16 T7.77E-17 7.86E-17 5.81E-19 1.45E-14 1.08E-10 1.52E-10




TABLE 16a: Ejected Masses at 2.5 x 10% s; 12 - 25 M, Models; Z = 0

Z22A

Z25A.

Z12A - Z13A Z15A Z18A Z20A 7Z95B
KE, 1.28 1.29 1.27 1.23 1.15 1.26 1.22 1.83
55C 1.73E-04 4.929E-04 3.59E-04 1.17E-21 8.35E-95 6.48E-04 5.87E-18  9.11E-04
56Co  3.99E-04 1.44E-03 1.93E-03 4.35E-20 3.03E-23 7.80E-04 2.14E-16  3.53E-03
"Co  6.80E-05 295E-04 2.68E-04 442E-20 251E-23 1.18E-04 245E-16 3.75E-04
58Co  1.50E-06 145E-05 1.81E-06 285E-20 1.69E-23 2.45E-06 3.43E-16 7.35E-07
8Co  1.91E-09 7.97E-09 3.48E-09 1.25E-16 1.84E-19 S.07TE-09 2.75E-12  3.34E-09
%0Co  6.37E-11 - 1.46E-16 7.98E-11 1.06E-16 3.46E-20  3.32E-10 1.20E-12 1.25E-10
S1Co  2.35E-09 1.31E-12 1.06E-13 5.71E-17 1.50E-19 441E-13 4.76E-13 1.00E-11
S6Ni  8.11E-02 1.91E-01  1.60E-01 -3.19E-25 3.12E-28 1.67E-01 1.83E-21 2.88B-01
$TNi  3.54E-03 8.89E-03 5.29E-03  3.06E-25 3.64E-29 5.16E-03 - 4.33E-22  6.35E-03
S8Ni  2.55E-03  2.07E-02  2.92E-03 5.97E-21 1.79E-24  2.70E-03  145E-17  1.79E-03
S9Ni  1.80E-04 6.21E-04 2.67E-04 1.91E-20 1.17E-23 2.28E-04 1.68E-17 2.02E-04
®ONi  2.20E-03 4.54E-03 4.82E-03 1.23E-16 1.45E-19 247E-03 3.28E-15  4.13E-03
61N]  2.39E-05  1.00E-04  9.99E-05 9.84E-17 9.39E-20 3.64E-05 5.53E-12 1.15E-04
82N 2.92E-05  2.75E-04 1.36E-04  2.03E-16 1.46E-19 1.02E-04 1.31E-11 1.35E-04
58Ni  1.79E-09 6.41E-12 7.08E-13 1.50E-16 3.18E-20 4.32E-12 1.64E-11  2.18E-11
S4Ni  3.70E-09 6.13E-12  1.25E-12 1.90E-16 8.01E-20 3.91E-12 4.19E-11  5.92E-11
¥Cu  1.92E-14 4.77E-16 9.96E-24 5.21E-35 2.09E-39 147E-08  3.56E-34  1.12E-07
0Cu  7.93E-04 6.30B-04 1.57E-04 6.62E-23 1.58E-26 2.16E-03 3.83E-22 1.93E-03
61y 1.33E-04 3.22E-04 1.60E-04 7.28E-22 - 1.17E-256 1.97E-04 2.15E-17 1.61E-04
§20n  1.02E-05 5.17E-05 1.13E-05 - 2.66E-23 5.30E-27 9.39E-06 3.45E-19  5.93E-06
83Cu  4.06E-06 1.44E-05 1.04F-05 4.50E-18 1.36E-20 6.79E-06 1.61E-15  7.43E-06
%4Cu  5.69E-12  T7.69E-11 T.49E-12 3.21E-18 2.81E-21 198E-11 T7.74E-16 6.08E-12
SCu  1.64E-08 2.25E-10 2.54E-10 - 2.92E-17  2.19E-20 151E-10 1.02E-11  3.56E-10
$Cu  5.99E-12 2.15E-20 6.19E-21  1.14E-19 2.09E-28 ° 5.57E-18 7.71E-16  7.77E-15
607y  4.46E-09 9.35E-11  3.50E-15 1.43E-33 9.27E-38 0.93E-06 6.81E-34 7.97E-05
SiZn  1.39E-13 2.29E-15 2.96E-22  7.84E-36 . 2.76E-40  3.03E-08  3.84E-33  4.68E-07
627n  5.82E-04 2.88E-03 6.28E-04 2.87E-23 5.64E-26 5.92E-04 5.1TE-21  3.86E-04
37n  2.82E-06 4.31E-06 1.09E-06 4.33E-23 1.67E-26 6.56E-06 8.39E-22  3.80E-06
647n  3.97E-05 4.48E-05 6.42E-05 5.76E-18 7.96E-21  6.94E-05 2.15E-16 9.62E-05
$%7n  6.21E-07 1.64E-06 9.85E-07 2.12E-18 1.04E-2t 8.11E-07 6.71E-16 7.55E-07
%Zn  1.13E-07 1.26E-06 1.24E-06 7.16E-17 2.14E-20 1.10E-06 1.37E-11  1.98E-06
$77n  6.62E-1¢  8.05E-10 5.27E-10 9.44E-18 - 2.54E-21  9.75E-i0 2.92E-12 3.62E-10
6%7Zn  8.18E-09  2.15E-12 ~ 5.74E-13  7.71E-17 138820 235E-12 1.69E-10  2.27E-10
8%Zn  7.12E-09 8.20E-18 1.02E-17 .- 2.56BE-17 5.81E-21 2.19E-16 2.42E-12 4.87E-11
54Ga  3.89E-10 4.57E-12  9.80E-16 1.63E-28 2.79E-32  4.00E-07 2.18E-28  4.21E-06
85Ga  T7.41E-08 4.68E-08 4.11E-09 1.28E-24 1.02E-28 2.72E-07 5.17E-20  2.84E-07
%6Ga  3.14E-068 2.19E-0b  9.34E-06 7.35E-23 @.51E-27 477E-08 9.66E-18  6.32E-06
$7Ga  2.11E-08 8.50E-08 2.20E-08 9.02E-22 9.64E-26 2.74E-08 1.10E-15 8.36E-09
%8Ga  4.64B-13 3.71E-12  3.99E-13 3.61E-22 3.92E-26 7.62E-13 7.50F-16 1.33E-13
%9Ga  2.55E-08 2.30F-13  3.35K-14 1.93E-17 523E-21 3.33E13.  2.60E-1F §.28E-11
®Ga  2.82E-09 6.16E-18 4.63E-18 1.90E-18 1.92E-22 100E-16 9.78E-13  3.60E-12
%4Ge  3.58E-17 1.21E-19  5.54E-28 1.37E-40 6.30E-45 5.87E-10 1.20FE-41  3.23FE-08
55Ge  147E-29 4.97E-31  6.44E-48 5.87E-506 2.18E-55 5.62E-16 1.70E-48  1.75E-13
%6Ge  1.09E-0p 4.35E-05 9.02E-06 TA43E-28 4.77E-32 1.13E-05  3.19E-22  6.04E-06
57Ge  3.65E-09 4.27E-09 1.64E-10 4.37E-28 1.07E-32 5.38E-09 1.32E-22 1.95E-09
5Ge  4.45E-09 348E-08 2.82E-09 223E-23 9.25E-27 5.42E-09 1.88E-16 1.00E-09
%9Ge  1.80E-12  8.39E-12  5.06E-13 1.04E-22  4.39E-26 2.80E-12 144E-15  $.05E-14
Ge  269E-08  2.18E-13  7.37E-15 7.58E-18  1.90E-21  5.06E-14 4.27E-11  5.38E-11
“1Ge  3.00E-08 3.09BE-15 3.94E-15 6.10E-17 6.66E-21 3.74E-14 547E-10 7.36E-10
Mass 10.7 11.8 13.6 14.7 16.0 . 20.6 18.8 23.2




TABLE 16b: Ejected Masses at 2.5 x 10? s; 30 - 40 M, Models; Z = 0

Z40A

Z30A Z30B 7Z35A Z35B Z35C Z40B Z40C

KE. 1.18 2.06 1.26 1.94 2.49 1.31 1.92 3.01
" 12.8 12.8 14.2 14.3 14.3 15.0 15.2 15.2

4He 9.11 . 9.30 8.17 10.8 10.7 ~ 8.63 12.0 12.0
H 7.30E-06 T7.30E-06 7.50E-06 7.49E-06 749E-06 747E-06 7.47E-068  7.47E-06

3He 1.12E-04 1.12E-04 1.24FE-04 1.24F-04 123E-04 1.31FE-04 1.32E-04 1.32E-04
Li  1.33E-07 6.08E-08 7.58E-11 5.82E-10 5.10E-10 6.72E-11  2.34E-10  2.11E-10

“Be  8.49E-07 1.21E-06 2.21E-06 5.51E-06 6.08E-06 3.08E-07 6.78E-06  7.40E-06
°Be  3.38E-14 3.52E-14 5.10E-24 1.22E-14 3.54E-14 150E-21 1.12E-i6  5.09E-14
g  B07E-12 128E-11 4.73E-18 1.36E-11 1.82E-11 1.13E-17 5.86E-12 1.29E-11
il 920E-07 5.34E-07 2.84E-13 2.73E-07 5.57E-07 1.84E-15 8.78E-08  9.29E-07
NC 8.08E-09¢ 1.18E-07  5.13E-14  4.53E-08 1.55E-07 3.16E-16  1.06E-08  2.97E-07
12¢c 1.09E-01 3.48E-01 9.79E-10 3.49E-01  4.04E-01 5.89E-10 2.85E-01  4.82E-01
1Bc 998E-05  1.13E-04 2.79E-10 2.27E-05 2.58E-06 1.84E-10 7.38E-06  1.84E-05
14¢ 6.66BE-06 T.15E-06 2.17E-13° 3.68E-06 - 3.82E-06 1.77E-13  4.30E-07 5.71E-07
13N 3.55E-07 1.77E-06 243E-12 4.25E-07 8.39E-07 3.73E-13  167E-07  9.90E-07
14N 3.61E-03 3.53E-03 203E-08 864E-06 7.67E-06 2.65E-08 3.20E-06 6.81E-06
15y 3.65E-06 2.15E-04 9.72E-10 543E-05 1.82E-04 9.39E-11  297E-06 1.77E-04
180 265E-02 435  2.79E-10 1.92 558  3.82E-10  5.78E-01 7.26
170 580E-05 5.80E-05 2.92E-11 217E-07 2.74E-07 3$.67E-11  5.38E-09  1.7T3E-07
18y  §.46E-07 7.25E-07 1.59E-13  6.00E-07 6.20E-07 4.08E-14 1.21E-07 1.81E-07
P 247E-06  9.34E-05 8.13E-16 3.62E-05  1.12E-04 1.20E-15 5.61E-07 1.25E-04

20Ne  2.58E-06 104 1.11E-12  3.76B-01 122  153E-12  1.10E-02 1.58
2INe  9.21E-08  1.82E-04 1.01E-16 1.02E-04 3.14E-04 8.40E-17 3.04E-06 4.54E-04
2Ne  1.99E-06 4.08E-05 2.58E-13 4.03E-05 8.54E-05 4.22E-13 1.77E-06 1.12E-04
22Na  G.08E-10 1.44FE-05 3.29E-16 8.16E-06 2.25E-05 6.27E-16 2.20E-09  3.79E-05
Na  5.04E-08 3.88E-03 4.02E-13 186E-03 5.27E-03 6.37E-13 1.07E-07 7.82E-03
MMg  3.15E-08 245E-01 2.28E-13 4.73E-02 2.35E-01 3.32E-13 284E-04 2.77E-01
®Mg  1.89E-08 1.80E-03 2.20E-15 5.27E-04  1.88E-03  9.78E-16  3.48E-06  2.19E-03
Mg 5.40E-07 L79E-03 2.73E-16  5.12E-04 1.83E-03 3.09B-16 1.80E-06 2.08E-03
26A1  6.24E-11  5.92E-05 7.38E-15 6.32F-06 951E-06 8.12E-15 1.32E-09  1.50E-04
2741 1.18E-08 5.88E-03 0.62F-14 8.7T4E-04 5.08E-03 1.43FE-13 146E-08 5.66E-03
2257  1.56E-08 1.23E-01 $.65E-10 1.89E-03 2.09E-01 6.11E-10 2.55E-08  3.42E-01
28  546E-09 8.02E-04 1.91E-12 4.89E-05 1.02E-03 1.80E-12 162E-09  1.31E-03
3087 1.37E-08 6.27E-04 3.65E-10 3.11E-05 5.60E-04 4.16E-10 1.77E-09  6.39E-04
31p  343E-08 2.58FE-04 2.19E-14 5.91E-06 3.12E-04 2.33E-14  9.86E-10  4.34E-04
329 7.74E-09 4.56E-02 1.17E-13  2.55E-06 8.96E-02 141E-13 1.79E-10 1.62E-01

Bg  3.33E-10  1.32E-04 1.25E-13 4.05E-08  2.04E-04 1.47E-13 367E-12 2.69E-04

34g  5.38E-09 1.36E-04 1.16F-13 1.94E-07 2.21E-04 1.34F-13 9.13E-11  3.05E-04

35 1.98E-0% 1.08E-07 1.18E-16 6.81E-09 1.57E-67 &.18E-17 6.07E-12  2.13E-07

%S 5.02E-08 593E-08 881E-19 4.02E-08 4.73E-08 3.61E-19  158E-10  8.90E-09

38C1  1.66E-09  3.56E-05 9.07E-13 2.0TE-08 5.80E-05 1.05E-12 4.14E-12  8.80E-05
0] 795E-11 3.87E-07 6.97E-16 1.09E-i0 6.37E-07 4.82E-16 167E-13  9.74E-07
37Cl 5.94E-09 1.34E-07 8.86E-16 5.75E-09 2.95E-07 . 4.23E-16 1.95E-09  2.69E-07
36Ar  4.72B-09 9.04E-03 5.52E-09 8.2IE-03 1.82E-02 6.21E-09  9.50E-00  3.27E-02
37Ar  2.11E-13 6.48E-06  2.81E-13  L.8IE-11 1.13E-05  1.94E-13 1.19E-11 1.48%-05
S5Ar  492E-09  4.50E-05 2.27E-17 4.81E-09 T7.72E-05 5.51E-18 5.71E-10 1.20E-04
“0Ar  3.13E-09 3.58BE-08 3.30E-26 2.17E-09 2.37E-09 1.12E-26 6.40BE-11 4.60E-10




TABLE 16b: Ejected Masses at 2.5 x 10* s; 30 - 40 M, Models; Z = 0

Z35C

Z30A Z30B Z35A Z35B Z40DA 7Z40B Z40C
KE. 1.18 - 2.08 1.26 1.94 2.49 1.31 1.92 3.01
¥K  585E-13  3.14E-05 1.50E-18 550E-10 4.78E-05 1.31E-18 6.86E-11  7.21E-05
VK 4.09E-14 1.18E-08 1.72E-22 287E-11 1.92E-08 1.10E-22 7.38E-12 2.51E-08
4K  350E-16 1.71E-09 8.90F-26 391E-10 2.60E-09 3.33E-26 1.20E-11  2.64E-09
0Ca  1.38E-15  8.59E-03 1.17E-17 2.64E-11 1.75E-02 1.17E-17 1.30E-15  3.08E-02
4Ca  TOLE-15  2.64E06 7.72E-22 2.55E-12  4.92E-08 4.36E-22 1.04E-15  5.51E-06
42Ca  5.23E-10  2.13E-06  8.52B-26 470E-10 2.58E-06 2.72E-26 1.74E-11 3.87E-06
43Ca  1.55E-10  3.90E-07 4.04E-26 1.14F-10 7.57E-07  9.388-27 5.35E-12  2.19E-07
40, - 966E-10 8.68E-09 1.58E-27 6.02E-10 1.11E-08 3.38E-28  3.43E-11  4.00E-09
4Ca  4.35E-10 4.73E-10 1.67E-31 3.20E-10 3.23E-10 2.05E-32 4.91E-13  147E-11
46Cs  140E-09 1.48E-09 1.51E-33 8.73E-10 8.48E-10 1.20E-34 849E-14  3.45E-12
“Ca  4.37E-11  6.24E-11 6.30E-38 4.42E-10 4.37E-10  2.92E-3% 8.98E-15  4.54E-14
¥Ca  2.72E-09 2.88E-09 7.40E-38  2.95E-09 2.97E-09 4.11E-38 1.66FE-15  3.94FE-15
45,  254F-16 1.18E-06 6.81E-30 3.92E-14 3.95E-07 6.80E-32 5.85E-17  1.27E-06
458 3.83E-11 6.61E-07 4.42E-26 1.95E-11 3.14E-06 1.29E-26 289E-12  2.10E-07
#“T]  463E-17 1.88E-04 9.29E-33 1.21E-14 1.88E-04 1.35E-33 1.68E-17 2.44E-04
#Ti 1.10E-16  6.28E-06 5.93E-32 4.09E-15 2.10E-06 1.41E-32 3.91E-16  1.54E-06
45 1.09E-11  2.87E-08 2.02E-26 3.16E-11  2.18E-06 1.19E-26 1.18E-11  2.45E-06
47T 1.42E-10 1.35E-06 1.92E-29 3.35E-11 242E-06 8.08E-30 4.76E-12  2.05E-06
7] 395E-10 3.34E-08 4.73E-30 5.38F-11 349E-07 2.25E-30 1.11E-11  1.41E-08
9T 499E-10  9.93E-10 1.30E-27  2.65E-10 2.13E-09 1.40E-27 154E-11  4.43E-10
0Ty 2.38E-09  2.88E-09 3.73E-31 9.64E-10 1.09E-09 2.15E-31 9.87E-11  1.09E-09
47y 521E-17 148E-06 4.93E-34 1.71E-15 3.14E-07 3.75E-36 1.06E-17  1.44E-06
18y 5.68E-16 9.36E-06 3.99E-34 3.96E-14 555E-05 3.88E-35 9.79E-17  1.47E-05
¥y 7.76E-15 4.14E-06 4.07E-33 3.06E-12 6.73E-06 1.27E-33 1.23E-15 8.25E-08
0y 2.08E-14 1.38E-09 2.46E-28 2.88E-12 1.35E-03 3.66E-28 3.43E-15 2.45BE-09
Sy 2.07E-10  4.35E-09 9.45FE-30 2.54E-10 0.58E-0¢ 155E-29 9.25E-12  3.73E-09
¥Cr  4.87E-21 466E-04 1.50E-39 7.88E-17 5.97E-04 1.14E-40 3.48E-21 7.56E-04
¥Cr 224E-21 7.87E-06 1.46E-38 7.81FE-17 7.88E-06 1.31E-38 1.97E-21  1.33E-05
0Cr  4.73E-16 691E-06 1862E-32 1.77E-13 7.79E-06 2.71E-32 8.41E-17 1.53E-05
iICr  2.66E-14 5.25E-06 1.70E-35 1.63E-13 7.65E-06 1.38E-35 5.17E-15 1.16E-05
S2Cr  8.88E-10 460E-07 5.47E-31 3.68E-10 3.16E-06 9.17E-31 4.17E-11  5.95E-07
53Cr  1.45E-10 1.06E-09 1.03E-33 5.72E-11 . 1.05E-09 1.64E-33 7.03E-12 1.85E-09
S4Cr 1.23E-09  1.99E-09 4.63E-36  5.39E-10 1.08E-09 7.12E-36 6.29E-11  1.41E-09
SiMn  6.51E-17  1.10E-05 2.16E-38  9.87E-17 1.63E-05 2.21E-38 1.57E-17 2.27E-05
2Mn  1.94E-15 1.15E-04 2.83E-37 1.68E-15 3.08E-04 2.94E-37 447E-16  3.04E-04
53Mn  341E-15 1.21E-04 2.00E-33 2.31E-13 189E-04 3.50E-33 6.84E-16  2.88E-04
S4Mn  1.44E-14  247E-07 1.07E-36 1.19BE-13 263E-07 1.18E-368  3.04E-15  4.73E-07
®Mn  1.77E-10 1.57E-08 5.78E-38  2.57TE-10  3.08E-08 9.84E-38 90.82E-12  1.T6E-08
S2Fe  3.58E-21 2.97E-03 2.29E-40 2.27E-18 5.25E-03 246E-40 3.83E-21  7.36E-03
S5Fe  2.13E-23  2.56E-05 T7.03E-42 3.00E-19 4.03E-05 7.53E-42 4.27E-23  4.19E-05
S4Fe  2.34E-16  8.06E-04 6.56E-38 4.80E-15 1.00E-03 1.16E-35 5.11E-17  1.94E-03
Fe¢  1.48FE-14 5.73E-05 149E-39 6.68E-14 1.65E-04 1.67E-39 3.15E-15  9.81E-05
%Fe  5.67TE-10 4.80E-06 3.32E-40 1.53E-10 2.00E-05 6.0TE-40 3.03E-11 6.42E-06
°Fe  1.91E-10 2.73E-07 1.33E-43 1.22E-10 5.78E-07 2.29E-43 1.05E-11  6.71E-08
8Fe  5.6TE-10  7.74E-08  1.01E-46 2.55E-10 . 7.61E-09 173E-46 2.93B-11 §.45E-09
°Fe  2.23E-10 2.68E-10 8.19E-51 265E-10 255E-10 8.43E-51 5.35E-13  1.90E-11
%0Fe 1.28E-09 1.35E-03 8.44E-55  9.78E-10 9.50E-10 545E-55 5.90E-14 9.60E-13




TABLE 16b: Ejected Masses at 2.5 x 10% 5; 30 - 40 M, Models; Z = 0

Z35A

Z35C

Z40B

Z30A Z30B Z35B Z40A 740C

KE. 1.18 2.06 1.26 1.04 2.49 1.31 1.92 3.01
5Co  1.00E-16  6.48E-04 1.67E-45 4.44E-17  8.75E-04 6.815-46  2.58E-17  1.35E-03
%Co  3.60B-15  1.27E-03 $.10F-46 154E-15  1.26E-02 9.29F-46  9.44E-16  2.69E-03
7Co  8.55E-15  3.67TE-04 2.70E-49  2.46E-14  1.46E-03 1.98E-49  7.36E-16  3.01E-04
800  6.06E-15 2.77E-05 2.23E-52 9.37E-15  2.65E-06 1.96E-52 1.56E-15 1.01E-05
o 141E-10  5.47E-(8 357E-50 7.44E-12  T7.87E-09 §21E-50 8.99E-12  1.68E-08
8000  8.75E-11  1.58E-09 1.10E-53 2.62E-12 1.81E-10 1.59E-53  3.96E-13  3.29E-10
100 9.59E-12  2.96E-11 3.07E-57 L.77E-10  2.28E-10 2.70E-57 3.99E-14  3.77E-12
56Ni  2.34E-20  3.24E-01 5.59E-52 2.79E-19  5.77E-01 3.75E-52 8.12B-20 7.23E-01

57Ni  6.58B-21  1.10E-02 3.14E-55  1.22E-18  1.31E-02 7.83E-56 7.238-21  1.83E-02

88Ni  6.14E-16  2.53E-02 764E-53  1.92E-16 6.12E-03 1.88E-52 1.67E-16 1.27BE-02

9Ni  7.41E-16  7.29E-04 4.03E-56 7.12E-16  5.82E-04 5.21E-56 2.19E-15  8.06E-04

60Ni  1.18E-12  3.26E-03 4.03E-54 . 8.96E-13  1.27E-02 1.01E-53 1.14E-11  1.03E-02

SiINi  9.08E-11  9.80E-05 2.85E-57 1.02E-10  4.33E-04 3.71E-57 4.19E-12 1.01E-04

62N;  2.40E-10  8.48E-04 1.86E-680  1.03E-10  4.92E-04 1.61E-60 1.03E-11  1.60E-04

63N;  2.83E-10  6.36E-10 2.22E-64 1.14E-10  1.10E-10 1.56E-64 5.37TE-13  4.48E-11

$4N7  6.65E-10  1.88E-09 4.03E-68 3.14E-10  3.06E-10 1.73E-68 1.98E-11  2.32E-10

S0Cy  1.10E-19  5.64E-03 2.04E-61 - 4.55E-18  1.58E-03 3.00E-61 5.65E-18  6.61E-03
S1Cu  3.11E-16  4.83E-04 444FE-64 1.25B-16  2.74E-04 3.92E-64 7.00E-17  6.88F-04
62Cy  3.65E-18 4.18E-05 6.61E-69 2.26E-18  1.33E-05 3.70E-69 4.53E-18  3.95E-05
8Cu  1.13E-13  2.92E-05 2.35E-67 1.49E-13  2.03E-05 8.30FE-87 3.37TE-12  2.46E-05
€4Cu  1.88E-14  4.04E-09 1.51E-70 1.44E-14 2.07E-11 3.33E-70  2.31E-13  9.52E-11
Cy  1.23E-10  1.46E-09 6.41E-73  1.28E-10  2.26E-09 249E-73  6.01E-12  2.54E-10
6Cu  477E-15 2.40E-14 8.63E-81 3.48E-14 5.51E-14 5.98E-81 4.12F-16 8.69E-15
80Zn  4.61E-32  6.34E-05 2.16E-74 1.56E-27  4.32E-06 1.476-74 1.87E-28  3.40E-06

617n  5.81E-33  1.98E-07 1.34E-81 1.84E-20  4.91E-09 5.24%-82 6.20E-31 1.71E-09

529n  2.85E-19  2.58E-03 2.34E-73 . 3.86E-18  7.42F-04 2.30E-73 4.54E-17 2.30E-03

837n  7.08E-20  1.48E-05 2.54E-74 6.44E-18  5.65E-07 5.34E-74 2.30E-17  1.87E-05
847y 3.09E-14 4.67E-04 452E-72 1.05E-13  3.59E-04 1.28E-71 2.19E-12  2.19E-04
87Zn  141E-14  4.22E-06 4.67E-76  2.17E-14  4.20E-06 1.19E-75 1.18E-13 2.51E-06
87n  1.93E-10 1.02E-05 297E-77 1.23E-10 7.46E-06 239877 9.44F-12  6.37TE-OT
677n  413FE-11 1.44E-08 1.68E-82 1.87E-11  1.50E-0% 1.36E-82 2.10E-12  7.39E-10
687n  2.97E-03 3.45E-09 1.50E-85 1.80E-09  1.73E-09 7.68E-86 4.31E-11  4.87E-10
897n  4.19E-11  1.16E-10 590E-90 9.73E-10  1.20E-09 1.77E-90 6.40E-13  3.16E-12
64Ga  8.39E-27  1.01E-05 1.561E-85 4.13E-23  7.07TE-0T 2.40E-85 2.54FE.23  1.63E-07
%5(Ga  4.95E-19  2.35E-06 1.14E-83  2.70E-19  6.88E-07 1.63E-83 1.94E-19  5.49E-07
%6Ga 1.19B-16 3.05E-05 3.16E-85  3.72E-17  1.96E-03 2.53E-85 2.63E-17  1.29E-05
7Ga  157E-14 2.71E-07 1.39E-88 5.75E-15  2.68E-08 5.67E-8¢ 1.05E-15  7.49E-08
68Ga  8.88E-15 8.25E-11 1.21E-91 4387E-15  5.22E-13 3.45E-92 7.49E-16 3 .48E-12
69Ga  3.65E-10  5.63E-10 6.84E-90 1.18E-09  1.29E-09 209E-90 5.45E-12  8.40E-11
MUGa  1.13E-11  2.25E-1% 541FE-97 5.76E-11  6.70E-11 1.46E-98 1.36E-13  1.56E-12
84Ge  7.85E-41 1.36E-08 (C.00E+00 5.82B-34 1.27E-10 0.00E+00 3.91E-35 6.78E-12
BGe  8.98E-50 5.49E-15  0.00E+00 3$.10E-43  3.14E-18 0.00E-+00 2.00E-45  1.98E-20
56Ge  3.73E-21  4.06E-05 9.41E-92 222E-21  7.15E-06 451E-92 1.55E-21  3.90E-05
5Ge  1.34E-21  2.41E-08 6.61E-96 1.81E-21  1.00E-09 1.61E-96 4.98F-22 7.82E-00
8Ge  2.11E-15 4.90E-07 0.C0E+00 1.79E-15 3.16E-09 C.00E+00 1.33E-16 2.73E-08
9Ge 1.79E-14  1.16E-09 0.00E400 8.37E-15  3.75E-13 0.00E+00 1.37E-15 1.80E-11
MGe  6.47E-10  7.75E-10°  2.36E-96  6.44E-10 6.20E-10 0.00E+00 9.06E-12  2.54E-10
Ge 9.50E-09 1.00E-08 (.00E+00 6.11E-09 5.85E-09 0.00E+00 1.00E-10 1.21E-09
Mass 22.0 28.6 29.4 27.6 33.3 23.6 28.1 38.2




TABLE 17a: Production Factors 12 - 25 M, Models; Z = 0

Z12A | Z13A Z15A Z18A Z20A 7224 Z25A Z25B

KE 1.28 1.29 1.27 1.23 1.15 1.26 1.22 1.83
;H 85 .82 .80 .85 .85 S .86 .69
H 02 02 02 01 01 01 .01 .01
*He 24 23 20 20 20 .16 19 15
‘He 1.38 1.36 1.3t 1.41 1.44 1.25 1.42 1.22
L4 2.59 3.36 9.12 14.18 19.30 6.54 12.96 13.89
EB 422 7.44 8.53 1.50 1.31 6.35 1.88 13.02
C 1.32 1.91 3.54 2.46 1.85 4.43 1.48 6.00
13¢ 21 .01 .02 01 01 .03 03 .05
15N 07 15 .35 .00 .00 .81 27 1.19
160 85 1.21 3.08 21 .06 9.37 .05 10.47
20191‘ 05 87 2.75 00 .00 10.01 04 6.04
Ne 15 1.59 4,93 03 01 - 16.68 .00 13.55
21Ne 24 14 40 02 01 2.01 00 1.64
22Ne 04 00 00 00 00 02 00 .02
23Na 03 A48 1.26 .00 .00 5.66 00 3.68
EZMg 70 2.45 4.79 .00 .00 8.77 .00 7.73
Mg 02 A1 34 .00 .00 72 .00 A2
Mg .03 A1 .38 00 .00 65 00 37
2751 12 .81 1.67 00 .00 2.03 .00 1.40
28gj 3.56 4.38 7.69 .00 .00 12.23 00 15.20
29g; 22 A8 .87 .00 .00 .56 00 .83
10131 .37 88 1.36 00 00 45 .00 57
P A48 82 1.47 00 .00 2.09 00 1.71
z;s 2.01 2.86 4.82 .00 00 18.38 .00 11.51
s .74 1.06 2.07 00 .00 4.32 00 2.98
::s .58 A48 89 .00 .00 1.18 .00 1.20
8 .89 01 01 00 .00 .02 .00 01
350 37 39 1.01 00 00 3.85 00 1.79
7¢I 23 09 .39 .00 .00 2.84 .00 17
36Ar 1.88 2.19 4.58 .00 .00 15.04 .00 11.10
38 AT 23 04 .34 .00 .00 3.12 00 .75
40Ar 19 .00 .00 .00 .00 .04 00 01
MK .32 29 52 .00 00 471 .60 .06
0K 06 02 .15 .00 .00 1.46 00 31
4K 40 37 A6 00 00 4.38 00 .78




TABLE 17a: Production Factors 12 - 25 M, Models; Z = 0

Z19A Z13A Z15A Z18A 720A ZI9A Z25A Z25B

KEo 1.28 1.29 1.27 1.23 1.15 1.26 1.22 1.83
400, 2.22 4.26 5.18 .00 .00 18.17 .60 12.59
42(Ca AT 24 A4 00 .00 5.13 .00 69
430, .30 .80 AT 06 .00 .09 .00 .25
4“0y 3.90 3.69 3.87 .00 .00 3.56 .00 2.10
46 49 00 00 .00 .00 00 .00 .00
48y 04 .08 00 .06 .00 00 .00 00
45g¢ 2.00 3.47 575 .00 00 7.56 .00 3.68
46Ty 1.28 1.18 87 .00 .00 4.49 .00 .59
477y .33 .52 .48 00 .00 53 .00 26
467y 5.82 6.58 6.40 00 .00 6.66 .00 6.89
4:;1& 2.27 3.08 2 50 00 .00 3.06 .00 3.52
v 08 07 14 .00 .00 .75 .00 26
sf}lv 83 1.64 1.51 .00 00 2.64 .00 3.45
Cr A4 46 72 200 .00 3.31 .00 1.47
32Cr 3.83 6.91 5.13 .00 .00 7.43 .00 12.64
S3Cr 2.05 3.43 2.65 .00 00 4.00 .00 5.88
54Cr 02 03 .05 .00 .00 12 .00 .09
55Mn 1.32 3.00 2.26 .00 .00 2.57 .00 3.21
S4F, 44 64 77 00 00 1.72 .00 1.62
$6Fe 6.50 13.99 10.20 00 00 6.96 .00 - 10.72
37Fe 11.79 27.29 14.37 .00 00 8.96 00 10.14
58Fe 04 .33 04 00 .00 03 00 01
55Co 5.01 15.67 5.87 .60 .00 3.29 00 2.59
88N 4.80 35.41 4.36 00 .00 2.64 00 1.56
Oy 14.27 22.39 18.75 00 .00 11.49 .00 13.50
813 17.04 41.63 22.33 00 00 13.16 00 13.82
623 20.88 98.11 20.59 .00 .00 12.28 .00 8.16
83Cu 1.12 2.76 1.48 .00 .00 1.13 00 .84
85Cu .25 .54 98 .00 .00 20 .00 17
847n 3.73 3.82 4.77 .00 00 3.41 .00 4.36
5670 2.25 9.61 2.46 00 00 1.42 .00 1.05
5770 03 09 .02 .00 .00 .02 .00 .01
07n 02 .00 .00 .00 .00 . .00 .00 .00
%9Ga .08 .00 00 .00 .00 .00 .00 .00
1Ga A1 .00 00 .00 00 00 .00 .00
T0Ge .06 .00 .00 00 .00 .00 .00 .00




TABLE 17b: Production Factors 30 - 40 M, Models; Z = 0

Z30A. 730B 7354 Z35B 735C Z40A Z40B 7Z40C

KE. 1.18 2.06 1.26 1.94 2.49 1.31 1.92 3.01
313 82 83 90 73 61 .90 7 .56
He 17 13 .19 15 13 19 .16 .12
ife 1.50 1.18 1.33 1.40 1.16 1.33 1.55 1.14
Li 4.78 4.75 10.58 21.40 19.50 1.39 25.85 20.70
11g 2.19 4.82 00 2.44 451 00 74 6.78
izc 1.63 4.01 .00 4.17 3.99 .00 3.35 4.18
C 12 11 .00 02 02 - 00 01 .01
14N 15 11 00 .00 .00 .00 .00 00
1SN 38 1.72 00 45 125 00 02 1.06
180 13 15.85 .60 7.25 17.46 .00 2.15 19.79
170 .68 .52 00 .00 00 .00 200 .00
19 .28 8.05 00 3.24 8.28 .00 05 8.09
20Ne 00 29 .47 .00 8.42 22.50 .00 .24 25.60
z;Ne 00 1.54 .00 .90 2.98 .00 03 2.88
Ne .00 .01 .00 .01 02 .00 .00 03
23Na .00 4.06 .00 2.02 4.73 .00 00 6.13
24\ g .00 16.62 .00 3.34 13.69 00 02 14.07
zng .00 .93 00 28 83 00 .00 .85
Mg .00 .83 .00 24 74 00 .00 75
27 A1 .00 3.54 .00 .55 2.62 .00 .00 2.55
286; .00 6.59 .00 09 0.61 .00 .00 13.71
;251 .00 82 .00 05 90 00 .00 1.00
Si .00 .93 .00 .05 71 .00 .00 71
3lp .00 1.11 .00 .03 1.15 .00 .00 1.39
32¢ .00 4.02 .00 .00 6.79 00 00 10.68
225 .00 1.44 .00 .00 1.90 00 .00 2.19
S 00 25 .00 .00 .36 00 00 43
86g .02 02 .00 .02 02 00 00 01
3501 00 A9 00 .00 .69 00 00 2
3101 00 27 00 .00 40 00 .00 A48
Ay .00 4.08 .00 .00 7.04 00 .00 11.04
3BAr 00 .10 .00 00 .15 .00 .00 21
39K 00 .32 .00 .00 Al .00 .00 54
0K .00 07 .00 .00 .10 00 00 12
ag .00 .35 .00 .00 A8 .00 .00 55




TABLE 17b: Production Factors 30 - 40 M, Models; Z = 0

Z30A Z30B Z35A Z35B Z35C Z40A Z40B 2400

KE., 1.18 2.06 1.26 1.94 2.49 1.31 1.92 3.01
490Cy .60 5.01 .00 .00 8.77 .00 00 13.43
20, .00 18 .00 200 18 .00 .00 24
43Ca .00 61 .00 .00 .39 .00 .00 43
g .00 4.61 00 .00 3.95 .00 00 447
TSCa .02 .02 .00 .01 .01 .00 .00 .00
Sc .00 6.23 .00 .00 4.03 .00 .00 1.17
467y .00 45 .00 .60 29 .00 .00 .29
47Ty .00 47 .00 00 39 .00 .00 44
48Ty .00 7.73 .00 .00 8.14 .00 .00 9.39
484 .00 2.56 .00 .00 2.68 .00 .00 3.45
:SV .00 .05 00 .00 .04 .00 .00 .07
v .00 1.50 00 .00 1.91 .00 .00 2.39
:201 .00 .33 00 .00 31 .00 .00 54
Cr .00 7.26 00 .00 11.23 .00 .00 13.50
53Cr .00 2.99 .00 .00 4.00 .00 .00 5.03
5240]: .00 02 .00 .00 02 .00 .00 03
Mn .00 1.85 .00 .00 2.35 00 - .00 2.85
S4Fe 00 A0 .00 .00 42 00 00 71
- 56pe 00 9.73 .00 .00 15.12 .00 .00 16.24
$7Fe .00 13.97 .00 .00 15.32 .00 .00 17.05
::Fe 00 .26 00 .00 02 .00 .00 07
Co 00 7.59 00 .00 5.20 .00 200 6.28
2§Ni .00 17.90 .00 00 3.71 .00 .00 6.74
Ni 00 16.00 00 .00 21.96 .00 .00 22.58
SINj 00 23.61 00 .00 24.68 .00 .00 24.00
62N .00 43.61 00 .00 13.47 .00 .00 23.56
83 Cu .00 2.67 00 .00 1.09 00 o0 1.97
85Cu .00 87 .00 .00 .55 .00 00 .30
647 .00 16.79 00 .00 10.87 .00 00 377
6670 .00 4.83 00 .00 1.74 .00 00 2.34
67Zn .00 12 .00 00 01 .00 00 02
6821 06 04 .00 00 .00 .00 .00 00

"Ga 02 01 .00 01 01 - .00 00 00




TABLE 18: Comparison with Thielemann, Nomoto, & Hashimoto {1995)

13 M, 13 M, 15 Mg 15 M,

Species TNH95 This paper TNH95 This paper
Mot /Mg 1.97 1.46 1.33 "1.43
Mr. /Mg 1.18 1.41 1.28 1.32
LC 0.059 0.11 0.083 0.16

160 0.21 0.27 0.42 0.68
20Ne 0.025 0.045 0.028 0.11
24Mg 0.0096 0.016 0.042 0.027
2855 0.048 0.059 0.065 0.11

823 0.024 0.026 0.022 0.063
35Ar 0.0045 0.0045 0.0035 0.013
40Cy 0.0043 0.0036 0.0030 0.011
S6Nj 0.15 0.13 0.130 0.12

20 M, 20 M, 25 M, 25 M,

Species TNHO5 This paper TNH95 This paper
Meut /Mg 1.62 2.06 1.77 2.07
Mp. /M, 1.40 1.74 1.61 1.78
12¢ 0.11 0.21 0.15 0.32

160 1.48 1.94 2.99 3.25
20Ne 0.23 0.11 0.59 0.39
Mg 0.15 0.031 0.16 0.11
251 0.083 0.29 0.10 0.32

s2g 0.024 0.15 0.038 0.14
36AF 0.0042 0.026 0.0067 0.022
40Ca 0.0037 0.014 0.0061 0.017

0.074

0.088

0.052

0.13




TABLE 19: The Origin of the Light and Intermediate Mass Elements

Species Origin Species Origin Species QOrigin
1 BB 2561 Ne,xNe 507§ nse-Ia-MCh
’H BB 33°Si Ne,xNe :SV Ne,xNexO

3H BB,L* p Ne,xN v Ja~det,x5i,x0,
5, BB,L*H 32g 0,0 50C kS x0 o fardet
iLi CR 33g %0 ,xNe :;Cr xSi,0r, Ja-det
L BBy L*CR 34g 0.0 Cr *0 xSi
9Be CR 38g Ne,xNe 54Cr nse-Ta-MCh
108 CR 331 xQ,xNe,» S5Mn Ia, xSi, »
tip v 37C1 x0,xNe 54Fe Ia,xSi
120 L*He 2:Ar x0,0 ::Fe xS1,Ia
C L*H At x0,0 Fe xSi,la
N L*H 40Ar C,Ne i 1 He(s},nse-1a-MCh
15y Nova,r 38K x0,0.r %9Co He{s), o la,1
160 He <eic C,Ne S8Ni w,la
170 H 4K - x0 SONi o, He(s)
180 He UCa x0,0 81N a,Ta-det, He(s)
¥R v, He 42Ca. x0 62N a,He(s)
“ONe C $Ca. C,Ne 641 He(s)
£1Ne C,He(s) “(Ca a,la-det 83Cu He(s), &
22Ne He Ca C,Ne 53Cu He(s)
23Na C,He(s),B 18Ca, nse-Ia-MCh 64%Zn He(s),or
24Mg C,Ne 458 a,C Ne,v 667n He(s),a,nse-1a-MCh
Mg C,Ne,He(s) 45T x0, la-det 87Zn He(s)
Mg C,Ne,He(s) 47Ty x0, x8i, la-det %8Zn He(s)
27Al C,Ne 48Ty xSi,la-det
81 x0,0 497 xSi,He(s)




	Mg

