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▸ Spatial resolution plays a critical role in interpreting observations of the corona. 

▸ Some coronal heating mechanisms are expected to operate on very small 
spatial scales e.g. current sheets form on spatial scales of hundreds of m. 

▸ Most coronal loops are filamented, so measurements are averaged properties 
of loop structures (T, n, r)…? 

▸ Several observational results suggest 1MK loops are nearly isothermal (Del 
Zanna & Mason 2003, Aschwanden & Nightingale 2005, Warren et al. 2008, 
Tripathi et al. 2009) and organized on spatial scales of hundreds of km.

MOTIVATION



ESTIMATING THE VOLUME OF EMISSION: MULTI-STRAND MODEL - KNOWN GEOMETRY
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(Brooks et al. 2012)
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DETERMINE THE MINIMUM NUMBER OF STRANDS - TYPICAL CASE

▸ TRACE results: 

- Loops evolved slower than radiative cooling time. 

▸ Loops  

▸ EIS results:

Unresolved loop:  

5 strands with 280 km radius 
 needed to explain  

EIS and AIA intensities & widths
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ALSO SUPPORTED BY: 
• HI-C OBSERVATIONS OF SHORT LOOPS (BROOKS ET AL. 2013) 
• WIDTHS OF CORONAL RAIN BLOBS        (ANTOLIN ET AL. 2012) 
• WIDTHS OF TYPE II SPICULES                (PEREIRA ET AL. 2012)



THE UNRESOLVED FINE STRUCTURE RESOLVED (HANSTEEN ET AL. 2014)
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IRIS Si IV slit-jaw images

THE UNRESOLVED FINE STRUCTURE RESOLVED (HANSTEEN ET AL. 2014)
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HAVE WE RESOLVED WHETHER THE 
RESOLVED UNRESOLVED FINE 

STRUCTURE ARE REALLY RESOLVED?

IRIS Si IV slit-jaw images

THE UNRESOLVED FINE STRUCTURE RESOLVED (HANSTEEN ET AL. 2014)
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Widths & Lengths from cross-field intensity profiles

UFS OBSERVATIONAL PROPERTIES FROM 108 LOOPS
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Brooks et al. (2016)



UFS OBSERVATIONAL PROPERTIES FROM 108 LOOPS

Peak brightness & Lifetimes from intensity profiles.
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Brooks et al. (2016)



UFS OBSERVATIONAL PROPERTIES FROM 108 LOOPS

Widths

LifetimesPeak Intensities

Lengths
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Brooks et al. (2016)



▸ `

IMPULSIVE HEATING EVENT IN A SINGLE STRAND

                  Time increases from blue to red 
1-D hydrodynamic model with non-equilibrium ionization  
      (Bradshaw & Mason 2003, Bradshaw & Cargill 2013) 
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IMPULSIVE HEATING EVENT IN A SINGLE STRAND

                  Time increases from blue to red 
1-D hydrodynamic model with non-equilibrium ionization  
      (Bradshaw & Mason 2003, Bradshaw & Cargill 2013) 

SINGLE THREAD MODEL REPRODUCES:  
• 99% OF PEAK INTENSITIES 
• 76% OF LOOP HALF-LENGTHS 
• 81% OF LOOP LIFETIMES
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WHAT IS THE DISTRIBUTION OF LOOP WIDTHS? POWER-LAW?

Aschwanden & Peter (2017)
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Scullion et al. (2014)

DOES IT EXTEND TO VERY SMALL SPATIAL-SCALES? OR IS THERE A CUT-OFF?
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NEW SIMULATIONS

DAVID BROOKS       LOOPS-8      PALERMO, ITALY, 27 JUNE 2017

Brooks et al. (2012) EIS/AIA loop sample



NEW SIMULATIONS

WHAT WOULD HI-C SEE? 
• IF THIS 5-THREAD MODEL IS CORRECT. 
• IF LOOPS ARE COMPOSED OF MANY TINY (<10KM) THREADS e.g. Peter et al. (2013). 
• IF THERE IS A POWER-LAW DISTRIBUTION OF LOOP WIDTHS.
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Brooks et al. (2012) EIS/AIA loop sample



5-THREAD SIMULATIONS (STRANDS 280KM) 
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5-THREAD SIMULATIONS (STRANDS 280KM) 
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3893 THREAD SIMULATION (STRANDS < 10KM)
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104 THREAD SIMULATION (POWER-LAW DISTRIBUTION, STRANDS: 10-322KM)
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C0NCLUSIONS
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▸ Modeling suggests that coronal loops are nearly resolved and composed 
of only a few strands (1-10), with typical sizes in the hundreds of km. 
“Multi-stranded” means “A few strands”. 

▸ Properties of transition region loops (UFS) are consistent with single thread 
models, typical sizes in the hundreds of km. 

▸ Models of a few hundred km threads are most consistent with the data:  
- Intensity profiles of power-law simulations dominated by largest strands  
- Very small threads do not produce smooth profiles when models are 
“data driven”


