
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
Theoretical curve of Fe XVIII vs. Ca XIV ratio observed by SUMER, using CHIANTI atomic data (dashed-dotted line) and new data (full line). The range of values observed by Teriaca et al. (2012) in an active region core while several microflares were occurring are shown as dashed lines (i.e. within 1.5 and 6). The SUMER temperatures with the new atomic data are higher, but still less than 4 MK.



    

  
    
      Fig. 2. 
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XRT Be-thin and Ti-poly temperature responses and their ratio.



    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
Relative increase in G(T) of AIA Fe XVIII line, normalised to 2.5 MK.



    

  
    
      Fig. 4. 

      
        [image: thumbnail]
      

      
Sequence of AIA negative images in selection of bands and timings. These images show the evolution of the microflare that occurred on 2011 September 3 at 14:20 UT. The box indicates the lower loop-top region chosen for detailed study.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
SDO HMI line-of-sight magnetogram of the active region NOAA 11283 at the time the microflare was observed, with the SDO AIA 94 Å contour overlayed in green.



    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
Scaled light curves in selection of AIA bands for lower loop-top region shown in Fig. 4 (boxed area). The vertical dotted lines indicate the timings of the images in Fig. 4.



    

  
    
      Fig. 7. 
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From top to bottom: Hinode XRT Ti-poly and Be-thin images during microflare peak; SDO AIA Fe XVIII emission. The box indicates the top of the lower loop area selected for further analysis.



    

  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
Temporal microflare evolution. Top: averaged count rates of the data inside the box of the two XRT filters (Ti-Poly and Be-Thin, squares and diamonds respectively), both divided by 100, as well as the reconstructed Fe XVIII emission from the AIA filters (triangles). Saturated data points in XRT are marked with an asterisk, and the vertical lines enclose the timing of the EIS observation of the same data interval. Bottom: temporal evolution of the temperature inside the box, obtained from XRT filter ratios. The dashed, vertical line indicates the time of the EIS observation in the same region.



    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
Hinode EIS monochromatic images in Fe XII and Ca XVII before and during main microflare. The box is drawn at the same location of the lower loop-top as in the AIA and XRT images (Figs. 4 and 7).



    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
Hinode EIS monochromatic image of Ca XVII line at 192.8 Å of microflare. Due to rastering, data were only recorded at a sparse spatial resolution, with the white stripes indicate data gaps. Each vertical raster is taken 11 s apart. The time-axis is given at the top of the graph, with time running from right to left. The loop-top is marked by the black box, which was selected for further analysis. The spatial coordinates of the data were shifted in order to be aligned with SDO AIA observations.



    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
DEM before (top) and during microflare (bottom), obtained from Hinode EIS. The pre-flare DEM is also shown in the bottom plot as a red line. The points are plotted at the effective temperature Teff. The labels indicate the wavelength (Å) and the main ion.



    

  
    Table 1. 

Observed and predicted radiances for microflare loop-top region, with raster start at 14:19 UT.




	λobs
	Iobs
	Tmax
	Teff
	R
	Ion
	λexp
	r



	(Å)
	
	(log)
	(log)
	
	
	(Å)
	





	192.93
	81
	5.42
	5.56
	0.64
	O V
	192.904
	0.84



	248.50
	70
	5.42
	5.67
	1.02
	O V
	248.461
	0.78



	
	
	
	
	
	Al VIII
	248.459
	0.21



	184.53
	789
	6.05
	6.12
	1.15
	Fe X
	184.537
	0.93



	192.80
	415
	5.42
	6.16
	0.99
	Fe XI
	192.813
	0.92



	192.38
	905
	6.20
	6.23
	1.20
	Fe XII
	192.394
	0.97



	264.79
	2910
	6.29
	6.37
	0.89
	Fe XIV
	264.789
	0.94



	274.21
	2410
	6.29
	6.38
	1.03
	Fe XIV
	274.204
	0.95



	192.02
	130
	7.19
	6.50
	1.03
	Fe XXIV
	192.028
	0.14



	
	
	
	
	
	Fe XI
	192.021
	0.76



	284.16
	30800
	6.34
	6.52
	0.97
	Fe XV
	284.163
	0.99



	195.25
	96.4
	6.44
	6.53
	1.15
	Ni XVI
	195.271
	0.91



	262.99
	4200
	6.43
	6.62
	0.93
	Fe XVI
	262.976
	0.99



	254.90
	463
	6.74
	6.68
	1.01
	Fe XVII
	254.885
	0.99



	192.84
	1720
	6.76
	6.71
	0.94
	Ca XVII
	192.853
	1.0



	263.76
	3 (ul)
	7.16
	7.11
	1.04
	Fe XXIII
	263.766
	0.96






Notes. Each line lists the observed wavelengths λobs (Å), the measured radiances Iobs (ergs cm−2 s−1 sr−1), the maximum and effective temperature (log values, in K; see text) Tmax and Teff, the ratio R between the predicted and observed values, the main contributing ion and CHIANTI wavelength λexp (Å), and the fractional contribution r (only contributions greater than 10% are shown) to the blend. (ul) indicates an upper limit.




  
    Table 2. 

Observed and predicted (using EIS DEM) Hinode XRT count rates.




	Filter
	Observed
	Phot.
	Phot.
	Phot.
	Coronal



	
	
	
	increased
	decreased
	





	Ti-poly
	14360
	9328
	9749
	9303
	7006



	Be-thin
	7380
	4589
	4897
	4589
	3420






Notes. The Phot. values are obtained with photospheric abundances. The last column shows the values with coronal abundances, where Fe is increased by a factor of about four (Feldman et al. 1992). The “increased” (and “decreased”) values are those obtained when the DEM at log T = 7.1 is increased (or decreased) by a factor of ten.




  
    Table 3. 

Observed and predicted radiances for loop-top region before microflare (same layout as Table 1), with raster start at 13:41 UT.




	λobs
	Iobs
	Tmax
	Teff
	R
	Ion
	λexp
	r



	(Å)
	
	(log)
	(log)
	
	
	(Å)
	





	192.93
	120
	5.42
	5.52
	1.07
	O V
	192.904
	0.86



	248.50
	210
	5.42
	5.61
	0.80
	O V
	248.461
	0.84



	
	
	
	
	
	Al VIII
	248.459
	0.14



	184.53
	1200
	6.05
	6.11
	1.08
	Fe X
	184.537
	0.93



	192.80
	756
	5.42
	6.13
	0.73
	Fe XI
	192.813
	0.88



	192.38
	1130
	6.20
	6.23
	1.14
	Fe XII
	192.394
	0.97



	274.21
	3030
	6.29
	6.37
	1.05
	Fe XIV
	274.204
	0.95



	264.79
	3610
	6.29
	6.38
	0.91
	Fe XIV
	264.789
	0.95



	284.16
	35000
	6.34
	6.45
	1.01
	Fe XV
	284.163
	0.99



	195.25
	130
	6.44
	6.48
	1.30
	Ni XVI
	195.271
	0.91



	192.02
	206
	7.25
	6.48
	0.85
	Fe XXIV
	192.028
	0.12



	
	
	
	
	
	Fe XI
	192.021
	0.74



	
	
	
	
	
	Fe VIII
	192.004
	0.11



	262.99
	3300
	6.43
	6.50
	0.82
	Fe XVI
	262.976
	0.98



	254.90
	108
	6.74
	6.60
	1.03
	Fe XVII
	254.885
	0.99



	192.84
	213
	6.76
	6.74
	0.74
	Ca XVII
	192.853
	1.0



	263.76
	3 (ul)
	7.16
	7.12
	1.01
	Fe XXIII
	263.766
	0.96







  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
Hinode XRT predicted count rates in microflare loop-top region for Be-thin and Ti-Poly filters.



    

  
    
      Fig. A.2. 

      
        [image: thumbnail]
      

      
Selection of EIS windows in microflare loop-top region. The spectra are in data numbers (DN) as a function of wavelength (Å).



    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
Top: monochromatic image in Fe XVII of EIS raster on 2011 October 22. A microflare region selected for DEM analysis is shown with a box. Middle: estimated Fe XVIII emission in the AIA 94 Å band, downgraded to the spatial and temporal resolution of the EIS raster. Bottom: AIA 94 Å band image.



    

  
    
      Fig. B.2. 

      
        [image: thumbnail]
      

      
Sample EIS spectral ranges of microflare region on 2011 October 22.



    

  
    
      Fig. B.3. 

      
        [image: thumbnail]
      

      
DEM of microflare region on 2011 October 22. The black line was derived using an upper limit for the Fe XXIII count rates, while the red line had this limit set to 0.



    

  
    Table B.1. 

Observed and predicted radiances for microflares region on 2011 October 22 (same layout as Table 1).




	λobs
	Iobs
	Tmax
	Teff
	R
	Ion
	λexp
	r



	(Å)
	
	(log)
	(log)
	
	
	(Å)
	





	171.05
	3430
	5.90
	5.98
	1.08
	Fe IX
	171.073
	0.98



	184.52
	632
	6.05
	6.13
	0.85
	Fe X
	184.537
	0.91



	192.80
	263
	6.13
	6.18
	1.06
	Fe XI
	192.813
	0.90



	180.39
	2277
	6.13
	6.20
	1.09
	Fe XI
	180.401
	0.97



	272.00
	361
	6.15
	6.25
	0.69
	Si X
	271.992
	0.97



	192.38
	817
	6.20
	6.26
	1.08
	Fe XII
	192.394
	0.96



	202.03
	1703
	6.25
	6.32
	1.08
	Fe XIII
	202.044
	0.97



	211.30
	4800
	6.30
	6.39
	1.23
	Fe XIV
	211.317
	0.98



	284.17
	28900
	6.34
	6.46
	1.28
	Fe XV
	284.163
	0.99



	265.02
	288
	6.43
	6.52
	0.99
	Fe XVI
	265.000
	0.99



	249.19
	3100
	6.48
	6.53
	0.99
	Ni XVII
	249.186
	0.98



	193.86
	347
	6.57
	6.55
	1.28
	Ca XIV
	193.866
	0.98



	280.17
	101
	6.03
	6.60
	1.00
	Fe XVII
	280.198
	0.40



	
	
	
	
	
	Fe XVII
	280.160
	0.50



	200.97
	263
	6.64
	6.60
	1.06
	Ca XV
	200.972
	0.96



	269.43
	49.7
	6.76
	6.61
	1.21
	Fe XVII
	269.420
	0.91



	254.89
	127
	6.74
	6.62
	1.19
	Fe XVII
	254.885
	0.99



	192.89
	320
	5.42
	6.63
	1.01
	Ca XVII
	192.853
	0.79



	263.77
	3 (ul)
	7.16
	6.91
	0.90
	Fe XXIII
	263.766
	0.62



	
	
	
	
	
	Ni XV
	263.768
	0.18
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