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Ha observations with high temporal resolution allow a detailed analysis of the chro­
mospheric response to the primary energy release. The timing relationship between 11a 
and hard X-rays gives information about the energy transport. mechanism. Sites ol massive 
injection of lionthermal electrons are identified by characteristic features in the lln line 
prolile (Canfield et al. 19S4;. Canfield and. Cayley 1987).

We have built a specialized post-focus instrumentation for lln Hare observations with 
high temporal resolution (Figure 1). It consists of two digital CCD imaging systems which 
can be operated simultaneously. One system takes images at lln line center at. a rate of 
3 images every second. The other CCD is coupled to an imaging spectrograph. It takes 
images simultaneously in 25 spectral channels along the Ihi line profile at a rate of 1 set of 
images every 2.3 seconds. Doth systems are installed at the 15 cm Telescope ol the Specola 
Solare Ticinese at Locarno-Monti (Switzerland). For the calibrat ion, display, and analysis 
ol the large amount of multispectral data, special soft.wan* has been developed.

t kon
r u n  m i n i

! '1 n,iir«* 1. Tw o digital CC D  cam era system s are sim ultaneously used Ibr the acquisition of the lln  line 
c e n t e r  intensity  ( upper part) and .the Ho line prolile. 'Die d a la is 'salihraled on a main frame com puter before 
deluded analysis is done. T he dedicated I M . A C  system  b used for the display and deluded investigation of 
p ictures in different spectra l channels.

* now at the Institute for Astronomy, University of Hawaii

211

https://doi.org/10.1017/S0252921100154181 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100154181


2 1 2

https://doi.org/10.1017/S0252921100154181 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100154181


0.
8 

0.
85

 
0.

4 
0.

6 
0.

8 
0.

8 
0.

85
15 24 15 25 15 26 15 27 15 28

KERNEL B

1 o. ' l r m p o r a i  u l 'kernel  15 al d i i l e i c n t  wavei.i iLpli.-) wi i l i in l l u .  '1 lie l ianl  X ray l lux a l u V e  'J;j k e V
I <-'111 H X K I i S )  i.-> MioU’il fu r l v l ’el ’e iu ’ e.

-5  0 5

WAVELENGTH (A)UT ON 1 907 MAY 24

213

https://doi.org/10.1017/S0252921100154181 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100154181


First  successful observations wi111 both systems operating simultaneously have been 
carr ied out on a lb flare on May 21, 19S7. This unique set' of observations gives a good 
picture of the impulsive phase in Ila. The flare is analyzed in more detail in Wiilser and 
Mar t i  (1988). Here we want to illustrate the capabilities of the instruments, and some
aspect- of the first observations.1

figure 2 shows the flare region at 3 different spectral channels of the imaging spectro­
graph: at Hu 0.3 A, line center, and Ho -\- 0.5 A. The flare is visible at all three channels. 
The two main kernels are denoted by the letters A and B. At the bottom of the Figure, 
the grey level coding of the intensity is shown. The transformation of the original color 
representation into a black and white print resulted in a somewhat arbitrary relationship 
between the intensity and the print grey-level. The graph shows the line profile of the quiet 
sun at the location of the crosshair. The short vertical tick above the profile indicates Ifa 
line center.

The line profile varies greatly in space as well as in time. Figures 3 and 4 show the 
llaie at two dilferent times (15:25:28 UT, and 15:26:38 UT, respectively). The crosshair 
is moved to the pixels of strongest, emission. At 15:25:28 the left part of kernel A shows 
at long ied shifted emission which is believed to be the signature of a downward moving 
chi omospheric condensat ion produced by massive heating (e.g. Fisher (it al. 1985). At 
15:26:38 the right, part of kernel A shows strong line center emission, but much less red- 
asymmetry.

The temporal evolution at diiferent spectral positions within the Ha line profile gives 
valuable information on the flare heating mechanism. Figure 5 shows the temporal evo­
lution of kernel B and some selected line profiles. The temporal evolution at line center 
was observed by the line center imaging system, whereas the,line wing data, and the line 
profiles are from the imaging spectrograph. The data of the imaging spectrograph start 
about 20 s after Hare onset because of a. tape rewind occuririg-iit"this time. The hard X-ray 
data are from HXKBS aboard the Solar Maximum Mission satellite (Dennis 1988, private 
communication). At hard X-ray maximum the count rate, wasc~ 550 counts/s above 25 
keY. Note the close correspondence of the hard X-rays and the Ha line wings, suggesting 
heating by a beam of non-thermal electrons at this kernel. g
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