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TRACE 195 Å

spatial resolution ≈ 360 km/pixel
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The Cusp as 
“Visual Proof”

“Behold!”
proof of the Pythagorean Theorem 

Bhaskara II (1114-1185)

“A Magnificent Cusp”
Hugh Hudson/Yohkoh Science Nugget
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Height-Time Plot for Measuring Kinematics



Supra-Arcade Downflows: Another Example

Running Difference

TRACE 195 Å



Sheeley, Warren, & Wang, ApJ, 2004

Height-Time Plot
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Height-Time Plot: March 16, 2011
SDO/AIA 131 Å 



Example Height Time Track: March 16, 2011

h(t) = h0 + vT t+ a0⌧
2(e�t/⌧ � 1)

v(t) = vT � a0⌧e
�t/⌧

a(t) = a0e
�t/⌧





Median Initial Height
AIA: 111 km/s

Savage & McKenzie 2011: 83 km/s





Median Initial Velocity
AIA: -144 km/s

Savage & McKenzie 2011: -146 km/s
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Evidence for “patchy” reconnection?



Initial Formation of High Temperature Flare Loops

first hot loops form “in place” - no initial downward motion



Height-Time Plot: March 16, 2011

first hot loops form
“in place” - no initial 
downward motion



Foullon et al., ApJL, 2011

Kelvin-Helmholtz Instability?



Inflows in the Outer Corona
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Supra-Arcade Downflows provide 
compelling observational 
evidence for magnetic 
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- Questions:

- Velocities are sub-Alfvénic

- Evidence for “patchy” 
reconnection?

- Initial loop formation?

- “tadpoles” vs “loops”

- Wave motions?

- Outer corona?


