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“Accreting white dwarfs as an alternate 
or additional source of s-process 
isotopes” (Iben, ApJ 243, 1981)

Who studied this problem:
Howard, Meyer, Woosley 199* ;
Arnould, Prantzos 199*;
Goriely et al. 200*; 
Kusakabe, Iwamoto, Nomoto 201*
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Cassisi, Iben, 
Tornambe’ 1998, 
ApJ, 496, 376

Piersanti, Cassisi, 
Iben, Tornambe’ 
2000, ApJ, 535, 932

Hydrogen-accreting CO white dwarf
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Type Ia models: 2D 

We tested different 
SNIa models:

• pure deflagration

• delayed detonation 
with different strenght

(simulation done by F. Ropke)



p-
pr

oc
es

s 
C

la
ud

ia
 Tr

av
ag

lio
He

id
el

be
rg

, J
ul

y 
19

-2
3 

20
10

Tracer particles in SNIa models
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Distribution of tracers

def

dc3

ddt-st

dd2d

def = deflagration
ddt-st = standard del. det.

dc3 = weaker del. det.
dd2d = stronger del. det.
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s-process 
seeds
Preliminary 
s-process tests 
in a close 
binary system 
during the 
secondary 
companion 
MS/giant 
accreting
on a WD 

(Cristallo, 
Piersanti et al. 
in progress)
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Results: solar metallicity



Deflagration

Stronger delayed detonation

Weaker delayed detonation

Delayed detonation standardDelayed detonation standard
Delayed detonation standard

Delayed detonation standard
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94Mo, 113In, 115Sn
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94Mo(ɣ,n)93Mo 
1.5

113In(ɣ,n)112In

5

115Sn(ɣ,n)114Sn
3
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113In, 115Sn are p-only isotopes?
r-process contribution (Dillmann et al. 2008, Nemeth et al. 1994)?

Zr



90Zr        60% from GCE of s-process
Travaglio et al. 2004; Serminato et al. 2009
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82Kr
11.6

83Kr
11.5

84Kr
57.0

86Kr
17.3

87Kr
76m

85Rb
72.2

86Rb
19d

87Rb
27.8

88Rb
18m

84Sr
0.56

86Sr
9.86

87Sr
7.00

88Sr
82.6

89Sr
51d

90Sr
29y

91Sr
9.5h

89Y
100

90Y
64h

91Y
59d

92Y
3.5h

90Zr
51.5

91Zr
11.2

92Zr
17.2

93Zr
1.5My

94Zr
17.4

95Zr
64d

96Zr
2.80

97Zr
17h

93Nb
100

94Nb
20ky

95Nb
35d

92Mo
14.8

94Mo
9.25

95Mo
15.9

96Mo
16.7

97Mo
9.55

98Mo
24.1

99Mo
66h

100Mo
9.63

85Krm
4.5h

85Krg
11y

96Nb
23h

97Tc
2.6My

98Tc
4.2My

99Tc
213ky

96Ru
5.52

98Ru
1.88

99Ru
12.7

100Ru
12.6

101Ru
17.0

102Ru
31.6

103Ru
39.3d

104Ru
18.7

100Tc
15s

+ p-process contribution from SNIa to 
be taken into account
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Sub-Chandrasekhar models
(Roepke et al. at MPA)

Nucleosynthesis in accreted mass
(Cristallo, Piersanti et al. in progress)

Chemical evolution

Future
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Metallicity study
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p-process in SNII:
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At which T p-process formed?
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Solar composition

In nature 35 nuclei can be found on the neutron-deficient side of 
the valley of stability ranging from 74Se and 196Hg, which are 
shielded against production by n-capture processes.
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p-process
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