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Table 7.2. Theoretical yields of selected species from massive stars

Species 20M5 25M5 Yield
Ref. 1 2 3 I 2 3 3

2¢ (0.29) (0.13) (0.53) (0.22) (4.1E-4)
24E-3 0.22 0.32 0.21 0.41 0.61 0.14 6.8E—4
14N (3.7E-3) (0.013) (4.6E-3) (9.2E-3) (2.8E-5)
7.8E-4 0.064 0.062 0.072 0.081 0.072 0.084 2.4E-4
160 {1.4) (2.2) 2.3 3.8 (8.0E-3)
6.4E-3 2.2 1.4 1.0 3.3 2.4 2.2 6.1E-3
0Ne (0.54) {0.63) (0.53) (1.2) (1.4E-3)
1.2E-3 0.07 0.54 0.29 .54 0.72 0.65 [.7E-3
22Ne (0.0020)  (0.0012) (0.0028) (0.0015)  (34E-6)
8.5E-5 0.020 0.030 0.009 0.028 0.051 0.017 2.8E-5
BNa (3.2E-3) (1.8E-3) (3.6E—3) (8.1E=3) (B.2E-6)
3.8E-5 22E-3 0.013 0.012 0.013 0.024 0.014 5.4E-§
Mg (0.16) {0.24) (0.15) (0.18) (6.7E—4)
5.5E-4 0.067 0.13 0.069 0.12 0.13 0.21 4.1E-4
27 Al (44E-3) (7.0E-3) (3.7E-3) (5.0E-3) (2.5BE-9)
6.6E-5 0.012 0.019 8.6E-3 0.026 0.031 0.023 6.5E-5
8gj (0.10) 0.13) (0.24) (0.12) (7.1E-4)
7.3E-4 0.44 0.16 0.094 0.35 0.24 0.12 4.6E4
i2g (0.044)  (0.056) 0.11) (0.053) (2.964)
3.9E4 0.20 0.066 0.048 0.15 0.12 0.044 20E4
BAr (0.009}  (0.010) 0.021)  (0.009) (4.2E-5)
8.8E-5 0.05 0.011 0.007 0.023 0.021 0.007 3.0E-5
MK (1.9E—-5) (14E-5) (3.8E-5) (1.5E~5) (14E-T)
4.1E-6 1.0E—4 14E—4 14F-4 58F-4 37E—4 68E—5 34E-7
Wy (0.008)  (0.009) (0.019)  (0.008) (3.3E-5)
7.0E-5 0.027 0.009 0.0050  0.017 0.016 0.0057 24E-5
Ty (L.RE—4) (14E—4) (20E-4) (1.2E-4) (5.0E-7)
2.5E-6 23E—4 18E—-4 74E-5 20E—-4 20E-4 |7E—-4  57E7

1. Rawscher et al. (2002); Z = 0.02, including wind mass loss.
2. Chieffi and Limongi (2004); Z = 0.02. Numbers in brackets are for Z = 0.001. No
wind mass loss assumed.
3. Nomoto et ai. (2006), including wind mass loss, Z = 0.02, with numbers in brackets

for Z = 0.001,

Species are given with their proto-solar abundance by mass fraction, after Lodders (2003).
The last column gives the yield calculated by Nomoto et al. for core-collapse supemovae
within a Salpeter IMF between mass limits of 0.07 and 50 M.




Table 7.3. Primary element production from massive stars with modest mass loss

M Mg M, Mcof He C O Z
120 81 81 59 9.8 0.88 35 42
85 62 62 38 8.1 0.72 23 27
60 47 28 25 6.0 0.70 14 17
40 38 17 [4 42 0.55 6.8 10
25 25 9 7 35 0.40 24 4.4
20 19 7 5 2.1 0.30 1.3 29
15 15 5 3 1.6 0.20 0.46 1.5
12 12 4 2 1.4 0.10 0.15 0.8
9 9 3 2 1.0 0.06 0.004 0.3
3 5 1 ! (.45
3 3 (.09
# Final mass at end of carbon-burning (or helium-burning for lower masses).
b Mass of He core at end of carbon- or helium-burning.
“ Mass of CO care at end of carbon- or helium-burning,
Source: Maeder (1992) for the case Z = (0.001, ¥ = 0.24.
Table 7.4. Primary element production from stars with drastic mass loss
He C 0 Z
Mt M, e b a b o b a b
120 24 42.7 —0.1 8.0 03 0.0 0.2 10.1 0.7
85 35 16.7 —-0.4 13.5 0.4 4.0 0.6 193 1.6
60 3.0 13.5 —0.3 7.2 0.3 1.4 4 9.8 1.2
40 3.6 6.1 —04 4.9 04 2.1 0.6 8.0
25 11.3 1.5 0.6 0.30 0.32 26 4.5
20 14.0 1.6 1.5 0.22 1.3 27
15 13.6 1.4 1.3 0.14 04 1.3
12 11.5 1.2 0.07 0.1 0.7
9 8.6 0.9 0.03 0.0 0.2
5 4.9 0.40
3 3.0 0.07

“ Sum of amounts freshly produced and expelled in wind and in final ejecta (SN or PN),

& Amount freshly produced and expelled in final ejecta (SN or PN).
Source: Maeder (1992) for the case Z = 0.02, ¥ = (.28, high mass-loss rates.




Table 7.5. He, C and N production from intermediate-mass stars:Version |

Hex100 Cx1000 BCx10* “Nx1000 SOox104
Minit z Mo 3 2.4 0.27 0.8 64
0.004 1.20 3.3 0.33 1.3 9 —32
0.008 120 41 —0.05 1.6 11 —~10
8 0.02 1.15 39 —0.92 1.8 11 —-16
0.001  L.15 5.6 1.7 2.1 18 9.6
0.004 098 25 0.3 0.88 6.4 2.6
0.008 097 2.6 0.0 0.97 6.4 0.7
5 002 092 3.1 —0.7 1.4 7.3 -29
0.001 1.03 4.8 25 4.7 14 13
0.004 091 20 0.8 2.7 4.5 2.8
0.008 090 26 0.7 3.0 4.4 0.6
4 0,02 079 3.1 4.6 0.70 1.8 —22
0.001 089 3.6 14 —0.13 0.07 12
0.004 066 32 7.4 0.13 0.44 5.1
0.008 064 34 6.8 0.24 0.78 3.0
3 002 062 3.3 5.1 0.67 1.7 —0.01
0.001 0.71 44 13 —0.22 0.07 12
0.004 062 2.7 4.9 0.11 0.34 3.6
0.008 061 25 4.4 0.22 0.58 25
2 0.02 060 2.0 2.4 0.60 1.3 0.78
0.001  0.64 35 9.5 —0.19 0.037 8.4
0.004 0.60 1.9 2.2 0.10 0.20 2.1
0.008 059 1.9 2.5 0.18 0.36 2.2
15 0.02 059 1.6 0.80 0.51 0.99 3.7
0.001 059 1.8 1.7 —0.14 0.028 1.5
0.004 058 1.5 0.68 0.074 0.12 0.64
0.008 058 1.3 —0.17 0.14 0.24 0.54
1 0.02 058 1.9 —0.12 0.48 0.77 9.8
0.001 058 1.3 —0.021 —0.13 0.025 —0.02
0.004 058 1.2 —0.09 0.065 0.10 —0.01
0.008 058 1.2 —0.15 0.12 0.20 0.28
09 002 057 1.0 —0.42 0.31 0.48 —0.39
0.001 1.4 1.5 0.15 1.4 2.0
Over- 0.004 1.5 1.6 0.36 1.4 1.5
all 0.008 1.6 1.5 (.45 1.6 0.5
yield  0.02 1.7 1.0 0.52 1.8 1.0

After van den Hoek & Groenevegen (1997), with their standard parameters, except that
for Z = 0.001 the mass loss parameter » in the Reimers (1975) formula is 1 instead of 4.
The lowest block represents the overall yields contributed by intermediate-mass stars in a
population governed by a Salpeter mass function between 0.1 and 120 Mg, calculated
from the above stellar yields by Marigo (2001}, to be compared with solar abundances (by
mass} given in the second line.




Table 7.6. He, C and N production from intermediate-mass stars:Version 2

Minit Z Mem  *Hex100 "Cx1000 "“Cx10* "“Nx1000 '0Oxig*
0.004 1.04 17 1(4) 6.9(6.5) 47(43) 1(31)
0008  1.03 32 ~3(2) 3.2(2.7) 22(14) ~27(13)
5 0.019  1.00 20 A1) 37023) 13(3) —40(14)
0.004  1.00 20 24) (7 44{42) 23(35)
0.008 098 14 8(10) 34029 14(11) 5(20)
4 0.019  0.90 13 16(20) 2(2) 5(0) —12(18)
0.004 097 22 78 0.58 0.62 62
0.008 0.89 16 47 0.54 1.46 29
3 0.019  0.79 14 36 1.38 3.36 5.8
0.004  0.75 18.5 71 0.11 0.23 58
0.008  0.68 9.0 29 0.32 0.67 19.6
2 0.019  0.63 6.0 16 0.88 1.53 5.3
0.004 064 8.1 30 0.095 0.083 25
0.008 0.61 3.3 8.4 0.25 0.18 6.4
1.5 0.019 (.58 1.7 2.4 .58 0.56 1.5
0.004 0.6] 0.59 —0.020 0.046 0.018 0.0011
0.008 0.61 13 8.4 0.25 0.32 6.4
1.0 0.019  0.54 0.70 —0.078 0.21 0.069 0.00
0.004 0.59 0.048 0.0031 —0.096 0.0080 0.00
0.008 0.58 0.49 —0.021 —0.058 0.018 —0.002
0.9 0.019  0.54 0.51 —0.045 0.13 0.038 0.00
Over- 0.004 3.1 9 1.0 1.0 7.5
all (1.00% 1.8 4.0 0.40 0.40 2.5
yield  0.019 1.4 2.5 (.32 o (40 0.1

After Marigo (2001) with standard parameters. Numbers in brackets denote the primary
contribution from masses 4 and 5 M. (Primary contributions are necessarily positive,
whereas secondary ones can be either positive or negative.) Overall vields defined as in

Table 7.5.




Table 7.7. Element production from SN la

Species Mass/M, | X/ Xse]°
24 Mg 0.09 —1.1
B5j 0.16 —0.3
32g 0.08 —{.4
AL (.02 —{0.3
OCa 0.04 0.1
54Fa (3.14 0.6
S6Fa (161 0.0
Ni 0.06 0.4
Cr-Ni 0.86

“ Logarithmic element: “®Fe ratio relative to solar.
Source: Nomoto ef al. (1984), model W7, see
also Thielemann ef af. (1986).




PW‘L OLW] L S S %ka[\‘ob\

[P D\ (/iju«): _0,((_\)_ 20 () Ay

ATNC
A L
of Ln

AW
W«uou‘% %moi»\ou /w Asca X volung

A v

A My
AN SES — /&LM\M oS t\j’j Ve [o~ //t(o “A

-

A Loy
(,‘(Hv) SC e AL L\,uv\j(\{’

I ME Aepe— A
() AS O~ /&%&AM oj Saéal/"

w & O(") /gow;— /6.\1./(,0(
(e = PPPRE/ (T v )

T 28 C’f jov(ac/klc. A



Y E)D> vvan vale c/% Sq[ar %avwwuhkou\
0O U<~ Had Hoilo

M52 ol ol —Aived
LE = FD”F/{z’Mcm) ' (T)}

Lo QL(uAJ/( 1"\. QIJ(,{’) ()._\ SLow/'
toee
(\m L\/Md.&\a_ie LA bgs e§

p—

j
IM‘::PDMF/[ G (&) At
e

— 7
[~ T



TIEs  bypleal il () el S

—A5S
€~j~ L (;6(\/‘") = OI/(} L
ARAY H@
f (—~ C{?(‘/"‘) A~ = N oviralep atlots
0(/\ ("(9

q/ Sékr 4(/»4/\4&{4'0\« Vo\k S/:/Z
vt‘jp('cove/zj 5.‘(,\,56\/(1 o oS aore e A

e-9- Y =4, e f’):/(anva”(OOL

f,g.ﬂi o fe w0
a A Wj} yalale Cuv(o()ot-«v(/) Fo
SJU\‘/&SL\S (}f l/\A,L(./LlAt %;/UW L\JA/\/U}CV\



‘n%ﬁalpéter (ﬂ.15 ' I
OF e =
05 .
_1 = -
E 15} :
E | ~ =—— Kroupa-Salpeter
2 25 ]
- Kroupa-Scalo <
-3 error .. i
a5l bar Scalo (b'=1) i
—4 L -
_45 | l l l ] ] ]
—1.5 —1 0.5 { 0.5 1 1.5 c 2.5

log m
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Cosmic abundances of elements and isotopes
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Fig. 3.38. Schematic cross-section through the Galaxy.

SOLAR CYLINDER




Table 7.9. Some properties of the Galaxy and the solar cylinder

Galaxy Solar cylinder
Age 14 to 15 Gyr
Mass now in stars® 7 x 101% ¢ 45 M pe™?
Mass now in gas® ~ 7 % 10° Mg, 7t 4 M pe?
Gas fraction ~ (}.1 .14 to 0.25
Surface brightness 23my, My, arcsec 2
(M/Ly)/(M/Ly)p® 3 3
Processes tending to deplete the gas:
Average past SFR (5t0 N~ ! Mg yr—! (3 to 4.5~ Mg pe™? Gyr™!
Gas consumption time ~ 1 Gyr 1.5 to 5 Gyr

Processes tending to restore the gas:
Mass ej. from AGB+PN¢ 0.8 Mo pe 2 Gyr!
Mass ). from O stars? ~ 0.05 Mg pc=? Gyr™ !
Mass ¢j. from SN ~0.15 Mg yr~! ~ 0.05 Mg, pc—2 Gyr™
(Total mass ejection from stars ~ 1 Mgpct Gyr™1)
Net inflow from IGM¢ < 2 Mg yr™! < 1 Mg pe™2 Gyr™!

Sources: * Binney & Tremaine (1987); ¥ Kulkami & Heiles (1987}, © Jura (1989);
¢ Pottasch (1984); € Lacey & Fall (1985).
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