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Understanding stellar evolutionby observingradioactivenuclei
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ÅPhoton energyrange: 340 nm -1000nm

(R~60000)

ÅSpatialresolutionΥ Ҕмлά 

(crateron the moon)
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E. M. Holmbecket al.2018 ApJL859L24

2MASS J09544277+5246414 ςgiantstar

ςσς4Èȡ†ϳ ρτȢπυ'ÙÒ ςσψ5ȡ†ϳ τȢτχ'ÙÒ
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2.7 m (107") Harlan J. Smith Telescope

ESA/Hubble & NASA

Suntzeffet al ApJ384 L33 (1992)
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ÅSingle photoneventwrtʐ

ÅPhoton energyrange: keV- MeV

ÅSpatialresolutionΥ Ҕмлά 

X-Ray telescope: NuSTAR

Radioactiveatomsin space

4



Alexander A. Breier, New Opportunities for Fundamental Research with Radioactive Molecules 5

Objects
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Objects

44Ti 26Al

Spatialresolution

Mean lifetime

ʐ= 85 y ʐ= 1.0 My

Regions

5´

Cas 
A

Bouchetet al., ApJ801, 142 (2015)
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Objects

44Ti 26Al 60Fe

Spatialresolution

Mean lifetime

ʐ= 85 y ʐ= 1.0 My ʐ= 3.8 My

Regions vanishing

5´

Cas 
A

Bouchetet al., ApJ801, 142 (2015)

Wang et al., A&A 469, 
1005 (2007)
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Objects

44Ti 26Al 60Fe

Spatialresolution

Mean lifetime increases

ʐ= 85 y ʐ= 1.0 My ʐ= 3.8 My

Regions vanishing

increases

5´

Cas 
A

Bouchetet al., ApJ801, 142 (2015)

Wang et al., A&A 469, 
1005 (2007)
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From MeV to meV

6

MeV


