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Electron Capture and Supernovae
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Electron Capture and B(GT)

Electron Capture = Gamow-Teller Transitions:

Gamow-Teller (GT)
(spin-flip)
AS=1,AL=0,Ad =1, AT =1
Transition Strength = B(GT)
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Core-Collapse Supernova and B(GT)

‘Electron Capture Rate o« B(GT) ‘
Consider two models for calculating B(GT)

WW (Woosley, Weaver) LMP (Langanke, Martinez-Pinedo)
Fuller, Fowler, Newman (FFN) Weak & Heger, Langanke, LMP Weak Interaction
Interaction rates rates
sIndependent Particle Model (IPM) «Shell Model (SM) Calculations
*No interaction b/t valance nucleons Interaction b/t valance nucleons leads to

fragmentation and quenching of B(GT)
Heger et al. (2001)
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Calculate and Compare

data *®Fe(n,p) datf i

S. El-

i’a\

QRPA/3

Systematically compare B(GT)
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Where to Start?

Nuclel for which there exist measured B(GT):
45SC’48Ti,50V’51V,55Mn,54Fe,56Fe’59C0’58Ni,60Ni’62Ni’64Ni,64Zn

B(GT) measured via . A.L. Cole et al. 2006
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(n,p), (d,”He), (t,°He)
e.g. t +58Ni > %8Co + °He
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EC rate relative to EC rate (KB3G)
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EC rate relative to EC rate (GXPF1a)
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EC Rate Comparison: GXPFla
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