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Isotopic compositions are normal in the solar system
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Davis (2007)

Parent MeanLife Daughter Initial Abundance Nucleosynthesis Sites
"Be 76.6d Li 'Be/*Be~103
HCa 147Kyr 4K HCa/*Ca~108  sprocess; 0 burning Massive star; AGB
36Cl 434Kyr 365, 36Ar 36C1/3Cl~4x10-6
26Al  1.03Myr 26Mg 26A1/27AI~5x10°  Hor C burning Massive star; RGB; AGB
60Fe 2.16Myr 60Nj @Fe / 56Fe~5-10x10® C burning; n burst; s process; nNSE ~ Massive star; AGB; SNIa
10Be  2.18Myr 10 e/7Be~10"
53Mn 5.4Myr 3Cr %Mn/>Mn~1x10>  Siburning; NSE Massive star; SNIa
07pd  9.4Myr 107pd 107pd/108pd~5x10~>  ror s process Massive star; AGB; neutron star
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129] 22.7Myr 129 129] /127~ 14
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92Nb 50Myr 2r PINb/%Nb~10-+
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146Sm  149Myr N 146Sm /147Sm~9x10-4
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Lived Fe in the early solar system— A nearby event?




OTi

200

150

100

-50

-100

Heterogeneity in Small Phase!
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Nucleosynthesis of N-Rich Fe-Peak Nuclides

N S !
-~ |; °\_l} - 38 om 45 ma 221em | 60774
- 8 S8.6934 = ) L - o
0000161% EC EC EC
Co i~ Co51 | Co52 | Co33 | Co34 | Co55
18 ms 230 ma 193.23 i 17.5 %
+3ed - (7/2-) O+ T2
S3.933200 * *
T x| > x x EC EC
Fed6 Fed7 Fed8 Fedo Fe50 Fe51 Fe52 Fe53
20 ma 27 o oo TO s 150 305 s AXSh 451 m
04 0 72 [ (52-) [N - v2-
0 Cp ECp ECp ECp BEC BC EC
Mnds | Mnd7 | MndS | Mnd9 | MnSO0 | MnS51 | MnS2 | MnS3
41 = 100 = 1551 ms 382me | 28388 e | lm 55914 JAT4EEy
4 L0 04 3 52. 33 % "2
w! ECpECa {EC EC EC EC EC
Crdd j Crd5 | Crdo | Crd47 | Crd48 | Cr49 ] Cr31
53 mas 50 o 026 500 o 215 h 423 m nmd
0+ [ N2 0 2. v2-
JECp EC _ EC EC _ EC
V43 V44 V45 V46 V47 V48 V49 I
S00 ma 90 o &7 o 42237 o Ném 159784 o4
(V2-) 24) > "2 [ - k1,8 n "2
JEC EC EC EC
Tid2 Tid3 Tid4 TidS v
199 o 509 ms 63y 1848 m
0+ m- [ 72-
EC EC
Scdl Scd2 '
5963 o 6313 ma A8k ANk
- 0 - 2+
* *
EC EC
l
1A3E+S y
72
) A l .-
B 12360 6 23k
p 5 e
= 3 p

2 D D O 10
Bsh TEE«d y
A2 A2
EC
Co56 057 | Co38 D59 Coébl
T4 2TILT94d Mad 52714y L&SO b
e " 2 L "
E *
BC EC
Fes55 FeS0 Fe60
17y 5030 | LE5EEy
A2 N2 [
B
Mnsd Bl Mns6 | MnS7 | Mns8 | M=ss
234 25785 h 854 Abx 46
3 3 512 0. * N2
[
Cr56 Cr37 Cr38
S%m b4 % T
o V2. 5027124 0
I P .
V52 Va5 V36 V57
AMim 654
3 (el 5




Fluctuation Idea: Rare *8Ca>°Til®0, grains follow Poisson distribution in homogeneous Solar Nebula

D~20um=>3x10-1?g >°Ti (hibonites)

10 carrier grains to form a small size inclusion=>

1/~/10 = 32%(variation)
Grain size~1um=> 3x1012g >0Ti=>

D~ 1mm (CAls)

10° carrier grains to form a larger size inclusion=>

1/410% =1 %o

=> Solar System is homogeneous distribution
including of short-lived radioisotopes



10 = Trinquier et al., 2009
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Ca-48, Cr-54 rich composition
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Late Input to make heterogeneity!

Ordinary Cho_ndriis

T,

Uréilite
/1

7
(PSS

Primitivygolar System

1

.

54
e Cr

o




370 (%o rel. SMOW)

W

(S

[e—y

5180 (%o rel. SMOW)

Solar Nebula still existed!




HETOROGENEITY ON PLANETARY SCALE

* Most likely a late input event makes the solar system
incomplete mixing during homogenization, and “*Ca
strongly supports scenario of a n-rich SNIa event.

* Why 1sotopic deficit of n-rich Fe-peak nuclides was
occurred 1n asteroid?
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Fractionation?/>2Cr overabundance?



A nearby event to make late 1
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Factors to R

Size of solar system in late accretion epoch:

<100AU => Factor: 0.1~0.01?
Angle between solar disk and ejecta path =>

Factor: 0.47
Solar Magnetism => 0.57

=> Distance of a Nearby nSNla: R=0.2 pc
(Agreed with Adams (2010):0.1~0.3pc)



Summary

« ¥Ca/**Ca heterogeneity in differentiated
meteorites 1mply late input nSNe Ia dust
during solar system formation.

* Overproduced nSNe Ia Cr suggests either
interstellar fractionation or >?Cr effects.

* nSNe Ia nuclides deficit in asteroids may be
due to neighboring Jupiter effect to cease late
accumulation!?



