
Core Collapse Supernova:

Stars more than 10 times the mass of the sun eventually develop an Iron (Fe) core.
This Iron core collapses to form a neutron star.

𝑒 + 𝑝 = 𝑛 + 𝜈𝑒

40-year-old question:

How does ≈ 1% of the gravitational energy

released during neutron star formation

explode the star?

Solutions:

Neutrino explosion: The conventional model. 

Neutrinos (𝜈𝑒 , ҧ𝜈𝑒, 𝜈𝜇, ҧ𝜈𝜇, 𝜈𝜏, ҧ𝜈𝜏) heat the exploding gas.

Albeit popular, has fundamental issues.

Jittering jets explosion: We suggest that stochastic angular momentum

fluctuations in the collapsing core give rise to stochastic accretion disks

that launch jittering jets.

Conclusion

• We find vigorous convective regions at core collapse to have sufficient angular momentum fluctuations to 
explode the star according to the jittering jets explosion mechanism.

Supplying angular momentum to the jittering jets 

explosion mechanism
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Remnant masses according to the jittering jets explosion mechanism

for 11𝑀⊙ < 𝑀𝑍𝐴𝑀𝑆 < 48𝑀⊙
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Convective velocities , S+Si faction , Nuclear energy production
for 𝑀𝑍𝐴𝑀𝑆 = 15𝑀⊙ stellar model
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𝑬𝐠𝐫𝐚𝐯 ∼ 𝟏𝟎𝟓𝟑𝒆𝒓𝒈

𝑬𝐞𝐱𝐩𝐥𝐨𝐬𝐢𝐨𝐧 ∼ 𝟏𝟎𝟓𝟏𝒆𝒓𝒈
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From 1D stellar evolution simulation models using                we get the 
convective zones.
Taking the inner most convective region mass coordinate that satisfies 

𝒋𝒄𝒐𝒏𝒗 𝒎 > 𝟐. 𝟓 × 𝟏𝟎𝟏𝟓𝒄𝒎𝟐𝒔−𝟏 as the remnant mass:

𝑴𝒓𝒆𝒎𝒏𝒂𝒏𝒕,𝑮𝒓𝒂𝒗~𝟏. 𝟔𝑴⊙ − 𝟏. 𝟖𝑴⊙

𝑴𝒓𝒆𝒎𝒏𝒂𝒏𝒕,𝑮𝒓𝒂𝒗~𝟏. 𝟒𝑴⊙

F𝐢𝐧𝐚𝐥 𝐍𝐞𝐮𝐭𝐫𝐨𝐧 𝐒𝐭𝐚𝐫 𝐦𝐚𝐬𝐬 𝑀⊙

I𝐧𝐢𝐭𝐢𝐚𝐥 𝐬𝐭𝐞𝐥𝐥𝐚𝐫 𝐦𝐚𝐬𝐬 [𝑀⊙]

Ti
m

e

Silicon Burning

The convection becomes stronger during 

the collapse and supplies perturbation

seeds that form stochastic accretion disks.

𝒋𝒄𝒐𝒏𝒗= 𝑣𝑐𝑜𝑛𝑣𝑟

𝑡3 = 0 ∶ time when 𝑣𝑐𝑜𝑙𝑙𝑎𝑝𝑠𝑒 = 103 𝑘𝑚 𝑠−1
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