
• Foreshock bubbles are large (up to 10 RE), 
explosive (expansion speeds of >100 km/s) 
events upstream of the bow shock

• FBs form under a usual range of solar wind 
conditions between 3 and 20 RE upstream of 
Earth’s bow shock

• FB cores often include deep, localized magnetic 
holes where the B-field drops to < 1 nT

• FBs should also occur at collisionless shocks 
elsewhere in the universe

MMS reveals in unprecedented detail 
the complex internal structure and 

nature of explosive foreshock bubbles 
upstream of collisionless shocks
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