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Ha obscrvations with high temporal resolution allow o detailed anadyis of the clivo-
mospherie response to the primary cuergy release. The timing relationsip hetween Ha
and hard N-rays gives information about the encrgy transport mechanisni. Sites ol massive
injection of nonthermal electrons ave wdentilied by characteristic features in the Hao line
prolile (Canficld et al. 1984;. Canficld and Gayley 1987).°

We have bullt a specialized post-focus instrumentation for Ho flare observations with
high temporal resolntion (Figure 1), 1t consists of two digital CCD tmiaging systems whieh
can be operated simultancously. One system takes mmages at Ha line center at o rate ol
3 mages every sceondd. The other CCD is coupled to an himaging spectrograph. Tt takes
nuages simultancously in 25 spectral clinumels adong the Ia line profile at o vate o 1 set of
iages every 2.3 seconds. Both systems are installed at the 15 cin Telescope of the Specola
Solure Ticinese at Locarno-Mouti (Switzerland). For the calibration, display, and analysis
of the Targe amonnt of multispectral dita, special soltware has been developed.
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Vigure LTwo digital CCD canera systems are simultoconsly uscd [ar the acquisition of the Ma line
center intensity (upper part) and the Ho line prolile, The data s calibirated onicomain friane computer hefore
detatled analysis is done. The dedicated INAG System b: nsed for the display and detailad investgation of
pictures in dilferent spectrel chiannels,

e

now at the Institute for Astronomy, Usniversity of Tlawai

211

https://doi.org/10.1017/50252921100154181 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100154181

Vizure 20 Display sereen ol the INDAG systenn showane the e on My 28 FOST0 See text Tor explana

[NTRITE

ictre 30 o e conter moce at 102028 Ul on

Vv bes e B b the tagey the Tine protide of

' \‘ o
thop et the o sl Tocation s displ oed.

212

https://doi.org/10.1017/50252921100154181 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100154181

15 24 15 25 15 26 15 27 15 28

KERNEL B
BLUE WING (~1.5 A)
al =S 0 >
O_ | L LA A L AL |
15:24:55
g_l__ ". .':

xxJ_Lx}LILIA%,\lexILxL_Ln
T

) (RSO GO VS Y WO S VOO VO S S
&l L 1

_ WW | LINE CENTER l 15:25:05
< 4- %’W%‘m ’W%\mw |

0.8

1

2

:

L
~
s = ~
o
b -

SIS Ll!LlllJElllll!llLll ‘-/\/\
~ Ve e

-, ..

M

A

RED WING (+1.5 A)

| I TN YHUNE DRSS WY SSNE SHUNY SN W I |
L T r

&
S| 7 15:25:28

L ‘

!44__11111&1!

15:26:08

0.8

JLxllJJl]llllxijlzlllll

i
\\ HARD X—RAY
‘\.i
K""MVAMM

(TSNS NS NN VU VS VNS TS WS FUUIS WURT SUUK W VN SUNS SN WY S SN St ) IS NS A WY U N S U S N |
+ + \ + + t

"'\,n-ﬁ,\_\/_,_\//“m

15 24 15 25 15 26 15 27 1528 =5 0 5
UT ON 1987 MAY 24 WAVELENGTH (A)

Digure 5. lersporal o kernel B at diiferent wavelengths swinhinn oo The baad Neray Hux alove 20 LeV
om HEXRBS) b5 shown for reference,

213

https://doi.org/10.1017/50252921100154181 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100154181

Firat sueeessful observations with both systems operating simultancously have been
cinrried out on a1 e o May 24 1937, This unique set of observations gives a good
picture of the impulsive phase in Ha. The flare is analyzed in more detail in Wilser and
Mioti (193%). Here we want to illustrate the capabilities of the instruments, and some
a.pects of the first observations. L

Fignre 2 shows the flare region at 3 different spectral channels of the imaging spectro-
praphs at o 0.5 A line center, and o 4 0.5 A, The flare is-visible at all three chaunels.
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 aud white print resulted 11 a somewhat arbitrary relationship
Letween the intensity and the print grey-level. The graph shows the line profile of the quict
sun at the location of the crosshair. The shiort vertical tick above the profile indicates Ha
lne conter,

The line profile varies gn‘utly in space as well as i thme. Figures 3 and 4 show the
e ar two diferent times (15:25:28 UT) and 15:26:38 UT, respectively). The crosshuar
in oved to the pizels of :strnn;_gmt, crlssion. At 15:25:28 th(. left part of kernel A shows
Strong red shilted emission which is believed to be the signature of a downward 111()\’111'0"
"lll(:lnu‘ pherie condeusation produced by massive heating (e.g. Fisher et al. 1985).
15:26:38 the vight part ol kernel A shows strong line center emission, but much less lul
;l:\ynmu-l,l'y,

The temporal evolution at different spectral positions within the Ha line profile gives
vidduable mformation on the flare heating mechanisn. IFigure 5 shows the temporal evo-
lntion of kernel B and some sclected line profiles. The temporal evolution at line center
wis observed by the line center imaging system, whereas the line wing data, and the line
profiles are from the maging spectrograph. The data of the imaging spectrograph start
about 20 s after Hare onset because of a tape rewind occuring.ab this time. The hard X-ray
dataare from HXRBS aboard the Solar Maximun Mission satellite (Dennis 1988, private
connmunication). At hard Xeray maximum the count rate. was.~ 550 counts/s above 25
keVe Note the close correspondence of the hard X-rays and the Ha line wings, suggesting
heating by a heam of non-thermal electrons at this kernel.
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