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Fig. 1. TRACE 1600�A (left) and 171�A (right) �ltergrams showing lo
ation of the CDS slit within NOAA AR 10646. The images were taken during the mainimpulsive phase of the 
are under study. Spe
tral data des
ribed and dis
ussed here were dete
ted between 191.1 ar
se
 and 214.9 ar
se
 along the slit. Solarnorth is up, and west is to the right. The intensity values in 
ounts s�1 are displayed in logarithmi
 s
ale.
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Fig. 2. Time-spa
e maps of the He i, Ov and Sixii intensities (upper row) and the Doppler shifts (lower row). The analyzed pre
ursor events (1, 2) and mainimpulsive phase (3) of the 
are are 
ir
ums
ribed by re
tangles. The intensity values in erg 
m�2s�1sr�1�A�1 are displayed in logarithmi
 s
ale. The Dopplershifts are in km s�1. Positive Doppler shifts 
orrespond to down
ows.
Dis
ussion and 
on
lusion� the 
hromospheri
/transition region o

urren
e of all events dis-
ussed here pre
edes their o

urren
e in the 
orona! parti
lebeams preferred as the me
hanism responsible for the energytransfer and 
hromospheri
 heating during observed 
are{ if the thermal 
ondu
tion dominated! events would be seenin 
oronal line �rst� strong up
ows during pre
ursor events! gentle evaporation� down
ow velo
ities followed by up
ows during the main impul-sive phase ! explosive evaporation 
onsequently 
hanged togentle evaporation (probably 
aused by de
rease of the energyof parti
le beams)) 
hromospheri
 evaporation of di�erent s
aleso

urs during the pre
ursor events and the mainimpulsive phase of the 
are
Outlook� analysis of the 
oronal pre
ursor visible in the Sixii inten-sity whi
h has no 
hromospheri
/transition region 
ounterpart(Fig. 2; time=09:12 { 09:24UT, Y=204.7 { 214.9 ar
se
)� analysis of the strong down
ow (o

urred without any signi�-
ant intensity enhan
ement) dete
ted in the Ov Doppler shifts(Fig. 2; time=08:58 { 09:06UT, Y=206.4 { 214.9 ar
se
)�multi
omponent �tting of the spe
tral pro�les� analysis of the 
o-observations obtained by TRACE instrumentin 171�A and 1600�A 
hannels and by DOT teles
ope in Ca iiHspe
tral line� estimation of the in
lination of magneti
 loops! determinationof the velo
ities along the loops

Introdu
tion
The re
onne
tion of magneti
 �eld lines is the most a

eptedme
hanism whi
h 
an release magneti
 energy during the 
ares.This energy is subsequently transformed to kineti
 energy of non-thermal parti
les and to heat. The resulting a

elerated beams ofparti
les and/or thermal 
ondu
tion fronts then propagate down-ward and heat the 
hromospheri
 plasma to 
oronal temperatures.As the 
hromospheri
 material heats, it expands upward into the
orona. This pro
ess is known as 
hromospheri
 evaporation.Observational eviden
e for 
hromospheri
 evaporation is there-fore based mainly on dete
tion of strong up
ows (�300 km s�1)in 
oronal emission lines (formed at temperatures higher than107K) during the 
are impulsive phase (Antonu

i & Dennis 1983;Dos
hek et al. 1996; Silva et al. 1997; Bornmann 1999).Hydrodynami
 simulations (Fisher at al. 1985a,b,
) of the re-sponse of upper 
hromosphere and the transition region to 
hromo-spheri
 evaporation revealed an energy threshold separating twodi�erent regimes of the dis
ussed me
hanism. Explosive evapo-ration o

urs when the 
are energy deposited to 
hromosphere ishigher than the threshold energy and overpressure of the evapo-rated material drives plasma simultaneously upward towards the
orona and downward into the 
hromosphere. Fisher et al. (1985b)predi
ted that the spe
tral lines formed at temperatures �105Kshould therefore exhibit down
ow velo
ities of around 40 km s�1.Energy 
uxes less than the threshold value lead to the gentleevaporation when the transition region spe
tral lines should ex-hibit up
ows of �20 km s�1 (Fisher et al. 1985b).F�arn��k et al. (1996) revealed that at least 15% (at most 41%)of their 
are sample show pre
ursors, i.e. brightenings appearingnear lo
ation of the main impulsive phase whi
h are 
losely relatedwith the 
are. Brosius & Phillips (2004) pointed out that the pre-
ursors are probably results of the gentle evaporation while themain impulsive phase appears to be due to explosive evaporation.We 
on
entrate on analysis of the measurements of a X-rayC1.4 
lass 
are observed in NOAA AR 10646 on July 15 2004here (see Fig. 1). In parti
ular, we dis
uss the properties of thetwo pre
ursor events and the main impulsive phase (see Fig. 2).
Data� instrument: CDS/NIS spe
trometer (Harrison et al. 1995)� spe
tral lines: He i 584.33�A, Ov 629.73�A, Sixii 520.67�A� exposure time: 10 s; 
aden
e: 15.1 s
ResultsPre
ursor 1� simultaneous o

urren
e in the He i and Ov intensities� duration: 11.8min� up
ows of maximum velo
ities 20.8 km s�1 and 28.1 km s�1 de-te
ted in the He i and Ov Doppler shifts, respe
tively� no 
oronal 
ounterpart visible in the Sixii spe
tral linePre
ursor 2� simultaneous o

urren
e in the He i and Ov intensities� latter o

urren
e in the Sixii intensity; time delay�2min� duration: 10.8min� up
ows of maximum velo
ities 56.1 km s�1, 55.7 km s�1 and17.0 km s�1 dete
ted in the He i, Ov and Sixii Doppler shifts,respe
tivelyMain impulsive phase 3� simultaneous appearan
e of the rapid intensity rise in the He iand Ov lines� latter appearan
e of the rapid intensity rise in the Sixii line;time delay�45 s� di�erent duration of the intensity de
line phase in sele
ted lines� peak of down
ow velo
ities followed by up
ows dete
ted in theDoppler shifts of all spe
tral lines�max. down
owvelo
ities: He i=37.2 km s�1, Ov=53.3 km s�1,Sixii=19.6 km s�1�max. up
ow velo
ities: He i=23.6 km s�1, Ov=31.2 km s�1,Sixii=6.3 km s�1�maximum down
ow and up
ow velo
ities a
hieved �45 s laterin the Sixii Doppler shifts 
omparing to 
ooler lines

Abstra
t: Analysis of dynami
s of the magneti
 loops before and during a X-ray C1.4 
lass 
are in NOAA AR 10646 is presented using data of the SOHO/CDS spe
trometer. The sit-and-stare observationalmode of the SOHO/CDS was used to measure the temporal evolution of the spe
tral pro�les of He i 584.33�A (
hromosphere), Ov 629.73�A (transition region) and Sixii 520.67�A (
orona). Several pre
ursorevents and main impulsive phase of the 
are were dete
ted at di�erent positions along the CDS slit in all spe
tral lines. Analysis of the two sele
ted 
hromospheri
 pre
ursors with 
lear relation to the mainimpulsive phase and the main impulsive phase of the 
are itself has shown time delays between 
hromospheri
/transition region and 
oronal o

urren
e of events, signi�
ant up
ows during pre
ursor events andpeaks of down
ow and up
ow velo
ities during main impulsive phase. These �ndings indi
ate that the 
hromospheri
 evaporation 
ould be the driving me
hanism responsible for the observed 
are emission.Further investigation of remaining pre
ursors and also analysis of the 
o-observations obtained by TRACE instrument and the DOT/LaPalma teles
ope is ne
essary for 
on�rmation of this 
on
lusion.
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