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44Ti:  Nuclear network calculations 

The et al. (1998):  “Nuclear reactions governing the nucleosynthesis of 44Ti”

- post-processing sensitivity study 

- single zone with Ti = 5.5 GK, ρi = 107 g/cm3 → adiabatic expansion of 28Si + 30Si matter
- ρ ∝ T3, ρi declines exponentially in time 
- T → 0.25 GK (charged particle freeze-out)
- same conditions as Woosley and Hoffman (1991) (i.e. Si burning → alpha-rich freeze-out)

- repeated for 3 values of η = 0 (He core), = 0.002 (C/O core); = 0.006 (Si core)
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- post-processing sensitivity study 

- single zone with Ti = 5.5 GK, ρi = 107 g/cm3 → adiabatic expansion of 28Si + 30Si matter
- ρ ∝ T3, ρi declines exponentially in time 
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- same conditions as Woosley and Hoffman (1991) (i.e. Si burning → alpha-rich freeze-out)

- repeated for 3 values of η = 0 (He core), = 0.002 (C/O core); = 0.006 (Si core)

- reaction network: H – Br (Z = 1 – 35) 

(α,γ), (α,p), (α,n), (p,γ), (p,n), (n,γ) reactions

experimental rates when possible; majority (esp. near 44Ti) from SMOKER

multiplying rates individually by uniform, T-independent factors of 100 / 0.01
→ look at effects on final yields of 44Ti



44Ti:  Nuclear network calculations 

The et al. (1998):  “Nuclear reactions governing the nucleosynthesis of 44Ti”

44Ti(a,p)47V

45V(p,γ) 46Cr

40Ca(a,γ) 44Ti

44Ti(a,γ) 48Cr

27Al(a,n) 30P

30Si(a,n) 33S

Reaction‐rates to which 
44Ti is MOST sensitive:

Is a factor 100 justified?
Probably not…



44Ti:  Nuclear network calculations 

Hoffman et al. (1999): “The Reaction Rate Sensitivity of Nucleosynthesis in Type II Supernovae”

- 1-D hydro code (KEPLER), co-processing with 200 isotope network (H – Kr)

- induced explosions of 15 and 25 Msol stars: inward, outward moving piston (WW95)
→ vpiston causes KEf of ejecta ~ 1 – 2 foe
→ piston position + energy gives mass cut

- reaction network: experimental when possible
→ 2 sets of theoretical HF rates (SMOKER, CRSEC) for heavier masses

- ejected yields from using these 2 different theoretical reaction libraries compared
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Ejected yields :15 Msol model
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T = 3 GK
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