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Modeling emission signal from unresolved overlapping loops

How are they related?



(Based on: Jensen at al., Phys Rev B 1989; Kertesz & Kiss, J Phys A 1990; Manna et al., J Stat Phys 1990)

(W. Schottky, Phys. Rev. 28 (1926) 74)
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2014:     n = 120 2019:     n = 120

SDO AIA  171 A



Rmin = 1.01 RS, Rmax = 1.11 RS, 100 azimuthal profiles,  5027 angular bins  

Solar maximum example: 2014/01/01



Solar minimum example: 2019/01/01

Rmin = 1.01 RS, Rmax = 1.11 RS, 100 azimuthal profiles,  5027 angular bins  



R = 1.02 – 1.03 Rs



Q = AIA_BP_ESTIMATE_ERROR( mean(res_2014.cut_arr[0,1].intensity[2000:2500]), 171, /loud)

Counts [DN] RMS Error SNR Shot Dark Read Quant Compress  Chianti Calibrat

724.87       28.61    25.33 28.52 0.18 1.15 0.29 1.98     0.00     0.00

q = AIA_BP_ESTIMATE_ERROR( mean(res_2019.cut_arr[0,1].intensity[2000:2500]), 171, /loud)

Counts [DN]   RMS Error SNR     Shot     Dark     Read    Quant Compress  Chianti Calibrat

514.13       24.11    21.33    24.02    0.18     1.15     0.29     1.67    0.00    0.00

R = 1.02 – 1.03 Rs R = 1.02 – 1.03 Rs



2014/01/01 2019/01/01

Single day



2014, averaged over full profiles 2019, averaged over full profiles

Yearly averages



2014, averaged over 1024-point profiles 2019, averaged over 1024-point profiles

Yearly averages



Interpretation (draft)



2014

2019
d~2-5 Mm

 ~  1  ?
p(Ds) ~ 1/Ds

Normalized PSD

Assuming power-law scaling of strand sizes / broad distribution of Ds, gamma = 1



Assuming fixed strand size / narrow distribution of Ds





To be continued…




