The Impact of Initial Distributions

...on binary yields. ..
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Parameter space

Probability of existence = (Some Probability Distribution Function) x d(Volume)

57 — 61In M single stars
| 6lnM;5InMySlna binary stars

Sp; = WV, = WSV

Y (In M;) single stars

U =
{ Y(In Mi;) ¢(In Ma;) x(Ina;) binary stars
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Yields

“Yield” of isotope 7 per unit total mass input to a population

- MASS OUT AS ISOTOPE j
¥ =  TOTAL MASS INTO POPULATION

Mass expelled from one star (label 2) as isotope j

Tmax .
5Y¢j — 5]?1' M(t) Xj (t) dt
0

Mass out from a population as isotope 7
v =Y,

o Y;/ >, [Miép;] single stars
0 Yi/>. [(Ml.z + ]\{21')5]?2'] bi.nary stars
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Single Star Mass Distribution

d
$(M) = 7

Salpeter power-law (o >~ —2.2 or —2.7 or —1 or —47?)
(M) =AM*“
KTG 1993 three-part power-law (p3 = —2.7)

(0 M/ Mg < mo
a1(M/Mg)”*  mo < M/Mg < my
V(M) =< az(M/Mg)?? mi1 < M/Mg < mao
az(M/Mg)?®  mz < M/Me < Mimax

\ 0 m>mmax

Chabrier 2003 Gaussian/power-law (x = —2.3)

Ao A1 exp [—(log M/Mg — log Mc)/20%] M < 1Mg
AoA2(M/Mo) " M > 1Mo .
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Single Star IMF's
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10 F Chabrier 2003
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Single Star IMF's

|
o KTG 1993
10 | Chabrier 2003
Salpeter oi=-2.35
0.1
s |
2 0.01 Low=mass stars with M < 0.95 Mg
% do not“eave the main sequencg in
0.001 13.7 Gyr andkso do not contribute 9 the
stellar yield.
le-04 However, the mass fanction is norfnal-
1zed over the entire mass¥ange so these
1e-05 stars and the lower-mass limit m{ are
1e-06 still important.
0.1 l. 10« 10O
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Single Star IMF's
100

KTG 1993
10 | Chabrier 2003
Salpeter a.=-2.35 ———
0.1
=N
';Q 0.01 Number of IM
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0.001 very different!
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Results: Vary Single Star IMF
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Results: Vary Single Star m

Relative Yj
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Results: Vary Blnary Primary MF
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ResultS' Vary Blnary Primary m

Relative Yj
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Secondary Star Mass or g-distribution

16(g) = 422 = $(In Mz)
Standard: flat-q for gmin < ¢ < 1 (gmin = 0.1/M;)

Again sensitive to mg (= 0.1, 0.5): tweak—match obs (mg ~ 0.4)

g-distribution g-distribution
2.5 - T 2.5 - T
Simulated d¥/dq Simulated d¥/dq
Goldberg et al 2003 ——+— Goldberg et al 2003 ——+—
2k
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Other distributions (BS)

g-distribution

g-distribution
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ResultS' Vary Blnary g-dist
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Period/Separation (a) Distribution

¢ Typical: Flatin In a
¢ Try a” (whatis x?!)
® Fit to observations ¢(a) ~ a~ %" (with 10 < a/Rp < 1.3 x 10°)

¢ Period from Kepler’s law P? = (Ml“ﬁ (solar units)
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Period/Separation (a) Distribution

Separation Distribution Period Distribution
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ResultS' Vary Blnary a-dist
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Conclusion

Accurate 1nitial distributions are VITAL to the calculation of yields from binary
stars.

We currently do not have accurate initial distributions.

Effect of varying the distributions 2> effect of varying physics!
ARGH!

What is the effect on number counts of R(J(N(C(S)))) stars?
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