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Outline laytiiute of Modkei @m@m@ao@ms%

1, r-process
-CEJSNe scenario

2, measurement of *?Fe(n,y) reaction

-facility & detector
-reaction rate

3, 60Fe/26A|
-observation
-model calculation
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Nucleosynthesis
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r-process Iniiiote of (ModcmPhiicasCRo e
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r-process
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Entropy ~ Magneto HydroDynamics Collapsar

Supernovae
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The sites of r-process remain open

Common Envelop Jet Supernova s
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CEJ-SNe
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The MS star is massive
enough to maintain
synchronization and to
prevent a CEE.

Common Envelope Jet
Supernovae
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First SN: The explosion
ejects less than half of
the binary stellar mass,
keeping the stars bound.

-death of two stars

-RSG and NS
-RSG swallows NS

-Ns spirals in core

-accretion disk formed
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The common envelope jets supernova
(CEJSN) r-process scenario.
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The MS star expands and
eventually swallows the
NS.

The NS spirals-in inside the envelope
of the giant star. It might launch jets,
but there is no r-process.

.
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Ye:0.10~0.13
Ye:0.13~0.16
mes Ye:0.16~0.19
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JIN & Soker, ApJ, 971(2024)189
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CEJ-SNe InvtitutcYotinod - @m@m@ao@ms%%

THE ASTROPHYSICAL JOURNAL LETTERS, 859:1.24 (6pp), 2018 June 1
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—-02F o - £ ? 1-6.1 /
= : % @ —_ Using the production ratios from Schatz et al. (2002), the
E—OA- . 1833 & Th/U age is 13.0 = 4.7 Gyr, commensurate with its low
= ' o °. ® o g metallicity. Uncertainties on the age contain only the measured
§0—0.6- i & "o 1126 = abundance uncertainty and do not include those on the
— ' production ratios. The and U/Eu ages are
—0.8 121.9 .
| = and 5.8 Gyr, respectively. These ages can be made to agree
10} DES J033525 7540207 {313 with the Th/U age of 13.0 Gyr by boosting the initial
----- T R S production ratios of thorium and uranium by a factor of 3.1.
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Age by CEJSNe: 11.09Gyr
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2, measurement of *?Fe(n,y) reaction

-0OSLO method
-reaction rate
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59Fe(n,y): Experimental setup Iniiiote of (ModcmPhiicasCRo e
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9Fe(n,y): LAMBDA Detector

LAMBDA (LArge-scale Modular BGO Detector Array)
49 BGO modules

-Size:bcmxbcmx12cm

-Energy resolution: <9.7%h@662keV
-Total efficiency: 90%@1MeV 80%@10MeV
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59Fe(ﬂ,\/)i data analyS|S lostiitote of (ModciPRIICI SRS
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IFe(n,y): gamma strength function Untitutelomod - - @anﬂ@ao@mﬁ%%
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1, r-process
-CEJSNe scenario

2, measurement of >°Fe(n,y) reaction

-0SLO method
-reaction rate

3, 60Fe/26A|
-observation
-model calculation
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60Fa/25A|: observation In%tituteYotmed i @m@aﬂ@ao@ms%%

60 . 26 . o
Fe T, 2.6My Al T, 0.7My a
. 6 4
Records of recent nucleosynthesis oot I 9
E 5«%"' i12 8 w7 i 1
B e e e e s e e e 6.0 * 110 f f T 7
RS I =i S e 1 1ss L __________________
(\"E 50+ B FeMn Crust-2 cﬁ‘c”1o- - 5.0 - 1x10°
2 457 ‘%ME 8] -Li 145 f&%
§ 40 % 2 6] L 140 32 10° - (b) 6
Tz’ 35 Ll 8 4] Lll%r 435 5 & g 1 f ; 4
T 304 ‘;l = 2] 1z.0 2 é 2 10 5—»% 2 g 8 P o
S 25 ,I, 0 25 88 E . $ea taw «
8 20 E S B 2.0 f: = = e
8 15 : 1.5‘33 10" g
E’ 10 / Jio 8 102 \D\M'
S s AT 0.5 0.1 1 10
1%} 0_/}/' S 7I/‘/=;L/'7 - Ao Depth D (g/cm?)
o] 1 2
Time perlod (Myr)
%0Fe found in sediments from Indian Ocean, Nature,71 %0Fe found in Moon from Apollo 16, PRL,151104

several observations have been made on %°Fe/?°A|
-gamma-ray emission in our galaxy: 18.4%+4.2%, Wang+ Apl, 2020
-sediments from Indian Ocean: 18%(+15%,-10%), Feige+ PRL, 2018
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Two scenarios can produce 60Fe and 26Al at same time:
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T |
1, low and intermediate-mass AGB stars " P -
-highly depends on models 7 w 70.0001

-4 orders of magnitude

2, massive stars' core-collapse supernovae Initial Mass (M,)

-both of them can be ejected in NDW
-models over-predict such ratio by about a factor 3 to 10 (1Dmodel)

UUC LO ICSS IICULIOILS ITOIIL U1€ ~ INC Source, wilicil would preieraoly

them in the Galaxy. Most massive star models over-predict such capture protons than « particles. More investigations are needed,
ratio by about a factor 3 to 10, (see, e.g. Woosley & Heger 2007; also comparing these 1D model results to current 3D supernova

Sukhbold et al. 2016; Austin, West, & Heger 2017). However, there modelling. PASA 38 602
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%OFe/?%Al: in nucleosynthesis lasflioie of Medei @EDM%@@S%@L

Run the evolution to obtain 60Fe/Al26

1 in CEJSNe
-Al26 I1s not able to produce:-

2 1n 3D model of CCSNe
-slightly neutron rich
-ongoing
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loAfiote of MedcimPhiicr e

>ummary New Facility-HIAF

-neutron rich unstable isotopes
1, r-process ~first beam commissioning on 10/28/25
-Common Envelop Jet Supernova s significant scenario ‘°t"ly StPe"t one day for ion injection, acceleration and
extraction

2, measurement of >°Fe(n,y)

-first experiment in China
-new rate less than REACLIB

3, 50Fe/25Al

-in progress
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